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BLOOD&AND IRON 

Plant Dtsease and its Relation lo Animal Life By 
E. F- Wright Pp yi + ^60. (London . Swan 
Sonnenschein and Go , Ltd., 1903I) Price 35. 6 d 
HIS Little book with so altypng a title is 
emphatically disappointing, and would appear 
to have been written by a compiler quite inadequately 
informed on the subject,, especially in its botanical 
aspect. 

The principal contention of the author seems to be 
that, because iron is necessary for the production of 
chlorophyll in the green plant, and is an indispensable 
ingredient in relation to the hemoglobin of the blood 
in animals, these two bodies, chlorophyll and hemo¬ 
globin, are the same Thus on p. 1 we read, M Now 
what chlorophyll is to the plant, hemoglobin is to the 
animal, the one being a red modification of the other, 1 ' 
and, p 69, 11 As hemoglobin is allied to the proteids 
and a red modification of chlorophyll, it follows that 
the hemoglobin of the animal vanes as the chlorophyll 
or chlorophyll products Vhry in the plants eaten " 

He then proceeds to argue that if an animal eats 
plants deficient in chlorophyll (1 e. chlorotic) it suffers 
the evils due to want of iron— e.g (on p 6) 11 animals 
eating chlorotic food must be deficient in sugar, fats 
and proteids, 11 which would seem to indicate (since 
tho author appears not to discriminate between 
chlorosis and etiolation) that people who are fond of 
cauliflowers, asoaragus, endive, rhubarb, and the like, 
run risks hitherto unsuspected. For note this (p. 13), 

II if my contention is correct, the susceptibility to 
certain bacterial diseases is directly traceable to the 
use of chlorotic food." And on p. is, 11 from which 
it follows that a chlorotic plant w&ll contain less pro¬ 
teids than a plant containing the maximum quantity 
of inoQ." And, again, p. 28, 14 it is dear that there 
must be a large number of animals lfvlng entirely or 
partly on this chlorotic vegetable food," from which it 
follows that a large portion of animal life must be 
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more or less anaemic through eating this chlorotic 
food " 

We have already staled that the author draws no 
distinctions between different forms of chlorosis and 
etiolation, and puts the former down simply to a lack 
of iron Now let us see what he regards as the 
measure of this deficiency, benring in mind that 
modern plant physiology teaches us that the traces of 
iron found necessary to develop the peculiar form of 
chlorosis in question arc so nunute that it is often 
somewhat difficult to ensure the absence of that 
element in experimental cultures. 

On p 7 we read, 11 Yet there are many soils quite 
wanting in iron, and in the history of agriculture you 
never read of manuring with iron, excepting possibly 
m the case of some experimental plots, although some 
iron has been used of late years in the form of basic 
slag, which contains about 18 per cent of iron," and,, 
further on the same page, “ Unfortunately, much 
vegetation is deficient in iron, and consequently 
chlorotic, and it would seem simpler instead of wash¬ 
ing with sulphate of iron, as is now occasionally done, 
to have recourse to manuring the ground with iron," 
all of which goes to show that the author’s notions 
as to the relations between iron and plants are, to say 
the least of it, crude. Does he seriously suppose that 
basic slag is used as manure on account of the iron 
it contains? 

But lest there should be any risk of misunderstand- 
I ing the author's meaning here, we may quote the 
following from thif amusing book. After describing 
how one lamb of a flock, too weak to proceed, was 
rescued and brought up by the children of a black- 
j smith, the author continues (p. 34), 11 This lamb 
grew up by grazing on the grass growing round this 
[the blacksmith's] shop, and was shorn three times m 
three years, 1 ' Ac., and he explains the excellent con¬ 
dition of this lamb as follows — 11 In the first place, 
it is quite certain there would be plenty of iron in the 
soil for some distance round a country blacksmith's 
shop, owing to rusty Iron being carried about, to say 
nothing of the scales of iron and iron filings," &e. 

‘ To show what gourmands for iron the author's 
.animals are, we quote from p 93:—“ And to show that 
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animals require iron, I have seen mules licking rusty 
iron, just as thousands of people have seen horses tick¬ 
ing salt/ 1 to which valuable testimony he quotes an 
account of quails in Florida picking at the holes in 
the steel tails. 

But to appreciate fully what a man of blood and 
iron we are concerned with, it is necessary to obtain 
some Insight into his views of what his plants and 
animals do with these relatively enormous quantities 
of the metal. 

We read on p. 5, " iron is the means of fining the 
ammonia of the air in the soil to form nitrates In 
any case I am sure there is a fixed law by which the 
ammonia of the air is fixed in the soil to form 
nitrates ... " Then, on p 21, “ it has been proved 
over and over again that iron is fatal to all fungi, 
consequently it is unreasonable to suggest that bacteria 
would attack a perfectly healthy animal, and destroy 
the blood containing a constituent which was a poison 
to them. 1 ' 

And, again, on pp 98-99, 11 The distinct chemical 
difference between fungi and what we look upon as 
ordinary plants, is that the fungi contain no iron or 
nitrogen, while these constituents are essential to 
ordinary plant life. It is known that iron and 
nitrogen are fatal to fungi, therefore the more iron 
and nitrogen animal life takes up m its food the more 
likely it is to be immune to bacterial diseases." 

It might not unreasonably be expected that we had 
here plumbed the depths, but the following shows that 
there are nether regions still, for on p. 42 we have 
the astounding statement, “ It is fully recognised 
that iron and nitrogen in combination with the phos¬ 
phates are the means by which the plant is enabled 
to take up the carbon of the air, ..." and on p 68, 
“ it is admitted that the proteids are fatal to patho¬ 
genic bacteria." Even these are not the only con¬ 
tributions of the author to the study of bacteria, for 
he states (p 98) 11 it is recognised that all classes of 
bacteria can only live on foods corresponding in 
chemical composition to themselves," which pro¬ 
nouncement would appear to require some explanation 
in view of the previous one regarding proteids, for 
instance, and the following, quoted from p 33.—" it 
is admitted that pathogenic bacteria cannot live in the 
presence of proteids." 

What the author's idea of a proteid may be we have 
been unable to make out, but there is no hesitation 
needed in regard to some of his notions regarding 
immunity, of phich the following is a specimen (p. 
60) — 11 Another important factor in immunity is 
electricity, which is so closely connected with the 
chemistry of the animal that it is reasonable to think 
that an animal of normal chemical combination will 
be in a position to produce much more electricity than 
an animal chemically deficient." 

Immunity is a fascinating but a very difficult sub¬ 
ject, but the author is not deterred by the latter in his 
aubmission to the former attribute 

On pp. iiB~H 9 we read, "although Storer does 
apeak of the better kinds of humus, yet it may be a 
chlorotic humus, or it may be a humtis con¬ 
tain! rig a maximum chlorophyll, or any variation 
betwem the two, which variation would be capable 
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of constituting a great chemical difference." Indeed* 
wc should think it would] But let us read on 
(p. 120), 11 if you have a field rich in all the 

essential mineaal 1 constituents, in an assimilable 
form, and a green crop be grown in this field and 
ploughed in, and then a cereal crop be grown, this 
cereal crop will be immune to rust, to say nothing 
of other parasitical diseases." Here it might be said 
that the author is merely claiming that high manuring 
renders a crop more immune, did not the context show 
that his ideas are by no means so simple, and If the 
continuation on p. 120 were overlooked, " while if 
in another field, very deficient in these assimilable 
mineral constituents, a green crop was grown of a 
chlorotic nature and ploughed in, then the cereal crop 
grown would not be immune owing to the imperfect 
chemical functions performed by what I may call a 
chlorotic humus " 

And this, after all the careful work that has been 
done on the cereal rusts and other parasitic diseases I 

On p 131 the author declares that “ parasitic fungi 
and bacteria can only flourish when the plant (or 
animal) on which they feed is defidfent in chlorophyll 
or chlorophyll matter, or their products." 

An interesting specimen the author's quality 
appears in the following naive passage on p. 148:— 
" Slugs, indeed, living as thqy do like the fungi mainly 
upon decaying vegetable matter, are not unlike creep¬ 
ing fungi, and I believe it can be shown that they 
are chemically of a similar composition " Again, 
p 158 — 11 1 have now pointed out that there are 
forms of insect life that are to all intents and purposes 
simply an extension of the fungi." 

These suggestive quotations will, we are of opinion, 
convince the reader that the present volume cannot 
be said to be of any use to a serious student of science 


MINES AND MINERALS OF THE UNITED 
STATES . 

Mineral Resources 0/ the United States . Calendar 

Year 1901. Pp. 973 and index. (Washington. 
Government Printing Office, 1902 ) 

HIS is the eighteenth volume of the well-known 
series issued by the United States Geological 
Survey, and, like those which have gone before, It is 
full of valuable information concerning the mineral 
output not only of the country itself, but also of the 
world generally. The book consists of a number of 
articles written by various experts; thus the production 
of iron ore is dealt with by Mr. Blrklnblne, and the 
American iron trade by Mr. Swank. Mr. G. F, Kunz 
con tnbu tes some in teres tin g pages upon precious 
stones, whilst the coal trade is reviewed by Mr. E. W. 
Parker. The consequence is that a more useful con¬ 
tribution to knowledge is made by the United States 
Geological Survey than by the British Home Office In 
its annual mineral statistics. 

The introductory remarks written by Dr. David T. 
Day tell us that the total value of the minerals pro¬ 
duced in 1901 is reckoned at 1.086,529,521 dollars, or 
about 323 millions sterling; this is more than twice 
the value of the mineral output of the United Kingdom 
last year. It must be pointed out, however, that the 
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American figures are swollen by taking the value of 
the metals and not the value of the ores, but even if 
the comparison with this country were made upon 
strictly Identical lines, we should still >beia long way 
behind. 

In 1901 the United States produced more coal, 
copper, gold, iron, lead, salt and silver than any other 
country in the world. The yield of coal was about 
one-third of the world’s supply This mineral is 
mined in twenty-eight different States, Pennsylvania 
being, of course, by far the most important. Twenty- 
four States are producing iron ore, Minnesota heading 
the list with 11 million tons of red hxmatite. 

Montana yields about two-fifths of the copper of the 
United States, the Lake Superior district about one- 
quarter, and Arizona about one-fifth. 

Colorado has outstripped California, and is now the 
leading gold-producing State 

Mr Oliphant's chapter upon natural gas is sure to 
claim much attention, and is of special Import for 
those who are interested in our new supply in Sussex. 
The advantages of this cheap and economical fuel are 
lauded to the skies by the author, who reckons that 
the quantity tapped and supplied in 1901 exceeded one 
cubic mile in volume; 21,848 miles of mains, 2 to 36 
inches in diameter, are employed in distributing the 
gas to consumers. 

We learn from Mr. Strothers that the United States 
are the largRt producers of borates in the world. 
Most of th^borax is obtained by treating the cole- 
manite of California. 

According to Mr. Joseph Hyde Pratt, who deals with 
abrasives, artificial corundum is now being employed 
in the manufacture of emery wheels. It appears that 
bauxite is converted into corundum by means of great 
heat and pressure in an electrical furnace The 
mineral monazitc is far more widely distributed than 
was imagined when its name was chosen in allusion 
to its supposed rare occurrence, it derives its com¬ 
mercial value from the small percentage of thoria 
which it contains. The quantity washed from gravels 
and sands in North and South Carolina in 1901 
amounted to 334 tons 

In dealing with a great work like the volume under 
review, It may seem ungenerous to point out a small 
and trifling error, but probably Mr Birkinbine will be 
glad to correct the statement that 11 no true manganese 
ore is won " in Great Britain The Merionethshire 
ore cannot be fairly described as “ manganiferous iron 
ore " when an analysis 1 shows 25 per cent of man¬ 
ganese and only 4 per cent, of iron 


CLIMATOLOGY. 

Handbook of Climatology Part i. General Climat¬ 
ology. By Dr. Julius Hann. Translated by Robert 
de Courcy Ward. Pp xv + 437. (London: Mac¬ 
millan and Co., Ltd., 1903.) Price 125, fid. -net. 

T HE translation into English of the first volume of 
Dr, Hann’s 4< Climatgjogie M is a very welcome 
addition to the library of English-speaking meteor¬ 
ologists. ' The translation does not extend to the last 

’I Hahk H On tbs Occurmo of Mftrtnncaa On id tbs Cuibnin Rodu 
of MsnaSfchlUi*" {Pne. N.E. Inn, N.«nd M Bug., voTeemW. 1U7). 
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two volumes of the original work, which deal with 
special climatology, as it has been found “ impractic¬ 
able 11 to translate them. This is greatly to be re¬ 
gretted, for the generalisations which constl^ite the 
science of climatology cannot be satisfactorily* treated 
without reference to the statistical data and the 
means for verifying them. Moreover, a com¬ 
pendious review, in English, of the statistics of the 
various meteorological elements arranged accord¬ 
ing to geographical distribution is constantly wanted 
for many purposes, and either a translation of Dr. 
Hann’s volumes, or a reproduction in an abridged 
form of Dr. Buchan's volume of the Challenger re¬ 
ports, is a necessity of which every student of meteor¬ 
ology must be aware. It is quite true that 6uch a 
survey would be a work of reference, and would not 
serve as a text-book in a course of general climatology, 
and as that is Prof. Ward’s purpose in preparing the 
translation, wc must unfortunately wait for some other 
interest to prompt the translation of the two volumes 
of special climatology 

The translator himself explains the relation of the 
English version to Hann’s first volume — 

11 This translation, as it stands, essentially repro¬ 
duces the original. Numerous references, especially 
such as will be most useful IQ English and American 
students, have been added, and changes have been 
made in the text in order to bring the discussion down 
to date A natural temptation to expand the original 
has been yielded to in very few cases only. Practically 
all of the important publications which have been 
issued since the completion of the second German 
edition are referred to Some new examples of 
different climatic phenomena have been added, chiefly 
from the United States Most of the examples given, 
however, necessarily still relate to Europe, because the 
climatology of that continent has been studied more 
critically than that of any other region. A few cuts 
have been made where the discussion concerned 
matters of special interest to European students only.” 

1 Among recent works, references to which have been 
incorporated, Bartholomew's 11 Allas ” is conspicuous, 
but the remarkable Russian 11 Climatological Atlas,” 
published in 1900, is not, although it furnishes a large 
number of illustrations of climatological principles 

A distinction is drawn by Hann between climatology 
and meteorology, but when one deals with general 
climatology it is rather hard to maintain the distinc¬ 
tion. In dealing with the analysis of climates into 
solar, or mathematical climate, and physical climate, 
with such subdivisions as mountain climate, conti¬ 
nental and marine climates, forest climate, and such 
supplements as mountains as dfaiatic barriers, geo¬ 
logical changes of climate andlljeriodic variations of 
climate, all of which are treated in the bool$ it is 
obvious that neither author nor translator would be 
content with the mere analysis of figures representing 
, these different sections The mode of classification at 
,once suggests the causes of climate, and the investi¬ 
gation of such causes Js practically general meteor¬ 
ology. fc 

1 It is scarcely necessary to refer to the admirable way 
1 in which Dr. Hann arranged his introductory volume 
1 to include a survey of ajl the general facts about 
| climate and itt local variations, and to produce a book 
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which always surprises those who take it up by the 
fulness of its information and by the interest which 
it stimulates. There is no specific indication in the 
present volume as to what parts are derived from the 
original and what parts are due to Prof. Ward's 
careful editing; in any case, the result of the collabor¬ 
ation is a most admirable book. 

W. N Shaw. 


OUR BOOK SHELF . 

The Steam Turbine By Robert M Neilson Second 
Edition pp xvn + 294. (London Longmans, 
Green and Co ) Price io s 6 d. net 

Thk history of the steam turbine previous to the reign 
of Parsons, whose first patents were applied for in 
1884, may be made out from chapters i. and 11 But 
descriptions of inventions in the language and with 
the illustrations usual in patent specifications are not 
quite what is expected from the author of such a book 
as this There is an appendix giving the names and 
dates of all patents relating to steam turbines The 
history and construction of the Parsons and the Laval 
turbines are given at some length, with the results of 
practical tests for power and consumption of steam, 
and the reader gets an opportunity or understanding 
the construction of modified forms which are now, 
under various names, coming into use. Students are 
anxious to examine good drawings and descriptions 
of Lhc details of the Parsons turbine, and it would 
appear that these arc difficult to obtain The 
author of this book has given much information 
and many illustrations somewhat in the style made 
familiar to us in the engineering newspapers Much 
more information is given about the Laval type of 
turbine. As to the theory of these turbines, the 
essentially important points seem to be ignored, and 
yet all the theory of any turbine known to anybody 
may be given very shortly indeed. There is a par¬ 
ticularly interesting point in connection with the Laval 
turbine to which the author might have directed atten¬ 
tion, namely, the exceedingly great speed reached by 
fluid at the end of an expanding mouthpiece. So far 
as we know, the reason for this has never been pub¬ 
lished, and yet any student of the papers of Osborne 
Reynolds ought to be able to give it readily 
The chapter on the propulsion of ships by turbines 
is interesting 

On the whole, the book is one that ought to be read 
by students; it is practically the only book on the sub¬ 
ject, but we think that the author has not done so 
well with his materials as he might have done. 

Whi Maker's Electrical Engineer's Pocket Book, 
Edited by Kenelm Edgcumbe. Pp viii + 456 
(London . Whittaker and Co , 1903 ) Price 3s 6a 

This little book differs in several respects from the 
ordinary type of pocket book; it possesses the usual 
features—a limp covpr, round corners, gilt edges, and 
a weight quite unsuited to the pocket—which serve to 
characterise the " pocket book," but in the arrange¬ 
ment of the matter it rather resembles a small encyclo- 
psedia. Each branch of electrical engineering is dealt 
with in a separate section or chapter, which may be 
read consecutively as if it were a brief treatise on the 
subject The method has much to recommend it; the 
electrical engineer who comes across some problem in 
a branch with which he is not familiar can turn up 
the section dealing with that branch and read a 
summary of the whole subject; numerous references 
to recent papers will greatly help him in finding the 
particulars which he wants. There are, of course, also 
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a number of tables of the constants more generally 
required. The treatment is not very even; thus whilst 
generating machinery—dynamos, alternators, and 
motors—receives full consideration in 100 pages or 
more, only four pa^es are given to electric lamps* and 
lighting, and the information given therein is quite 
inadequate. The? diagrams and illustrations are 
clearer than those usually Lo be found in books of this 
class M. S 

Astronomtscher Jahresbencht, By Walter F. Wisli- 
ccnus. Band iv pp xxxn + 648. (Berlin . Georg 
Reimer, 1903 ) 

This, the fourth issue of this most valuable and useful 
volume, contains the references and a brief summary of 
contents of the astronomical literature published last 
year. The work is of the same high standard as in 
former years, and casts great credit on the labours of 
Herr Wislicenus and his joint compilers. This year¬ 
book is so well known to astronomers, and has been 
found so valuable by them, Lhat it is hardly necessary 
to dwell either on the general arrangement of the 
subject or on the method of treatment The mam 
object of the compilers was to make as perfect a record 
as possible of all the published papers on this subject, 
yet to keep the book from becoming 1 too bulky This 
they have succeeded in doing, in spite of the fact that 
many of tne "abstracts of lengthy papers are very 
complete. 

Now that the Royal Society has published the first 
annual issue of this branch of science (E. Astronomy) 
in the " International Catalogue of Scientific Liter¬ 
ature," it seems possible that there will scarcely be 
room for both of these compilations, suite the more 
perfect they become the more closely will they resemble 
each other. This question, however, the future will 
no doubt settle There is, nevertheless, one main 
difference between them, in that the volume before us 
summarises the contents of each paper to which refer¬ 
ence is made, while that of the " International Cata¬ 
logue " is restricted to the bare references. 

W. J S. L. 

Practical Management of Pure Yeast By Alfred 
Jorgensen Translated by R Grey Pp viu+60. 
(London . the Brewing Trade Review, 1903.) 

This useful little work might have received with advan¬ 
tage a title better descriptive of its contents It con¬ 
tains a condensed account of the biological methods 
which arc employed in the author's well-known 
laboratory in the pure culture and analysis of alcohol- 
pro timing yeasts According to the preface, the lead¬ 
ing purpose of this treatise is to enlighten the stalled 
radical man in the methods of investigation employed 
y the zymotechnologist, so that in the future the 
practical man and the technologist may work together 
with better understanding at the many important and 
difficult problems which are encountered in the pro¬ 
cesses or the fermentation industries No doubt the 
little book is well calculated to fulfil its object if only 
the practical man will read it, and we hope it will be 
in much demand for this purpose. But whatever may 
be the success of the book in this directiftn, it un¬ 
doubtedly deserves the careful attention of all zymo- 
technologists, as it indicates the lines on which a 
well-known investigator of great experience is work¬ 
ing with a view to the solution of many interesting 
and complicated problems in connection with the 
organisms of fermentation. The last words on the 
biological methods of analysis and the technical em¬ 
ployment of pure cultures or yeast are still a very long 
way from being spoken, but as an advance towards 
this end we cordially recommend the work to the atten¬ 
tion of all interested in the biological aspect of the 
fermentation industries. A. J. B* 



November 5, 1903] 


NATURE 


5 


LETTERS TO THE EDITOR. 

{The Editor does not hold himself responsible for opinions 
expressed by his correspondents . Neither con he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
Ng notice u tdfeen of anonymous communications ] 

Variation of Atmoapheric Absorption. 

I should bo pleased to know how far some observations 
on the change In the average absorption* of the terrestrial 
atmosphere in this country during the last two years have 
been confirmed by observations elsewhere. The following 
table gives the mean of the best of these, made at Wash¬ 
ington in the autumn of 1901, the spring and autumn of 
1902, and in the winter, spring, and summer of 1903 
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lhe decrease in the transmi&sibility of the air this year 
as lompared with the Inst is so marked that some local 
effert on climate and vegetable growth might seem to be 
probable. Whether the unusual coolness of fhe summer, 
reported both in America and abroad, Is connected with it 
may be a subject for speculation S P. Langley 

Smithsonian Institution, Washington, October 22 


Heating Effect of the Radium Emanation 

Tub very important and fundamental experiments de¬ 
scribed by Profs E Rutherford and H. T. Barnes in 
Nature of October 29 will have been read with the greatest 
interest. Owing to tho importance of the subject, 1 should 
like to direct the authors’ attention to some points in their 
comment and explanation which do not appear to me to 
be quite clear, and if I can draw from them some more 
detailed discussion this letter will have served its purpose. 

The general conclusion arrived at by the authors is that 
11 more than two-thirds of the heating effect is not due to 
the radium at all, but to the radio-active emanation which 
it produces from itself.” If 1 understand the description 
of their experiments correctly, these seem to me, however, 
to point to the fact that it Is the 41 excited activity " and 
not the emanation that is the cause of the heating. 
Apparently de-emanated radium gives out an amount of 
heat at a rate which falls in a few hours to a minimum 
and then slowly recovers Now the emanation itself begins 
to form again at once, so that on the authors' hypothesis 
the heating effect should start with a minimum and then 
gradually increase. The activity of the radium measured 
by electric methods follows the course of the heating effect, 
and, as Messrs. Rutherford and Soddy have explained 
(PAil. Mag , April, not May as quoted by the authors), this 
is due to the fact that the de-emanated radium has still 
the excited activity attached to it, and this artivity decays 
In the course of a few hours. When the excited activity is 
gone there Is nothing but radium left, and the further 
changes are due to the re-formation of the emanation and 
Its subsequent change Into excited activity During the 
course of the first few hours there is, therefore, very little 
emanation, but there Is excited activity which falls to a 
minimum and then slowly grows again Does not the ex¬ 
planation which holds for the activity also hold for the 
heating effect, and would it not follow that the parallelism 
of heating effect lies with the amount of the excited activity 
present, and should be assigned to It rather than to the 
emanation? * 

Similarly, the emanation, according to the authors, does 
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not give its full heating power at Arst, but the heating 
effect rises to a maximum in the course of the first few 
hours If the emanation is the cause of the heat, why this 
slow rise * Here again the effect seems proportional to 
the amount of excited activity present, and not to the 
amount of the emanation 1 he connection c# heating 
power with the emission of a rays also requires further 
elucidation, and the information given by the authors is 
not, 1 believe, sufficient to prove their case. It is only with 
great diffidence that 1 address these remarks to you, because 
Prof Rutherford knows the whole subject at first hand, 
and his judgment is more likely to be correct than mine. 
Nevertheless, one likes to know whether others have felt 
the same difficulty, and whether the apparent disagreement 
is one of misunderstanding or has some mare deep-seated 
cause Arthur Schuster 

The Owens College, Manchester, November 2 


Radium and Plants 

The sensibility of protoplasm towards the radiations of 
radium is a matter of so much Importance that a few 
preliminary experiments 1 have carried out on plants may 
be of interest 

lhe first experiment I made in this direction was 
with cress seedlings About 100 seeds were uniformly dis¬ 
tributed over the surface of some moist sand contained in 
a flower aaucer, and a tube containing 5 mgrs. of pure 
radium bromide supported at a height of 1 cm. over the 
centre of the sand surface. During the experiment the 
saucer, covered with a glass shade, was kept in the dark 
It was hoped that this arrangement would show whether 
the radiations are harmful or nut to the sensitive cells of 
seedlings, and at the same time indicate if they are able 
to act as a stimulus to evoke positive or negative 
cuivatures 

After the germination of the seeds, which took place 
within two days nearly simultaneously all over the sand, 
the growth of all the seedlings was nearly uniform But 
close comparison showed that the seedlings immediately 
under the radium tube were to some small extent retarded 
in their development The retardation was apparent In the 
seedlings situated within a radius of about a cm. from the 
radium bromide Besides being smaller, these seedlings 
developed somewhat fewer and shorter root-hairs than those 
nearer the margin of the sand 

In the subsequent growth the presence of the radium 
evoked no curvatures in the little plants close by It, or 
in those morn removed Nor did it appear to exercise any 
noxious effects, other chan the retardation Just described, 
on the seedlings within the period of the experiment, viz 
thirteen days. The plants grew up beside it and against 
the glass containing it, neither influenced by it nor hurt 
by it, so far as one could see 
This experiment was repeated on two other occasions 
(one experiment lasting three days after germination and 
the other lasting four days) with the same result, viz n° 
curvature was evoked, but the seedlings close under the 
radium bromide were slightly retarded In their growth 
In order to determine if motile organisms are sensitive 
to the radiations 1 enclosed the radium tube in a vessel of 
water containing large quantities of Volvox globatar 
Extraneous light was cut off from the experiment. After 
twenty hours many of the Volvox colonies had sunk to the 
bottom of the vessel, but they were evenly distributed over 
the bottom, and were neither aggregated under the tube 
nor dispersed away from it. Those that were still 
swimming in the water were also uniformly distributed 
through it, some actually in contact with" the radium tube 
and some far away from It, but showing no sign of being 
attracted towards it, or of being repelled from it 
It is apparent from these few experiments that the radi¬ 
ations emitted by radium bromide are not able to produce 
marked effects in a short time on these vegetable cells and 
tissues. Even the phosphorescent light (which is quite 
perceptible to the eye under suitable conditions) emitted by 
the radium bromide is too feeble to be effective in calling 
out a phototactlc response.. Henry H. DncoN. 

Botanical Laboratory, Trinity College, Dublin 
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Solar and Magnatic Disturbances. 

1 he Kew photographic curves showed appreciable mag¬ 
netic disturbances of a normal type on the evening of 
October 30 and early morning of October 31, but the first 
distinct precursor of the magnetic storm was an ex¬ 
ceptionally sudden movement at about 6h. 3m. a m on 
October 31, shown alike in the declination, horizontal force 
and vertical force curves This movement was Urgent in 
the horizontal force, where there was a sudden Increase of 
about 60 7 (1 7 = 1X io-* C G S. unit) In the declination 
there was a simultaneous movement of about 7' to the 
west, apparently preceded by a very tiny movement to the 
east, lasting too short a time to be distinctly shown The 
first large movements commenced about 6 45 am, when 
there was a movement of the declination needle to the west 
through about 34', and a diminution of 240 7 in the hori¬ 
zontal force. The storm was most violent between 10 a m 
and 7 p m. on October 31, but there was a large amount 
of disturbance until 3 or 4 a m. on November 1 

The traces from the Kew magnetographs—declination, 
horizontal force and vertical force alike—went off the sheet 
repeatedly, so that the full extent of the disturbance cannot 
be derived from them. A declination magnetograph, how¬ 
ever, of lesser sensitiveness recorded apparently the com¬ 
plete movement, and showed a range of about 3 0 12'. 
Between 1 and 7 pm. there were at least twenty to and 
fro oscillations of the declination needle—each occurring 
in but a few minutes of time—the amplitude of which ex¬ 
ceeded 30* In addition to these there was a very large 
number of smaller oscillations At times these followed 
one another so rapidly that they can hardly be seen apart 
on the photographic sheet In the horizontal force there 
were also very numerous oscillations The general tendency 
from 7 a.m. to 10 30 am was towards a reduction of the 
force. From 10 30 a m to 1 pm the oscillations were 
about a value not far from the normal. At about 1 p.m 
there commenced a rapid rise, which m twenty minutes 
amounted to about 690 7, the curve going off the sheet 
During the next two and a half houjrs the trace was often 
off the sheet Between j 50 and 5 10 pm, the trace crossed 
the sheet from edge to edge, representing a change of about 
75° T« somewhat more than one twenty-fifth of the value 
°f the whole horizontal force. The vertical force disturb¬ 
ance was small at first, and did not become really large 
until nearly noon on October 31. From noon to j pm 
there were numerous large oscillations, the curve going off 
the sheet repeatedly on one side At about 1 40 p m there 
was an oscillation where, in the course of five or six minutes, 
there was a decrease and increase of more than 340 7. The 
trace remained off the sheet from about 3 30 to 5 p.m. 
Between 5 10 and 5 30 p.m. the force diminished about 
45 ° >■ 

The storm is much the most notable recorded at Kew 
since February 13-14, Chari ks Chhee 

» National Physical Laboratory, Richmond, Surrey, 
November 3. 


In connection with the magnetic storm of Saturday last, 
October 31, it may be of interest to record that observations 
made between 10 and 11 a m. on that day by Prof Callendar 
and myself showed a violent distortion and reversal of the 
C line of hydrogen in the neighbourhood of the great sun¬ 
spot group, which was then a little past the central 
meridian. A notable feature was the apparent detachment 
of a portion of the dark C line, the separated part present¬ 
ing the appearance of a cloudy patch, displaced towards 
the violet by about three tenth-metres. The observations 
were unfortunately interrupted by clouds. 

A reversal of the C line aver the same spot had been 
observed on the two preceding days, but though on these 
occasions the bright line was more brilliant than on October 
31 there was much less distortion of the dark line 
B „ A. Fowler 

Royal College of Science, South Kensington, November 3. 


Dr, 8 haw's Addrcas 11 the British Association. 

I following letter /ram Sir Arthoi 

‘ I? 18 *’■’ k* 1 br lonjp doeeljr Identffia 

with the Scottleh' Meteorological Satiety, both ei a ecleh 
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tific worker and as an administrator, and who was one 
of the founders of the Ben Nevis Observatory, and 1 send it 
to you as it expresses what I am sure must have been the 
feeling of meteorologists on reading Dr. Shaw's otherwise 
admirable and inspiring address on methods of meteor- 
ological investigation. 

34 Drummond Place, 

Edinburgh, 
October 15. 

Dear Mr. Omond,— 

Dr Shaw's address to the subsection of astronomy and 
meteorology of tW British Association ill September last, 
by its appearance in Nature of September 17 has quickly 
and effectively reached the whole scientific world, and it is 
misleading in Important directions, quite unintentionally, I 
believe 

Ihe absence of all reference to the meteorological work 
done by Buchan, Stevenson, Aitken, Buchanan, Murray, 
yourself and others will probably receive an interpretation 
which I hope is erroneous, for I cannot think that Dr 
Shaw would designedly belittle the valuable work these men 
have done, which is recognised as being of a high character 
all over the world. 

But it seems to me more remarkable that Dr. Shaw 
should have made no special reference to the work of the 
Ben Nevis Observatories. In that work a very great, costly 
and laborious effort has been made to advance meteorology 
and to add to knowledge, and this has been done mainly 
through private enterprise, under the guidance of the fore¬ 
most scientific men of our time, including Kelvin, Tail, 
Buchan, Murray, Copeland, Aitken, Buchanan, Stevenson, 
and many others Ihe discussion of the outcome of this 
great experiment in connection with the physics of the 
atmosphere has only recently begun* It cannot be quickly 
finished, much time by many experts must be given to it, 
and it cannot fail to cost a large amount of money. 

My special object in writing to you is to suggest that, as 
honorary secretary of the Ben Nevis directors, you should 
in some way supply what I regard as an incompleteness 
in Dr Shaw's address by briefly stating how the work of 
the Ben Nevis Observatories now stands, and what prospects 
there are of its yielding further important additions to 
knowledge. 

Very faithfully yours, 

Arthur Mitchell. 

In accordance with Sir Arthur's suggestion I beg to make 
the following statement explanatory of the present position 
of the Ben Nevis Observatories, and to note briefly the work 
carried on at and in connection with these observatories 

When the observatory on Ben Nevis was opened twenty 
years ago very little was known about the condition of the 
atmosphere above a few hundred feet height over the 
British Islands The hrst object aimed at was to deter¬ 
mine the meteorological constants for that position, and 
the relations of the air there to that at sea-level In the 
neighbourhood This latter part of the work has only been 
adequately carried out since the establishment of the Fort 
William Observatory in iSqo. The observations down to 
the end of 1893 have been published in two volumes of the 
Transactions of the Royal Society of Edinburgh (Nos. 34 
and 4a). The first of these was printed at the expense of 
the Royal Society of Edinburgh, and the second at the 
joint cost of the Royal Societies of London and Edinburgh. 
Another volume is in the press, and will be issued shortly. 

The constants referred to are*—(1) The average value 
at each hour of the day for each month of the year of 
barometric pressure, temperature of the air, humidity, rain¬ 
fall, direction and force of wind, amount of cloud and sun¬ 
shine on Ben Nevis (3) The relation of each of these to 
the 1 corresponding sea-level values at Fort William. 
Immediately arising from these average values Is the 
question of the changes induced on them, especially on the 
second senes, by different conditions of weather—that is 
the determination of the vertical gradients of pressure^ 
temperature, &c , under varying atmospheric conditions! 
This discussion has been partly carried out, and the more 
Important results arrived at are summarised in papers 
appended to the two volumes of observations. 

One of the most Interesting practical aspects of the Ben 
Nevis records is their application to the reduction of bar6-. 
metric readings to sea-level, a subject which Is at mfesdde 
engaging great attention in this country, In the United 
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Slates, And, indeed, wherever meteorology is studied. The 
other subjects treated In these papers include ■— 

(1) The changes In the hourly variation of the barometer 
In fine, and- in doudy weather at Ben Nevis, Fort William, 
and several other stations. , , 

(а) The general meteorological conditions on Ben Nevis 
In clear and in foggy weather 

(3) Atmospheric dust on Ben Nevis 
(41 The pumping effect on a barometer of strong winds. 
(51 The difference in the direction of the wind at Ben 
Nevia from that at sea-level 

(б) The change of temperature with height In anti¬ 
cyclones. 

(7) The diurnal ranges of the Ben Nevis and Fort William 
barometers when both are reduced to sea-level by the usual 
tables. 

(8) The diurnal range of the variability of temperature 
from dav to day at Ben Nevis and some other places. 

(9) The meteorological conditions at Ben Nevis during 
the severe froBt of January and February, 1895 

(10) The relation of wind direction to temperature and 
to rainfall at Ben Nevis 

The establishment of the Hen Nevis Observatories has 
provided meteorological data of a character unique in this 
country, and, indeed, in the world, owing to the position 
of Ben Nevis as a high-level station placed right in one 
of the storm-tracks of the Atlantic But it has also led to 
investigations which could not otherwise have been carried 
out, for no increase in the amount or quality of low-level 
observations would have supplied the necessary data, and 
the high-level records got from kites or balloons are too 
fragmentary for the purpose 

The observatories were built with money subscribed by 
the public, and up to this time have been supported by 
subscriptions, aided by an annual payment of loot for the 
Ben Nevis Observatory and 350! for the Fort William 
Observatory from the Parliamentary grant of 15,300^ given 
annually for meteorological purposes What their future 
position may be depends on the recommendations of the 
Parliamentary Committee of Inquiry into the administra¬ 
tion of this grant now sitting, but whether Parliament 
gives the money neressary to carry them on, or whether 
they are closed and abandoned, as they assuredly will be 
if not taken over by the State, the work done al and in 
connection with these observatories is a record of investi¬ 
gation which will be growingly studied by meteorologists 
Edinburgh, October 17 R T. Omono 

No one is more conscious of the shortcomings and 
omissions of the address than its author One correction 
I should like to make here. The joint editors of the 
Meteorologische Zcitschnft are Dr llann and Dr. Hell- 
mann; Dr. Pernter is associated with the journal as 
a< Herausgeber " 

I cannot fail to be aware that, with perfect propriety, I 
might have devoted a large part, or even the whole, of the 
address to the obligations or meteorology to private enter¬ 
prise In this country. In (hat case it would have been a 
different, perhaps a better, address, but I will ask your 
readers to believe that any omissions of that kind which 
they detect and regret were not due to a desire to belittle 
anything except the address itself. 

In one sentence 1 did explicitly refer to Edinburgh and 
Ben Nevis. I cannot altogether emulate the achievement 
of Mr. Puff, who managed to extract so much meaning from 
a shake of Lord Burleigh's head, but I should like to say 
that If Sir Arthur Mitchell had used an appropriate magnl- 
fymg power, and had got It properly focused upon that 
sentence, he would have read tne following opinion which 
the mention of Ben Nevis always suggests to my mind, 

“ that if means were found for endowing a chair of 
meteorology in the University Of Edinburgh, and one of the 
distinguished Scottish meteorologists, whose names re¬ 
quire no announcement from the chair to make them known 
to the British Association and far beyond, were appointed 
thereto, a most Important and productive step would be 
taken towards the solution of the many problems connected 
with the great Scottish work of the Ben Nevis Observ¬ 
atories, the twenty-first annual report of which Dr. Buchan 
will present to the Absociatfon." * W. M. Shaw. 
October si. 
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Weather Changes and the Appearance of Scum on 
Ponds. * 

If any of your readers could explain an interesting 
natural phenomenon constantly occurring here we should 
be very grateful. It is simply that, invariably before any 
decided change of weather, there comes up a sc^n on the 
surface of the pool or small lake which skirts our south 
and east lawns—part of the pleasure grounds surrounding 
the mansion. Sometimes it looks like soapy water, but at 
other tunes it Is black, and makes the breasts of our swans 
as black as ink just above the water-line. Then the scum 
will suddenly disappear, and the swans’ breasts become 
white again Our geological formation is the junrtion of 
the Upper Greensand and the Lower Chalk The bottom 
of our lake is chalk, it Is fed by springs, and the stream 
formed by its overflow runs finally Into the Thames It is 
shallow, and is surrounded by large trees. There are at 
present eight swans on it, also many moorhens and wild 
duck, and quantities of fish, which attract herons, king¬ 
fishers live in the bank, which Is very high on the far side. 
There is also an island with large trees and a dense under¬ 
growth. Platan us orientalis 

Aston Kowant, Oxon 


With reference to the letter of 11 Platanus orientalis,” 
it &eem? to me that a possible explanation of the appear¬ 
ance of dirty scum on the surface of the pond before any 
decided change of weather may be that a sudden change 
of barometric pressure may accelerate the flow of springs 
rising through the chalk of the floor of the pond. Tnii 
would carry up to the surface of the water some of the fine 
inud which had rested on the chalk, or even lodged in 
crevices within it When the flow of the springs diminished 
or ceased, the sediment would ’naturally subside once more 
It would be interesting to keep an exact record of the 
appearance of the scum and of the variations of atmospheric 
temperature, pressure, and the rainfall by automatic record¬ 
ing instruments 

Without knowing the local conditions it would be im¬ 
possible to speak definitely as 10 the sufficiency of this 
explanation 

Another that occurs to me is that, if the sediment at the 
bottom of the pond is of a floCculent character, its move¬ 
ments may be due to the same cause as those of the pre- 
■cipitate In a ” storm-glass,” whatever lhat cause may be, 
but in that case the appearance would probably be limited 
• to dead calm weather. 

It is possible that Ihe scum may be organic, and 
it would be desirable to have it examined microscopically 
.by a student of I mi no-plank ton 

Hugh Robert Mill 

Cranial Casta 

In the number of Nature which arrived here to-day there 
is a report of the interesting presidential address delivered 
by Prof. Symington in Section H at the British Association’s 
recent meeting. In this report there are several statements 
which are likely to prove misleading to those who are not 
familiar with the literature relating to 'brain-casts. The 
reader might imagine (see p 540) that this was an entirely 
new branch of research suggested by Dr Forsyth Major's 
work on the subfossil Lemurolds (1898) and only fully 
[exploited by Prnf Schwalbe In 190a. This, of course, ian- 
1 not be the meaning which ProL Symington intended to 
1 convey, because he is quite familiar wilh the scores of 
cranial casts made in such profusion by Prof. Gervals in 
■the years 1867-1871, and by a long line of anatomists and 
poisontotogists both before and since that time, and with 
■the valuable contributions to knowledge which have re¬ 
sulted from this fertile branch of study; in fact, Prof 
‘Symington happened to visit (he work-room in the Royal 
College of Surgeons In 1904 when I was examining and 
describing the considerable collection of such casts {repre¬ 
senting more than one hundred genera) which have been 
brought together by the late Sir William Flower and the 
'present conservator. Prof C Stewart. (And, with refer¬ 
ence to Prof. Symington's remarks on curators, I may 
; mention that no one more fully recognises the value 
cranial casts than the present conservator of the Royw 
.College of Surgeons' Museum.) 
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But more remarkable than this is the statement —“ This 
method has been applied with marked success to the deter¬ 
mination or the characters of the brain In various fossil 
lemurs by Ur Forsyth Major and Prof. R. Burckhardt ” 
(p 540). The f< marked success ” of Prof. Burckhardt 
consisted In flatly contradicting in almost every essential 
feature the correct account of the same specimen given by 
Dr F. Major; as 1 have pointed out in a work (Trans 
Linnean Soc , February, see especially p 365) published 
seven months ago Prof Symington could not have chosen 
out of the scores of memoirs on cranial casts an example 
more likely to bring contempt on the method he so 
eloquently and so justly extols 

His statement that 11 so far as prehistoric man is con¬ 
cerned, we can never hope to have any direct evidence of 
the condition " of the brain is stultified by the fact (which 
I mentioned fifteen months ago in the Joum of Anal and 
Phys , July, 1903) that I have In my possession a large 
series of actual prehistoric brains with the crania from 
which they were derived Many of these are so excellently 
preserved that every detail of the convolutionary pattern 
can be recognised, and by transferring it to the surface of 
the cranial cast an accurate model showing exactly the size, 
shape, and arrangement of the sulci with perfect accuracy 
can be obtained. That I am not exaggerating the excel¬ 
lence of these prehistoric relics may be seen from the brain 
fragment (D 6gi) In the galleries of Lhe Royal College of 
Surgeons* Museum, especially when 1 add that 1 possess 
whole hemispheres in even a better state of preservation 
As to the method of interpreting human brain casts, if 
we follow Pror Symington’s advice and begin by identify¬ 
ing the Sylvian fissure as the groove produced by the orbito- 
aphonoid (" as is well known, the marked prominence at 
the base of the human skull separating the anterior from 
the middle fossa fits into the deep cleft between the frontal 
and temporal lobes of (he brain *’) we shall fall into grave 
error In many cases It sometimes happens (in more than 
So per cent, of my collection of “ Greek " and 11 Turkish M 
hemispheres) that the orblto-sphenoid lies far in front of 
(and not in) the Sylvian fissure, mapping out a great 11 pout- 
orbital limbus " (Spitzka) of the frontal lobe, which has 
slipped over into the middle cranial fossa I have seen 
the Sylvian fissure lying as far as 1 cm behind the orbito- 
Bphenoid (in a Syrian brain), and a prominent crest derived 
from the alisphenoid projecting into it 

It is surprising to find Prof Symington repeating that 
time-worn fallacy —the inferior frontal convolution “ is 
well known to be much more highly developed in man than 
in the anthropoid apes " (p 541) For if we follow the 
lead of Pro ft Marchand and Cunningham—and to anyone 
who really examines the facts of the case there is no other 
alternative—the inferior frontal sulcus is represented in the 
apes by the sulcus rectus, and the inferior frontal convolu¬ 
tion Is relatively much bigger in the apes than in man 

Every anthropologist will cordially re-echo Prof Syming¬ 
ton's wish that information concerning large series or non- 
European brains may soon be forthcoming But that we 
know so little concerning these other types of the human 
brain Is not wholly the fault of the people who have access 
to such material The chief blame must rest on those 
anatomists who, with every advantage which museums, 
libraries, and trained assistants confer, have done so little 
to provide data relating to the European types of brain 
which are of any anthropological value I know several 
anatomists in various parts of the world who have the 
material and are merely awaiting a 11 lead " as to which 
features of the brain are of anthropological importance and 
are worthy of being recorded 

I have recently met with the same difficulty After 
having examined six hundred Egyptian, Soudanese, and a 
varied assortment of other non-European brains, I am un¬ 
able to acquire from (he waitings of European anatomists 
just that information of the European types of brain which 
I need for purposes of comparison, moreover, I am unable 
to publish the anthropological results of my work in any 
satisfactory form until I have discussed such purely morpho¬ 
logical questions aS the real constitution of the fissure of 
Sylvius and have unravelled the intricacies of the parieto¬ 
occipital regions of the brain. When the 11 home" 
anatomists have done their part of the work, the rest will 
■oon follow. G Elliot Smith 

Tho School of Medicine, Cairo, October 7. 
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I hays to thank you for your courtesy in allowing me the 
opportunity of reading a letter which Prof. G. Elliot Smith 
has addressed to you, criticising various statements In my 
presidential address in Section H of the British Association 
at Southport Prof Smith has raised so many point# 
that I have only time, at present, to reply to a few of 
them. 

What a reader " might imagine*' I will not attempt to' 
picture, but I certainly had no intention of implying that 
only the three investigators I happened to mention had 
worked at the subject of cranial casts, or that 11 it was un 
entirely new brandi of research " 

I endeavoured to show that the examination of a skull 
was necessarily incomplete until the interior of its cranial 
cavity was exposed and cast, and that, although such 
methods were calculated to afford valuable information as, 
to the relation between the external and internal surfaces 
of the cranial wall, and to give an important Indication of 
the form of the brain it once contained, yet the curators 
of museums appeared to have an invincible objection to 
making the necessary section, and the practice of taking 
casts of the cranial cavity had been too much neglected by 
craniologists. I gave as an illustration of the usual custom 
of preserving skulls entire the Hunterian Museum in 
lxmdon, and this selection appears to have been a source 
of offence to Prof Smith, although he does not duprove my 
statement His remarks as to the number oEpaits of 
different genera In that museum are quite beside me mark. 

I was referring to the very large collection of human skulls, 
and, so far as I have been able to ascertain, no systematic 
attempt has been marie to examine more than a small 
fraction of them in this way I know that many curators 
abject strongly to the skulls under their care being bisected, 
and believe that at any rate their appearance would be 
seriously affected by such an operation. I ventured to 
advocate a method which, in my opinion, has not 
been followed to any marked extent in the collection 
of humnn crania in the Hunterian Museum or else¬ 
where in this* country, ami trust I was at liberty to do 
this without it being regarded as a personal attack upon 
the conservator, for whom I have the very highest 
regard 

Prof Smith objects to my statement that 11 we can fiever 
hope to have any direct evidence of the condition of the 
higher nerve centres of prehistoric man " on the ground 
that he has collected a Inrge senes of such brains from 
Egyptian cemeteries, and he refers to a paper he published 
in the Journal of Anatomy and Physiology last year I had 
th<* pleasure of reading his paper when it appeared, and,, 
although his specimens were of great interest, it seemed 
to me that their state of preservation was not sufficiently 
good to be of much use for the accurate determination of 
the numerous details which it would be ne4||sary to know, 
when comparing them with modern brains The specimens 
had undergone marked' diminution in size, aqd m places 
were considerably distorted Further, from the actual 
photographs (Plate xiv ) which he gave it appeared to me 
that a considerable restoration would be needed when 
attempting to limit the boundaries of the cerebral fissures 
I hope that the impression left upon my mind from the 
perusal of his paper may be an erroneous one, and that the 
additional evidence promised by Prof Smith will dissipate 
my doubts 

I do not quite appreciate the cautiousness of those 
anatomists who are waiting for a 11 lead H before describing 
the specimens of non-European brains in iheir possession. 
The numerous memoirs that have been hitherto published 
on the cerebral convolutions afe based almost entirely upon 
the study of European brains, and what we obviously require 
is a careful and an unbiased account of the cerebral fissures 
and convolutions of other races If Prof. Smith and his 
friends wait until the favoured 11 home " anatomists agree 
as to the 11 types " of European brains, and until he has 
definitely settled for us all the morphological problems con¬ 
nected with the cerebral cortex, we shall, I fear, need a 
large store or patience. 

In conclusion, I should like to assure Prof Smith that 
if 1 did not refer specially to his work It was not because 
I do not appreciate its value, but on account of the limit¬ 
ations In time and space necessary in the circumstances 
| of my address. J. SvMifiOTON ( 

October 19. 
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MAGNETIC STORMS. AURORjE and solar 
PHENOMENA. 

HE a Mention of the whole civilised world has this 
year been directed to the importance of finding a 
connection between terrestrial ana solar variations, but 
the phenomena recorded last Saturday in the nature of 
a great magnetic storm and a brilliant aurora borealis 
have perhaps brought home to many the desirability of 
pursuing such Investigations which may help us to be 
forewarned, and therefore forearmed. 

The enormous development of the telegraph, tele¬ 
phone! cable, and other applications of electricity since 
the date of the Last great magnetic storm has caused the 
disturbance to be more generally observed than was pre¬ 
viously perhaps the case. 

Practically the world's whole telegraph system was 
upset, and information from this country, France, 
the United States and other lands shows that for 
several hours communication was almost completely 
interrupted. 

According to the Daily Mail the London telegraphic 
department characterised the storm as the most extra¬ 
ordinary ever experienced. Messages dispatched on 
Saturday from Russia, Spain, Switzerland^ France, 
Germany, Belgium, and other countries, which would 
ordinarily have been received an hour or less after 
transmission, were still slowly commg'through on Sun¬ 
day morning. Mr. Gavcy, the electncian-in-rhicf to 
the Post Office, in an interview with a St, James's 
Gazette representative, said the storm was the most 
■severe that had been experienced for the last twelve 
years. The effects of it were first felt at St Martin’s-lc- 
Grand at 6 45 a m. on Saturday, and they continued 
until five in the afternoon It was eight o'clock before 
the storm had completely disappeared 
The New York correspondent of the Daily Telegraph 
states that the magnetic disturbance was felt practically 
everywhere in the United States, affecting the great 
cable companies for a time, while the telegraph wires 
in all directions from Chicago felt the effect, the long 
distance telephones were similarly troubled The dis¬ 
turbance lasted eight hours, and at its climax 44 there 
were 675 volts of electricity—enough to kill a man—in 
the wires, without any batteries being connected to 
them " During the magnetic storm which occurred in 
1871 the Eastern Telegraph Company showed that 
there was an earth current Of'170 vol&'pri’ Aicir Suez- 
Aden line. ' 

The Times correspondent in Paris states that accord¬ 
ing to a Press communication from the French Under¬ 
secretary of State for Posts and Telegraphs the mag¬ 
netic phenomenon extended in all directions, but with 
somewhat less intensity towards the north-west; the 
telegraph office was from nine o'clock in the morn¬ 
ing deprived of communication with the greater part 
of the French towns and the adjoining districts It was 
subsequently also cut off from communication with 
America, Spain, Portugal, Italy, Algeria, Tunis, and 
places beyond those countries. At 4 40 p m. communi¬ 
cation was re-established; it was again interrupted at 
5.30 p.m., but a little after sunset almost all communi¬ 
cations were found to be restored 

It is Interesting to note that the effect of a magnetic 
storm on a telegraphic system may be modified in two, 
if not more, ways, and this was done in the case of our 
own Post Office. One method, as stated by Mr. 
Gavey, is to join two wires, thus forming a loop, and in 
this way eliminate the earth from the circuit. The 
Other means )s to employ condensers; these, when con¬ 
nected up with the circuit, stop a continuous current 
such as is set up by magnetic disturbances. 

In several regions the magnetic disturbance was 
accompanied by a display of the aurora. In New York 
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on Saturday morning the northern sky was described 
as 44 a dazzling display of light and colour "; it was 
first seen in the city at two o'clock, but faded away at 
four. In Ireland and Scotland during Saturday even¬ 
ing the aurora was also observed 

A message from the Sydney correspondent* of the 
Times states that a beautiful Aurora Australis was seen 
there on Saturday night, the streamers reaching nearly 
to the zenith 

Earthquakes also seem Lo have been recorded as well. 
On Friday and Saturday two undulating shocks were 
felt at Benevento and Avellino, in Italy, the first last¬ 
ing two seconds, and the other a minute. 

In Essex several distinct earthquake shocks were felt 
at Saffron Walden. At midnight on Saturday one 
shock 19 stated lo have lasted five minutes These 
were repeated at 5 50 and 9 30 on Sunday morning. 
At Debenham, four miles distant, shocks were felt on 
Monday sufficiently strong to cause small articles td 
fall to the ground 

Tuesday's Daily Mail publishes a telegram from 
Simla (dated November 2) in which it is stated that 
terrible earthquakes occurred at Turshiz, near Turbati- 
haidcn, in Persia Unfortunately, the time of occur¬ 
rence was not mentioned, anJ up lo the moment of 
writing (Tuesday evening) the news has not been 
corroborated 

In a communication to the writer from Stonyhurst 
Father Cortie writes -— 14 We had a magnificent mag¬ 
netic storm on Saturday and Sunday, the biggest ever 
recorded here The declination magnet swung 
through 2 0 46' The spot of light for me horizontal 
force travelled several times right off the pages on the 
drum " 

From the above brief summary of the information to 
hanfi it will be gathered that we have experienced a 
storm of quite considerable magnitude, not perhaps 
the worst that has ever been recorded, but at any 
rate a 14 great " disturbance. 

Two important questions now arise. What is the 
cause of these sudden magnetic phenomena? Can 
they be predicted’ 

The first of these questions is one which is answered 
differently by different investigators. Some think that 
there exists a common cause external to the sun, while 
others are agreed that the storms originate from the 
sun itself, there arc also many who go more into detail 
and are inclined to favour the view that they are caused 
by sunspot* 

In the last mentioned case then it is natural to con¬ 
clude that when there is a large spot we should ex¬ 
perience a magnetic storm, and when there are no 
spots storms should be absent This, however. Is not 
the case The true explanation must account for the 
three possibilities of the appearance of these storms. 

(1) A large spot with accompanying magnetic dis¬ 
turbance and aurora. 

(2) A larger spot with no accompanying magnetic 
disturbance and aurora 

(3) No great apparent solar activity, but magnetic 
disturbance and aurora 

Since sunspots cannot be held to satisfy these nrci s- 
sarv conditions, are there other solar disturbances 
which can be utilised? Yes, there are the prominences 
which were first seen projecting beyond the dark limb 
of the moon during total solar eclipses. Up to the 
year 1868 these were the onf} opportunities when such 
solar appendages could be observed, but during that 
year a method was disebvered by Sir Norman Lockyer 
and Dr. Janssen by which they could be seen on the 
sun's limb at any time without the nbtesslty of waiting? 
for these brief opportunities It was not, however, until 
the year 1870 that regular observations of the limb of 
the sun showing these indications of solar activity were 
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commented, but, thanks to the magnificent work of 
Respighi; Tacchini, Ricco, and Mascari, we have prac¬ 
tically a continuous record of them up to the present 
time. 

The question then arises, are these prominences in 
any waj related to the occurrence of magnetic storms ? 
Deford answering this, a few preliminary remarks 
may be made. 

In the first place the number of spots on the sun is 
nearly always insignificant compared to the number of 
prominences. Prominences are, therefore, of greater 
relative importance than spots 

While sunspots are restricted to practically a narrow 
zone (±5° to ±35°) on each side of the solar equator, 
prominences can and do occur all over the sun’s disc. 
Again, the general trend of the spot circulation is from 
the higher to the lower latitude, while in the case of 

E rominence the reverse happens. In some years we 
ave a great number of prominences near the solar 
equator, while in other years they are observed also in 
great numbers near the solar poles A giante at some 
curves recently published in this Journal (vol. Jxviii. 
p 257, July 16) will shown not only the general drift 
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df prominence activity, but the epochs when the 
prominences were present near the polar regions of 
the sun. The years in which they attain these high 
latitudes! are not numerous; they ore (first observations 
made in 1870) 1870, ifljPi, iS8f, iS&2, 1892, 1893, and 
Mr. William Ellist: who has made a special 
study tef magnetic disturbances; has tabulated the num¬ 
ber of days of 11 great " disturbances, that is, those re¬ 
corded at Greenwich above a certain standard These 
ar£ .utilised to form the following table :— 

Hu-b-or A«r W 

»UcdlMvb.net. 

. 1B70-15™ 3 . 16 S 33 

i»3-i88o 9 a .. 025 

1 89 f-180a 3 10 3 33 

1883-1891 . 9 1 O'U 

1892-1894 3 ... 7 a-j 3 

1895-1900 , ® ^ a 0 33 

Ariothar and perhpps Are striking way of showing 
the coincidence of the eppehs of the occurrence of days 
of magnetic disturbances and polar prominences is 
illustrated in the accompanying figure (see Nature, 
February 19, vol. Ixvii.), 

The continuous and broken vertical lines Indicate the 
epochs of maxima and minima sunspots, showing that 
the former tend to occur'later than the peaks of the 
magnetic curves. In this diagram Respighi's observ- 
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ations of polar prominences made durihg the years 
1870 and 1871 are not included, but their mean latitudes 
for each hemisphere during these years were ±70°. 

It will thps bp.peen from the above that the occur¬ 
rence of polar prominences is closely associated 1 , at any 
rate in time, with great magnetic storms, and, there¬ 
fore, with aurorepwhich nearly always accompany 
them. Further, prominences fulfil the three conditions 
mentioned previously in this at tide, for they can odcur 
when there are spots and also when there are none 
One argument used against thfef prominence theory 
is that the polar prominences are' 11 gpiet" prominences 
and therefore are not likely or are possibly not capable 
of producing such large terrestrial effects. The critic 
may, however,' have forgotten to consider the 
possible and natural conclusion that the appearance 
of prominences in high latitudes may at least be simply 
an indication of greater action occurring nearer the 
equatorial regions with consequent greater extension 
of the disturbed region towards the polar zdnes. 

That the polar ^regions of the suji are sometimes 
greatly disturbed is again emphasised by the presence 
of enormous streamers that are seek in those regions 
during some total solar eclipses. Fur¬ 
ther, these polar streamers are observed 
only at those times when the prom¬ 
inences approach high latitudes. Here 
again we have good cause to doubt the 
inability of these polar prominences as 
disturbing agents. Even if the prom¬ 
inences be'not conceded to be the initial 
cause of magnetic storms, their gradual 
changes of position towards the solar 
poles may afford a valuable means of 
forecasting the epochs of magnetic dis¬ 
turbances. 

From the facts before us let us con¬ 
sider the question of forecasting the 
years in which magnetic storms should 
occur If the reader will glance at the 
figiMt accompanying this article and 
continue the curves on the assumption 
that the last sunspot minimum occurred 
in 1901 5 and the next maximum in 
1905, he mill most probably make 
a- maximum fall between ^ these two 
dates, but somewhat nearer the latter, in fact the 
maximunhi wbufd have, bdeu placed in the middle of the 
year 1903. It will be noticed, however, that at the 
sunspot maximum 05*1870 the disturbance curve reaches 
a maximum a year after 1870. A recent investigation 
has indicated that all sunspot cycles are not alike in 
intensity, and that the cycle commencing in 1901 may 
probably correspond to that which commenced in 1867 
If, therefore, the coming sunspot maximum should 
attain the sarine dimensions as that reached in 1870, it 
seems quite possible that tlic magnetic disturbance 
curve for the present cycle should correspond to that 
portion commencing about 1867. If this be so, then not 
only should polar prominences be recorded from the 
years 1903 to 1906 or 1907, but during these years 
11 great " magnetic disturbance will be liable to occur. 
As shown in the previous table, no less than 16 of 
Ellis's 11 great ” magnetic storms occurred between 
1870 and 187a; also two occurred in 1869 and One in 
1866, so that if we consider the present year to 
correspond to 1868 there is much in store for us. It 
may be mentioned also that since the years 1899 and 
1900 the prominences have exhibited the tendency to 
attain high latitudes, so that thore seems every reason 
to suppose that magnetic storms and aurorae may be 
experienced during tne course of the next three or four 
years, after which there will be a cessation for about 
ten or eleven years. Wiluam J. S* Lockvxr. 
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A NEW NATURAL HISTORY 1 

I N our notice of the earlier portion we stated that it 
wee then impossible to arrive at a definite con¬ 
clusion as to the merits of this wdrk, since the section 
[n question was more or less introductory in its nature, 
'tar that the author has got into TO"full swing of his 





Fig. i.—Cocqr-diil Crab (Btrgut 4 i 4 m») 
Animsk. 
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occupies the whole of one of the fasciculi and part of 
the other. This part of the subject is divided into three 
sections, according as to whether, the diet is of an 
animal, vegetable, or mixed nature, each main group 
being taken in serial order in the several sections, 
commencing with mammals and finishing ivith zoo¬ 
phytes and sponges. Animal defences forms the 
title of the next main division of the subject. 
Here protective coloration and colour changes, 
mimicry, and the reason why so many animals 
are nocturnal, are discussed at length, and in the 
main satisfactorily, although all the latest observ¬ 
ations on the former part of the subject are not 
mentioned Passive defence, as exemplified by 
dermal armour, shells, the rolling-up habit, and 
the dcalh-feigmng instinct, and then active de¬ 
fence receive in turn their due share of attention, 
the second half-volume ending with an excellent 
dissertation on the various forms of animal 
respiration. 

Unfortunately, the general excellence of the 
book is somewhat marred by certain blemishes. 
Confining our criticisms to a single group of 
animals, we have in the dental formula of the 
cat on p 7 the number of pairs qf incisors given 
ns two Instead of three Nor can this error be 
attributed to the printer, for, although the total 
number of teeth in the animal is rightly given 
as thirty, the incisors are referred to in,the text 
(ns well as in the formula) as being eight, in 
place of twelve, in number Moral, in proof¬ 
reading always add( up your dental formula 
Again, in the explanation of the figure of the 
dentition of the thylacme on p 16, it 4 rout 4 have 
avoided liability to error if the number of upper 
incisors had been alluded to ns four pairs instead 
of four Perhaps it is a venial error to per- 


subject, such a judgment is 
possible, and we have much 
pleasure in saying that our 
own verdict is in the main 
one of decided approbation. 

The author has had prac¬ 
tically a new field before 
him, so far, at least, as 
English natural histones 
are concerned, in the mode 
of treatment of his subject, 
and the work ought to 
prove invaluable to all 
teachers of "nature-study," 

The illustrations—b o t h 
coloured plates and text- 
figures—are in many cases 
excellent, some of them de¬ 
picting the animals in atti¬ 
tudes or actions connected 
with the subject of the text. 

Examples of this type of 
illustration a,re afforded by 
the figure of a secretary- 
bird beating down a snake 
with its wings and beak, 
and that, of a chamsleon 
darting its tongue at a fly 
In the first of the two 
half-volumes before us, the 
author commences by treat¬ 
ing of the food of animals 
and the structural modifications of the animals 
themselves In correlation therewith, a subject which 
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perpetuate (p 9) the old idea that the coloration of 
the tiger is designed solely to harmonise with an 
Indian grass-jungle, but it shows a decided want of 
acquaintance with modern Zoological work to allude 
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to the aard-wolf (p. as a solely South African 
animal. More sen oils is the repetition of the error 
that blue foxefi are the summer representatives of white 
foxes (p. 19), both being:, as a matter of fact, In the 
winter coat. In our notice of the first two parts, we 
directed I ttention to a discrepancy between the Lettering 
of some of the coloured plates and their descriptions; 
thO'same thing occurs in the plate of the polar bear' 
facing p. 20, the animal being called JJrsus aretes in 
the one place and IJ . martUmus in the other Finally 
fp 172), Euelephas is not the generic name for the 
Indian elephant, while there is no sort of justification 
for alluding to the polecat (p 289) as Putopus 
ermineus , and the weasel (p. 290) as Mu stela vulgaris , 
T>oth animals belonging to the same genus, whether 
this be called by the one name or the other 
As samples of the better clqss of illustrations in {.his 
'volume, we reproduce the figures of the cocoa-nut' 1 
crab (Fig. 1) and of the 11 Gila monster, M or Arizona ‘ 
'poisonous lizard (Fig 2) R L. fc 


NOTES. 

Tiib American Academy of Arts and Sciences has, says 
Science, elected Dr Joseph Larmor, F.R S , as foreign 
honorary member In succession to the late Sir G G Stokes. 

The eighty-fifth session of the Institution of Civil 
Engineers was opened on Tuesday, when Sir William White, 
the new president, delivered an inaugural address of great 
Importance, In which he discussed the main lines of recent 
advance in ship construction, the present conditions of 
British shipping and Bhip-construction, and warship build¬ 
ing since iR6ot 

It Is announced by the Electrician that this year it Is 
proposed to award the Nobel physics prize to Signor 
Marconi, the chemistry prize to Prof Arrhenius, and the 
medicine prize to Prof, Flnsen. Each prize is worth about 
Soooi. 

The JJnited States National Academy of Sciences will 
hold fts autumn meeting In Chicago, beginning on 
'November 17. 

Wb regret id learn of 'the death on September 34 or Mr. 
J A. Brown, aged seventy-two He was an enthusiastic 
collector of flint Implements, and author of a work entitled 
" Paleolithic Man in N W Middlesex ” (1887) 

A Reuter telegram from Stockholm states that Baron 
E. Nordmskjold has arranged to make a zoological and 
anthropological expedition to the frontiers of Peru and 
Bolivia, The expedition will start at the end of December 
or the beginning of January 

Referring to the suggested existence of radium In the 
sun, A correspondent points out that not a single line In 
the ultra-violet spectrum of radium described by Sir William 
Crookes (Proceeding* Roy. Soc, vol Ixxli., No 482) 
coincide* exactly with a solar line, M The strongest radium 
line In Sir William's list is 3814 661, which Is very near the 
solar line 3B14671 assigned to iron and carbon, but is not 
coincident with It." 

The 7 erra Nova and the X/orning, the vessels which are 
to go to the relief of the Antarctic expedition on board the 
Discovery, have arrived at Hobart. The two vessels will 
leave together in the first week of December. The Swedish 
ahlp Fnthiof) which is going to the relief qf Dr. Nordene- 
Jkjold's Antarctic Expedition, arrived at Buenoe Ayree on 
Octflbgt 30! 
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At the end of last evasion it was decided to hold the meet¬ 
ings of the Physical Society alternately 'In the afternoons 
and eVenlngs, and to change the place of meeting from the 
Chemical Society to the Royal College of Science, where 
the facilities for ex^egmental demonstration are very com¬ 
plete The first evening meeting will be held on Friifay, 
November 13, at 8 pdi., when Sir Oliver Lodge will de¬ 
scribe and illustrate by experlmenta (1) means for electrify* 
ing the atmosphere on a large scale, and (a) an arrange¬ 
ment for driving mercury pumps. 


The 'Paris correspondent of the Times states that the 
SanltArjf'Conference ha& at present under its consideration 
a project for the creation of an international sanitary 
bureoiHor the collection of information respecting infectious 
^dJagfrajp, such as plague, cholera, and yellow fever, and 
£*l$o for the harmonious working or those sanitary regu¬ 
lations in the Easr which have so greatly contributed 
within the last five years to the preservation of public health 
as well as to the benefit of trade by the suppression of the 
oltf^iBrantine system 1 The international sanitary bureau 
,tydiild have its headquarters in Pans. 


, Captain J M. James, of Tokio, sends the following table 
showing the date* on'which the first fair of snow took place 
on tta^eummit eft (^iji-Yama, the height of which In 1884 
was >£,425 feet ±sjj feet:—1884, October 6, light; 1885, 
September 27, light; *1886, October 7, light, 1887, October 
2, heavy fall, 1&88, October 1, heavy fall; 1889, September 
25, Jjfjavy fall; 1890, October 4, light, 1891, October 12, 
heavy'I rU, 1892, September 25, light; 1893, October 7, 
heavy lift], 1894, September 22, light; 1895, October 3, 
light, 1896. September 21, light, 1897, October $, light, 
1898, Sefftnnbfeii 26, heavy fall; 1899, September 16, heavy 
fall, 1900, September 25, heavy fall; 1901, September 25, 
heavy hdbf 19935 September 19, heavy folL; iqoi, September 

. :,V 

eceftt' dicing of the Germanr Association at 
if Penck, of Vienna, wA* to have giVen an 
geological time, but Illness prevdribed him from 
id his 'place was taken at .the' lasr'Vnbnlent tiy 
!nte p v of Berlin. The writer qJ prt^cle upon 
ji% at October <15 (p. 58$). ,wn uim 

euiySchango had been mode, and 4he tides he 
_reiA& lot delivery on September 2 b wete those 
annoumta^Un ttfe ^Iramme Prof* Conwentz has ndW 
sent u^^^eport y2f nripress, which ddalt with the pre- 

rem natural objects, especially 'of ra^e 

living anjf jtfj'ltails. rie pointed 1 to the destruction 

of drtfMm'ii ThlUfligMb the extermination of fare (hl*t(es 
on thk^b^han cobra, the cleansing of bfoqks,from aquatic 
vegetatiop/'ond tmpdftructlon of large.trees, and qrgufef 
that, bath far. scl«ctf^ti-eii 4 Bathetic reasons; districts should 
be set dsfe iwheta^tys hakutal features of'the oduntry* thttifd 
be whfljfj'^ckre should be take’ri not to dbstroy 

needTesiigf'i^sptE'^ Jhltaest to natural history/ 




ie of August 6, Messrs ,Huteh£nA, of 
to the 11 Resedrch on 'the Eucalypti 
Ebpeotkl^ frt Segat' to tfieir Essential Oils ^ by Messrs. 
R' T, fiaktr and A* 'G. Smith, reviewed' Ih^ATUhB /or 
April A (voh lxvll. > 5*4). The authors bfthli meftioig 
have sent us a long letter of reply, In the course of which 
they say that the remarks upon their work are llkply tp 
lead to the, idea that U has been confined to the chemlptry 
of Eucalyptus oils almost entirely, and tbgt/ifw V*c>ea have 
been named and a new classification foe the Eucalypti 
formulated without sqfftdenb warrant. They pmead*J6 
point out that their resultji are not* those- the chemist 
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alqwey but -the joint effort* of a botanist and a chemist, and I 
iftf supported by* the field knowledge of botany of the| 
botinlcal collector to the Sydney Technological Museum, 
and by numerous Australian authorities on the Eucalypts j 

Tm lecture on the 11 New Star In Gemini," delivered by; 
Prof* H. H. Turner at the Royal Institution on June 5, \ 
has just been Issued as an excerpt from the Proceedings of | 
the Institution. Prof. Turner does not confine himself to 1 
his discovery of Nova Gemlnorum, but deals with the nature; 
of new stars generally. He regards dark patches on the] 
celestial sphere as not being actual voids In the stellar 1 
universe, but dark nebuls which hide the light from , 
■tars beyond. A new { star Is due to Ihe collision of a star 
with such a mass of invisible matter as this, lor, adds 1 
Prof Turner, “ The friction of the encounter raises the , 
temperature of the star enormously within a day or two, 
just as a meteor, on entering our tenuous upper atmosphere, , 
Is set ablaze In a second or two." This idea is, 0/ course, 
fundamentally the same as that put forward several years 
ago in the meteoritic hypothesis as to the origin of new 
■tars, and it is Interesting to notice how the sione which 
the builders of astronomical theory rejected at that time 1 
has become the head of the corner since the phenomena of 
Nova Persel demonstrated the existence of masses of non- 
lummous matter in celestiaf spaces. But why did not Prof 
Turned remember that Nova Persei only confirmed an ex¬ 
planation of the causes of the phenomena of new stars pul 
forward long ago? He expresses anxiety lest England 
should fall behind in the progress of scientific discovery 

for want of men and money, but especially men," and 
while wfe share his uneasiness of mind, his address gives 
rise to a wonder whether he knows what men have done, 
and are doing, for the advance of astronomy in this country 

Tun Prussian Meteorological Institute (Berlin) has 
recently Issued its report for the year 1909. This organisa¬ 
tion deals, especially with climatology, rainfall, and un¬ 
usual atmospheric occurrences, while the Deutsche Seewarte 
(Hamburg) is chiefly occupied with marine meteorology and 
weather telegraphy. With the Berlin Institute is associ¬ 
ated the meteorological and mugnetical observatory at 
Potsdam,, and the aeronautical observatory at Tegel The 
latter establishment is carrying on a very valuable work in 
the Investigation of the meteorological conditions of the 
upper ait by means of kites and registering balloons, and 
has, since August, 1909, made dajly ascents, the results 
of which are communicated by telephone to the Berlin office 
On one occasion, In December last, a kite attained the un¬ 
usual height of 5500 metres These ascents are. In addition 
*0 the experiments with manned and unmanned balloons, 
undertaken In connection with the international monthly 
balloon ascents, to which we have had frequent occasion to 
refer The magnitude of the useful work performed may 
be gauged from the fact that, including the observations 
from ordinary meteorological stations, rainfall statistics are 
received from 3574 places, and that no less than 37,273 
reports were received from 1412 stations dealing especially 
with thunderstorms and unusual occurrences The latter 
observations are published yearly in addition to the regular 
publications 0/ the Institute, together with charts showing 
the place of origin, the tracke, and the velocity or the 

r , - 

' In the Amndltn der Physik, in, Messrs. L Holborn and 
F. Kurlbaum describe an optical pyrometer, first constructed 
jn 1961, in which ihe temperature of an Incandescent body 
ii determined by . photometric observation* of the emitted 
radiations. 
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The peritiarienoe of resistance standards of sheet man¬ 
ganese is dlscusied in the Zeitschrifl fur Instrumentenkundc 
by Mr St Lindeck, of Charlottrnburg Thirty-one resist¬ 
ances were experimented with from October, 1901, onwards, 
twenty-six of these were found lo vary by not more than 
o 05 per cent, and of the ten in which the violations ex¬ 
ceeded o 02 per cent , seVen were large models which were 
subjected to currents of considerable intensity 

A nrw method of producing tension in liquids is described 
by Mr J T Jackson in the ScierUi/ic Proceedings of the 
Royal Dublin Society (x,, part 1., 8) The method con¬ 
sists in the application to the particular question considered 
of the wcll-kpown principles governing the flow of liquid 
in a pipe of variable section At a constriction the velocity 
increases and the pressure diminishes, and the author finds 
that under certain conditions the pressure can be made 
negative, thus confirming the well-known result according 
to which liquids may sustain a considerable tension without 
rupture. 

During Ihe past year (several fragments of richly carved 
crosses have been found built into Lancaster Parish Church, 
which range from the earliest type of fine old Anglian 
work to late sculpture of the Danish period in the tenth 
and eleventh centuries 'I hese most interesting relics have 
been described and figured by Mr W G Collingwood in 
the current number of the Heltquary And Illustrated 
Archaeologist 

In January, 1901, Mr F J Horniman, M.P , gave his 
new museum and library, and the adjoining estate and the 
houses thereon, to the London County Counul as places of 
public recreation and instruction, practically the Only con¬ 
dition was that they were to be maintained in a proper 
state and dedicated to the public for ever The London 
County Council has just issued its first annual report, 
which comprises a period of eighteen months The report, 
which is illustrated, briefly states the history of the museum 
and of its transference, and gives a synopsis of the contents 
of the museum and of the scope of the library The former 
arrangement of the museum has for the present been 
adhered to, and numerous descriptive label* have been pre¬ 
pared with the view of increasing the educational value 
of the museum. In the autumn term Dr A C. Haddon, 
F.R S , the advisory curator, gave a course of lectures to 
teachers on the natural history of animals, which was illus¬ 
trated by specimens in the museum and by lantern slides, 
owing to the large attendance it was necessary to give the 
lectures in a gallery, the average attendance at the lectures 
was 114 The total attendance at the museum for 1903 was 
a 38.S®9» being an average of 658 on the opening days. 
The museum was visited by ninety-seven schools and insti¬ 
tutions, with an average attendance of nineteen children 
from these figures It will be seen (hat the educational 
advantages of the museum are appreciated, and there is 
every reason to believe that the next annual report will 
show that these are being increased It may be added that 
the Horniman Museum and Library (at Forest Hill, S.EJ 
are open free to the public from a p m to 9 p m every day 
in the year except Christmas Day. 

i 

From the ,/eport of the Natural History Society of 
Northumberland, &c, we are glad to learn that the 
threatened split between that body and the Tyneside 
Naturalists’ Field Club, to which allusion was recently made 
in our columns, has been avoided, and that for the future 
the two institutions are to amalgamate their forces. 

It Is distinctly refreshing to find an American naturalist 
protesting against slavish adherence to the * f fetish of 
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priority," ai it Is called by Dr. Gadow, in nomenclature, 
especially when there may be a doubt as to whether the 
names are really synonymous- In No. 76 (voL xi.) of the 
zoological series of Publications of the Field Columbian 
Museum, Dr. D. G. Elliot directs attention to the use of 
the term •Ddocoileus for the American white-tailed deer 
and its relatives. That term was proposed by Raflnesque 
In 183a for a fossil premolar of some kind of deer, which 
has been assumed to belong to the whitetail or some closely 
allied species. Even if this be really the case. Dr. Elliot 
doubts 11 whether a genus founded upon some fossil remains 
of an otherwise entirely unknown animal of a past age 
should be unhesitatingly adopted for a group of existing 
species that may be, in the majority of its characters, 
widely different from the extinct form." He further 
suggests the Inadvisability of adopting paleontological 
names In any case for living forms, but adds that if such 
are used, the name Anogloehis, applied to European 
Tertiary deer, seems, as pointed out by Mr Lydekker, to 
be available for the whitetail. It may be pointed out that, 
instead of giving a new name to the fossil deer-tooth, 
Raflnesque ought to have called it Cervus, and that by 1 
adopting Odocoileus we perpetuate an instance of ignorance 
and incapacity on the part of Its proposer. 

Reference may be made to another change of nomen¬ 
clature which, if adopted, is likely to cause the extreme of 
Inconvenience with no resulting advantage. Almost from 
time Immemorial the marmosets have been kqown as 
Hapale and the titi monkeys as Callithnx. In the October 
issue of the Annals t a well-known zoologist proposes to 
transfer the latter term to the marmosets (for which it 
appears to have been first employed) and to give a new 
name to the marmosets In such instances, we venture to 
think, a "statute of limitations" should be Insisted on 
The replacement of well-established names is bad enough, 
but their transposition is unspeakable 

Two parts of vol x of the Decennial Publications of the 
University of Chicago are to hand. In the one Mr. A. C 
EyrJeshymer treats of the early stages 0/ the development 
of the bony pike (Lcpidostcus osieui), as observed in living 
specimens and preserved material After treating this ex¬ 
haustively, the author compares the phases with those of 
the few other living representatives of the enamel-scaled 
fishes, coni hiding with general remarks on the character 
and significance of yolk-cieavage. The view that similarity 
in the first four stages of cleavage indicates kinship between 
the bony pike and teleost fishes is not accepted. The 
second of the two is devoted to the results of a study 
of the development of colour and colour-pattern in beetles 
and in insects generally, by Mr W L. Tower It appears 
that insects show two distinct types of coloration, the one 
—dermal (or cuticula) and hypodermal—as ancient as the 
group itself, and consisting of colours arranged in 
segmcntally disposed spots and stripes, correlated with the 
deeper vital organs; the other, of much later origin, pro¬ 
duced by scales, or modified hairs. This secondary type 
tends to suppress and obscure the original one, and, being 
developed Independently of the vital structures, permits of 
much greater variation and diversity ; it is, In fact, a purely 
ornamental type The essential difference between the two 
may be realised by contrasting the sombre browns and 
yellows of the ground-beetles of the genus Carabus with 
the brilliant pattern of butterflies of the Vanesda group 
Cuticula colouring (as shown In the beautifully coloured 
plate of beetles) commences In the fore part of ijie body, 
where the muscles first harden, and gradually spreads back¬ 
ward!, It Is clearly connected with the hardening of the 
cuticula, which tends to become brown, hence the preva- 
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lence of browns and yellows In so many beetles end cock¬ 
roaches, metallic tints in the former being due, of course, 
to another cause- 

1. 

Dr Wacb Carlier and Mr. Lovatt Evans have ftiflde 
some Interesting observations upon the so-called fcjl^er- 
natlng gland of the hedgehog ( Journ . Anai. and PtyfMlol., 
xvln , part i ). This is of an orange colour whan fully de¬ 
veloped, but becomes deeper in tint as the winter sleep 
progresses, until, towards its end, ft Is almost blqck. It 
at first averages 1-2 per cent of the body weight, rfsee by 
the second month to 2 7 per cent , and then gradually falls 
1 per cent, towards the dose of hibernation. Careful 
analyses show that, to commence with, the gland contains 
40 per cent, of fat, and that this is reduced to 18 per cent, 
at the end of hibernation, the protelds during the aame 
period showing a reduction of only 1 per cent. At the 
beginning of hibernation (October) the animals are exceed¬ 
ingly fat, but by the end of March all the fat stored in the 
tissues has disappeared. For the first month the weight 
of the hibernating gland falls rapidly, much fat being re¬ 
moved, but from then until the end of March there is little 
change, when again the gland loses weight owing to re¬ 
moval of its contained fat, and by the end of May it 
is completely exhausted and reduced to a mere fibrous cord. 
It would seem that life during hibernation Is maintained 
practically upon fat alone, and that the hibernating gland 
is a store of fat reserved for this purpose 

We have received No. 9, vol. 1 ., of the Scietiti/ic Roll 
conducted by Mr. Alexander Ramsay. It deals with the 
bacteria, which are arranged according to their size, no 
other information being given than the name of the 
organism and its 11 size " position. We have already ex¬ 
pressed the opinion that this list is an example of misplaced 
energy, because there is no such thing as a fixed size for 
a bacterium, the size varying considerably with alteration! 
in the nutrient sgil and other conditions. ' 

The problem of tracing out the connection of flowering 
plants with lower typte4‘must always possess attraction for 
botanists In a number of the Decennial Publications of 
Chicago, Frof. Coulter has expressed the general viewa 
held by botanists that a similar line of development Is prob¬ 
ably not to be expected for monocotyledons and dicotyledons, 
and that neither of these groups are directly connected with 
the gymnosperms The positive suggestion Is made that 
th A origin of flowering plants is to be traced to chat group 
of ferns which is represented at the present day by Marattla 
and Angiopteris. 

A graphic account of some of the curiosities of flora and 
fauna of the Auckland Isles and Campbell Island is given 
by Mr L Cockayne in the Lyttelton Times, wherein he 
relates the general impressions obtained during a short 
cruise in southern waters Contrasts between the flora of 
these islands and that of New Zealand were observed In the 
brighter, generally purple or bluish tinge of colour, a| com¬ 
pared with white or yellow tones which predominate In 
similar flowers found In New Zealand; this, brightness le 
not associated with insect visitors, for they are wanting* 
Again, in New Zealand herbaceous plants rarely die down In 
winter, whereas in the southern Islands many do oO, but 
not owing to the cold, for the forests keep their summer 
aspect On Adam's Island Mr. Cockayne had an oppor¬ 
tunity of studying the nests of the albatross placed io ex¬ 
posed situations, where the solitary chicken remains on the 
nest for a year, and on the desolate Bounty Islands ware 
found the nests of the mollyhawk, and numbers of animals, 
crustaceans, spiders and beetles which make their borne In 
the guano or on (he bare rocks. 
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Dn C. H. Leu wishes Id •oiakt the following corrections 
in hU account of the British Association discussion on the 
nature of the emanations from radio-active substances 
which appeared in Nature of October 22. In the last line 
but tWo of the third paragraph on p 611, 11 not yet found 
to Bfc non-radio-active " should reqd “ not yet found to be 
radio-active," and in the fifth line from the bottom of the 
column, “ high velocities of the emanations 11 should read 
11 high velocities of the radiations " 

A Second edition, revised to June 30, 1903, of the 
“ Student’s Handbook of the University and Colleges of 
Cambridge" has been published by the Cambridge Uni¬ 
versity Press. In addition to a few minor alterations the 
following important additions have been made to the book, 
viz a complete list of university professors, readers, and 
lecturers, a list of lectures on honours subjects given in the 
university, and a statement of the set subjects for special 
examinations. The new regulations for the mathematical 
papers in the previous examination are also given. 

1 

The first volume of administrative reports and the 
ofacial reports of the meetings of the International Council 
for the Study of the Sea deals with the work of the year 
ending July, 1903, and has now been published by MM. 
A F. Hpst et Fils, of Copenhagen The chnractcr of the 
work of this international council was described in our 
issue (or September 3 The volume now published contains 
the main results of the work arranged by the council for 
the year dealt with, printed in both English and German 

The second part of the 11 Botany of the Fffiroes," which 
is based upon Danish investigations, has now been pub¬ 
lished In Copenhagen by Det nordiske Forlag (London 
John Wheldon and Co ) It was expected that this part, 
together with that published in 1901, would complete the 
work, but it has been found that a third volume will be 
necessary. Part 111. will contain papers on the vegetation 
of land and sea, and will, Prof Eug Warming says in a 
prefatory note, most likely be ready in a year or two 

At the beginning of next year the firm of Gebruder 
Borntraeger, Berlin, will commence the publication of a 
comprehensive review of progress in physical chemistry 
under the title 11 The Phystco-Chemical Review a com¬ 
plete international review of thp, sciences of physical 
chemistry and the allied branches of chemistry and physics 11 
The magazine will be edited by Dr Max Rudolphi, Darm¬ 
stadt, with the cooperation of distinguished chemists and 
physicists in many parts of the world The new journal 
is not intended to be a medium for the publication of 
original work, but a review of such work described in 
abstracts furnished, so far as possible, by the authors of 
papers. It is proposed to include English and French as 
well as German abstracts The whole domain of general 
and physical chemistry, as well as the allied sciences on 
bath sides, so far as they bear on physical chemistry, will 
come under review Such an International review wiil 
prove of importance and value to practical men as well 
as to those engaged in the pursuit of purely scientific re¬ 
search. The review will be issued twice a month Speci¬ 
men numbers will be sent post free upon application to the 
publishers^ GebrUder Borntraeger, Berlin SW n, Dessauer 
Straase 29 . 

THE volume of Transactions and Proceedings of the New 
Zealand Institute for 190a has been received. This Is the 
thlrty-ftfth volume published by the hoard of governors of 
the Institute, and It Is edited by^the director, Sir Jamas 
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Hector, F.R S, Copies can be obtained in this country 
from Messrs. Kegan Paul, Trent.h, Trubner and Co. It 
is impossible to refer to the contents of the sixty papers 
forming the Transactions part of this bulky vo^me These 
original articles are divided into five sections, viz papers 
dealing with zoology, botany, geology, chemistry and 
physics, and miscellaneous subjects 'I he thirty-fourth 
annual report of the New Zealand Institute precedes the 
next main division of the volume, which includes the pro¬ 
ceedings of the various incorporated societies, viz. the 
Wellington Philosophical Society, the Auckland Institute, 
the Philosophical Institute of Canterbury, the Otago Insti¬ 
tute, the Hawke's Bay Philosophical Institute, the South¬ 
land Institute, and the Nelson Institute An appendix 
contains a tabulated report of the earthquakes in New 
Zealand during 190a, and seismograph records fronn 
different observatories throughout the country for the same 
year. The volume concludes with fifty-four well executed 
plates illustrating various papers mtluded in earlier pages 

The vacation number of the Benchte rontains two papers 
on fluorescence In the first of these Richard Meyer 
criticises Dr Hewitt's theory that fluorescence is dependent 
on oscillatory isomeric change, and urges that a 14 fluoro- 
phore ’ 1 group must oh>) be present in the molecule. The 
paper by H von 'lappeiner on the action of fluorescing 
substance*) on ferments and toxins is a continuation of 
a research in which it was shown that fluorescent sub¬ 
stances, whuh have liltle action on micro-organisms in 
the dark, become very poisonous in sunlight, thus a culture 
of Paramecium exposed lo sunlight was destroyed in six 
to ten minutes by a trace of acridine hydrochloride which 
produced no effect in 100 hours in the dark, of the 
fluorescent substances examined only sscultn was without 
action both in the dark and in sunlight The hydrolysis 
of starch by diastase is not affci led by exposure to sun¬ 
light or by the addition of eosm, but if the solution to 
which the eosin has been added he exposed to sunlight^ the 
yield of maltose is reduced from 7b to a 1 per cent , Lhis 
retardation, which is only produced by a limited number of 
fluorescent substances, can be detected when the proportion 
of eosin is only one part in 400,000, but disappears entirely 
if the incident light is filtered through a layer of the 
fluorescent substance The action of invertin on cane-sugar 
is also checked by the addition of cosin when the solution 
is exposed to sunlight, and the elTnt of one part of eosin 
in a million can be easily delected Papayotin appears to 
be even more sensitive than diastase or invertin The onlv 
toxin investigated was ncin, unlike the enzymes, this 
was destroyed by all the fluorescent substances examined 
with the exception of asculm, but was not injured by non- 
fluorescent dye-stuffs or by fluorescent substances if kept 
in the dark 

« 

A taper by Knoevenagel on the nature of the double¬ 
bond appears in the vacation number of the Benchte. In 
order to account for the conversion of butadiene, 
CH, CH.CH CH J? into dibromobutylene, 

CH,Br qp ■ CII CHjBr, 

he suggests that in compounds of this kind the carbon 
atoma are in a state of oscillatory motion, 00 that the 
molecule has, alternately with the formula given above, 
the structure represented by the formula 
—CH.CH CH CH a —. 

Applying this theory to the benzene molecule, It Is no longer 
necessary to assume a pendulum-Ilke motion, as the carbon 
atoma may be regarded as revolving cpgtinuously, alternate 
atoms rotating to the left and to ths^glft, the result of 
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thia motion is that the three double bonds travel round the 
ring, whilst a labile form of the molecule with six free 
valencies is also indicated. In this way many of the 
peculiar properties of aromatic compounds may be accounted 
for 

'flip additions to (he Zoological Society's Gardens during 
the past week include a Sooty Mangabey (Cercocebus full- 
ginujuf) from West Africa, presented b> Mr C J Spencer; 
a Ltvaillant's Cynulis (Cymric penuiUata) from Soulh 
Africa, presented by Miss Bald, a Blue and Yellow Macaw 
(/Ira chloroptcrn), a Red and Yellow Macaw (Arn ar around) 
from South America, presented by General Sir Frederick 
Forestjer Walker, KCB, liCMG ; two Wharton’s 
Fruit Tigeons (Carpophaga wharioni) f a Christmas Island 
Dove (Chaleophaps natahs ), five Christmas Island Crabs 
(Airbus lalro ) from Christmas Island, presented by Captain 
A W Cole, a Chameleon (Chamaojcon vulgaris) from 
North Afnid, prcspntrd by Mrs T Wallis, seven Spiny- 
tailed Ma*hgure$ (Drofiuufix nninthinurus) from North 
Africa, three Brazilian Amphisbcunas (Amphisboena 
brasitiana) from Brazil, an lndiun Fryx (Eryx John i) from 
India, two Sharp-nosed Snakes (/ i ohvtcrodon madagascar- 
tensu) from Madagascar, deposited, six Black Swans 
(Cygnus atratus) bred in the Gardens 


OUR AGRONOMICAL COLUMN . 

The l'ORMAUON OF Tim Tolar Caps on Mars— An in¬ 
teresting papir, by Mr Percival Lowell, which deals with 
the manner of formation of the Martian polar caps is pub¬ 
lished in No 2 of the Lowell Observatory Bulletins Mr 
Lowell observed the old polar cap on July 3 , and found it 
to ho diminishing, on July 5 it was only 29* of arc in 
uiuniLter, equal to a diameter of 4 0 1 on (he planet's sur¬ 
face, and shortly afterwards he noticed that a new, large 
white deposit had formed, north of Arethusa Lacus and 
touching the Pierius-CaJlirrhoe, in longitude 340° This 
new white patch extended from the old polar cap to about 
latitude N ( and the Pienus, whuh it crossed, could 
be seen running through it, thereby showing that the 
appearance was due lo a deposit and not to clouds, which 
would have obiiteraied all the features equally, it also in¬ 
dicates that smnr kind of vegetation, whiLh had caused 
the deposit partially to melt, exists m the neighbourhood 
01 the Pienus 

From July 7 lo 17 the dark Imp of demarcation which 
usually surrounds the mp betaine less marked, until it was 
finally obliterated by the enirwuhing deposit of frost, only 
a superior whiteness, roused by the newly deposited frost 
talking the sheen of the older, weathered and ire-welded 
snow, marking the presence of the older cap It is only 
reasonable to suppose that this deposit actually was frost as 
we know it for it is evident that a layer of froaen gas. such 
as eolld carbon dioxide, would pass directly from the solid 
to the gaseous form under the pressure conditions obtain¬ 
ing on Mars, and would not exhibit the phenomenon of 
slowly melting such as was observed in the region about 
the Pienus. ° 

The quick melting of the outer and the durability of the 
inner portion of the Martian snow-cap are both explained 
by theie observation'*, which show (hat the whole cap con¬ 
sists of a perpetual kernel which periodically becomes 
surrounded by a shallow transitdry husk, the formation of 
which wax observed by Mr T«nwell 

The same observer also performed some experiments in 
connection with the visibility of the Martian canAls, which 
showed that a wire having an angular width of o'60 at 
1B00 yards could be readily il glimpsed 11 with the naked 
eye, and from this he deduces that any canal having a 
width of half a mile on the planet’s surface should be readily 
observable with a good telescope 9 

WbLF's VariakuStar 59, 1903, Cygni —A communication 
from Prof. Puikdftg to the Astrononusche Nachrichten 
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(No 3911) states that the star recently announced by Wolf 
as being a probable nova appears on a large number of 
plates taken at Harvard between October 29, 1891, and the 
present time On a plate exposed on July 30, 1895, the 
spectrum of this star is of the fourth type, and, from the 
senes of plates, it is seen that the brightness varies by 
more (han two magnitudes 

In the same periodical Prof Wirtz records an observ¬ 
ation made by him at Strassburg on October 15, when he 
found that the approximate magnitude of this object was 
10 5, and that a comparison of its focus with that of 
several known stars on the Strassburg refractor showed no 
difference The identity of this variable with the star 
B l) +37 0 3876 is confirmed by Prof. Wirtz 

Periodical Changes in the Colours of Jupiter's Belts. 
—In No 3908 of the Arfrouomische JVa clinch ten, Mr 
Stanley Williams directs attention to the periodical colour 
changes of Jupiter’s equatorial belts announced in vol, LIx 
(p 378) of the Monthly Notice* 

Ihe computed times of the maximum and minimum 
brightness of the respective belts are very uncertain, and 
Mr Williams suggests that careful observations should be 
immediately commenced with the object of exactly deter¬ 
mining the date when the red colour has entirely dis¬ 
appeared from the southern belt, and also the date of its 
corresponding reappearance, which will probably take place 
some turn* next >ear 

Mr Williams’s own observations indicate that the red 
colour has already almost entirely disappeared from this 
belt, some parts actually appearing blur except in the 
neighbourhood immediately following the Great Red Spot, 
between longitudes bo and 180, whilst the northern belt is 
of a bright, deep red colour. 

The Multiple Tail of Comft 1903 c —In discussing a 
number of beautiful photographs of Borelly’s comet, which 
were obtained at Yerkcs with a lantern lens having an 
aperture of 1 6 inches and a focal length of 6 3 inches, and 
are reproduced in the current number of the Aslrophyucal 
Journal , Prof Barnard advances a novel explanation of the 
great changes of form which were observed in the tails of 
thi* and other comets 

From two photographs taken at Ycrkes on July 24, the 
one immediately after the other, and one taken by 
M Qudnisset at NanCerre on the same date, it is seen that 
| an enormous change m Ihe form of the tail took place at 
about ah 30m (G M.T ), when a section of it broke away 
! from the head and travelled in a retrograde direction at 
a rate, referred to the motion of the head, of about 29 miles 
per second As the velocity of the comet itself was, at this 
period, about 22 miles per second towards the sun, It will 
ha seen that the actual velocity of the section showed a 
repulsion of 7 miles per second from that body. 

As an explanation of this phenomenon, Prof Barnard 
suggests that cither the outburst from the coma suddenly 
took place in a slightly different direction, or else the exist¬ 
ing tail was forcibly detached by some unknown body (e g 
a swarm of meteorites), and simply floated away in its old 
path, under the sun’s repulsion, until it was dissipated, or 
its light-emiltlng power died away , meanwhile, the new 
tail was formed by the material evolved by the coma, and 
for some reason the particles were evolved with a greater 
velocity than before, so that we get the phenomenon of 
the two tails nearly parallel for some distance, ai shown 
ot the Yerkes and other photographs. 


THE SWISS ASSOCIATION OF NATURAL 
SCIENCES . 

THE eighty-sixth meeting of the Socidtd helydtlque dea 
1 Sciences naturelies was held at Locarno on September 
2-5 Both as regards the number of visitors and the 
number and variety of the papers read, the gathering was 
highly successful Several of the communications presented 
at the general meetings of the Association were especially 
well received. 

M A Pioda (Locarno), the president for the year, after 
referring to the naturalists of the nineteenth century in hla 
presidential address, went on to show that, in the same way 
as all other sciences have gradually been differentiated from 
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metaphysics, it waa now the case with psychology. He 
■poke pf the importance of this process as far as the increase 
of knowledge is concerned, and also as regards the im¬ 
provement of each of the sciences and their relations one 
to another He then traced the experimental and specu¬ 
lative character of psychology. Experimental psychology, 
the president urged, should confine itself solely to the scien¬ 
tific observation of facts Certain facts, called psychical 
(Wallace, Crookes, Zollner, Thury, &c ), are incapable of 
any explanation, at least by known physical forces, and It 
is the duty of science to examine these If psychology is 
really to assume an experimental character- The facts re¬ 
ferred to belong, it may be, to psychophysics. When 
psychology has really become an experimental science such 
phenomena will be known not only by their external mani¬ 
festations, but also by their hidden source, and the know¬ 
ledge of them will become an organic whole 

Mr E. Fischer (Bern) read a paper on the biological 
species of parasitic fungi and of the origin of new forms 
In the vegetable kingdom The nature and properties of 
biological species were studied particularly in the 
Uredin£es, and more recently In Clavtceps purpurea 
Philogenetically, at present, a common origin is attributed 
V> the biological forms of a species , consequently, it 
seems plausible that the original form (Stammform) inhabits) 
all the hosts on which its descendants now live, and that 
some at least among its descendants may be specialised on 
one or other of the nourishing plants Reciprocally, the 
passage of one parasite to new hosts has been observed 
directly Among the causes of the origin of biological 
species, following Klebnlcn, is admitted in the first line 
the direct adaptation (Anpassung und Angewohnung) of 
these nourishing plants It was also said that I he explan¬ 
ation given is not applicable at present to the origin of 
species morphologically different, Ihe morphological 
characters of species are, at most, partially attributable to 
the direct action of the nourishing plants (Nahcrpflanzcn), 
and Tor the most part they must be related to the characters 
of the organisation m the sense used by Nageli 

M II Dufour (Lausanne) took for the subject of his 
paper to the conference ten years' observations of solar 
radiation In Switzerland, and its diminution in 1903 The 
Swiss plateau on the north of the Alps (Lausanne, Bern, 
Zilrlch, Bflle) has a number of hours of sunshine varying 
between 1900 at Lausanne and 1200 at BAle, that is to say, 
47-44 P er cent of the greatest insolation possible The 
maximum occurs in August (64-57 per cenl ), the minimum 
in December or January {ay-ag per cent ), in March and 
May the Insolation is relatively feeble. To the south of the 
Alps (Lugano, I,ocarno) 3300 hours of sunshine were re¬ 
corded, 59 per cent of the possible maximum , two minima 
occur in May and November, and two maxima in July ami 
February, with 60 per cent At Alpine observatories the 
character of the results changes At Davos (1500 m ) the 
insolation is not so strong in winter* 1 as in summer, when 
1 Boo hours of sunshine are recorded, two minima are 
observed—in January and May—and two maxima (February 
and September'October) At the summit of Sanlrs 
(3500 m ) the insolation of winter, 45 per cent , exceeds 
markedly Ihat of summer, 40 per cent The mean amount 
is 4a per cent, the minimum occurs in May and June, and 
the maximum in November. For the intensity of the solar 
radiation, measured by Buhrer (Clarena-Montreux) and 
Dufour (Lausanne), the result has been obtained of 8 5 
calories (kilogram-degrees) per minute and per square metre 
of normal black surface on the sun between 11 and 1 o’clock 
The maximum occurs In April-May, the minimum in 
January. At an altitude of 400-500 m. it rarely exceeds 
10 calories, at 2000 m (Rorhers de Naye) 13 calories In 
1903 ihe values of the actlnometrlc measures are notably 
feebler than In previous years, probably because of an 
abnormal opacity of the atmosphere, which may be 
attributed to the diffusion in the air of dust arising from 
the violent volcanic eruptions of the Lesser Antilles, which 
would facilitate the condensation of aqueous vapour in the 
form of fog—very attenuated and Invisible, but yet 
absorbent. 

M. P. Weiss (ZUrlch) exhibited by means or a senes of 
interesting experiments the new magnetic poperties of 
pyrrhotine, that is to say, the directions In whitb crystals 
of this mineral are sensitive to the influence of magnets 

MJ A Lkng (Zurich), in speaklrig of the biological 
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significance of elegance in certain marine organisms, said 
that the scientific study of animal forim did not prevent an 
understanding of the Esthetic manifestations of nature 
which could be applied in decorative art, for instance He 
showed that all those characters which give blauly and 
charm to the marine fauna--such as form and symmetry,, 
phosphorescence, and transparency—enable these animal 
forms to respond to their environment, and thus to facilitate 
and assure their continued existence. 

ihe number and importance of the communications which 
dealt with the canton of Tiuno were very remarkable 
M C Keller (Zdnch), with his descent of the anunal world 
of the Tirino cantons showed that the fauna principally 
studied by Stabile and Pavesi contains very different 
elements , the lacustrine is a fauna reheta (Pavesi), and the 
terrestrial contains arctico-alpinc elements But the most 
remarkable characteristics are those of the sylvatic fauna 
of central Europe, and also the great number of types of 
the Mediterranean subregion. Ho also made several 
interesting compuriMins wuh the fauna of other Swiss 
regions, and showed several new researches for Ticino which 
have been found by him At the same meeting M h 
Mcrz (Bellmzona) spoke on the forestry of the Ticino 
canton, and similar questions were referred to in various 
sections by MM Freuler, Bettelmi, Callom, and Pomelta 
The most largely attended sectional meetings were those 
concerned with physics and chemistry, and the most im¬ 
portant papers read at these meetings were those of 
MM I Taller (Pans), Sehar (Strassburg), de la Rive (Geneval, 
Molting (Mulhouse), Fon I (Morges), Bertoni (Livorno), 
Toimbina, Soret (Geneva), Schuhmai htr-Kopp (Lucerne), 
Riggenbach (UAle), Ilagcnbaih (Bonn), and others 

In the botanical section the most interesting communi¬ 
cations were those of MM Rikli (Zurich), C, Schroter 
(Zurich), A. listen, and Wilezerk (Lausanne); in the zoo¬ 
logical section a magnificent monograph was presented by 
th- 1 honorary member, M. P Pavesi (Pavia), on the fauna 
of the valley of Aosta, and papers were read by MM. Lang, 
Keller, Studer (Bern), Volz (Bern), and Pictet (Geneva), 
the seel ion of geology and mineralogy mustered but a very 
small attendance, for the Swiss geologists were almost all 
at the international congress at Vienna 1 

The excursions and the receptions, whirh look place in 
exceptionally fine weather, the cordial welcome and generous 
hospitality of the residents, all contributed to the splendid 
success of this year’s gathering R Natoii 


THE NATURE-STUDY EXHIBITION 

THROUGH the kindness of the Civil Service Com- 
* nussioners and His Majesty’s Office of Works a 
Nature-Study Exhibition was held at Burlington Gardens 
from October 30 to November l- In the absence of Lord 
Avebury, chairman of the committee, Sir Henry llowarth 
presided, and Sir John Corkburn declared the exhibition 
open 

It may at once be said that the object of the undertaking 
was to put into effect, forthwith, the lessons learned from 
the exhibition held last year at the Royal Botanic Gardens 
There, through the energy of Mr J C Medd, for the first 
time were brought together all the various methods and 
matters which have been taken or mistaken for nalurc- 
study. It soon became obvious that much excellent science 
teaching on the one hand was masquerading under the title, 
and on the other that desultory collecting without rhyme or 
reason was a second claimant for it. 

At the suggestion of Mr Wilfred Mark Webb, honorary 
secretary of the Middlesex Field Club and Nature-Study 
Society/delegates from it and from the Selborne Society met 
to appoint a committee to organise an exhibition on definite 
lines The area from which exhibits were invited was also 
restricted to a dozen or so counties within easy reach of 
London Evidence of work was asked for which dealt with 
such observational teaching as should form port of the 
education of all This, while serving as an excellent 
preparation Tor science, Is scientific only as regards method 
and accuracy of treatment 

1 Tin communications to ihe various s iieUnj* of which mention is made 
will appear In iha Act** end the Cemptei the Association, most 

of ibftoi* ulniA Thanks nre due 10 MM Pfeda, Blachcr, Keller and 
Dufour for in form at ion very readily given 
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The exhibition has been exceedingly auccessful from an 
educational point of view, and the exhibits showed that the 
schools which contributed had entered into the spirit which 
guided the committee in the preparation of its prospectus 
and in Me desire to demonstrate what nature-study 
really is. 

The judges were Miss Hodgson, formerly of the House 
of Education, Ambleside, Mr Jonas Bradley, famous for 
his outdoor sihool at Haworth, Prof Haddon, Prof. 
Minchin, and Dr Chalmers Mitchell. The awards were 
made in strict accord with the objects of the committee, 
and were given so as to mark the work of the schools which 
nrr on the right lines Certificates of merit, the highest 
official award of the tommiLtee, fell to the Jot of the Froebe] 
Institute, Strcntham High School, Dulwich High School, 
Queens wood School, Orlestone Board School, and the Train¬ 
ing College for the Deaf, Fitzroy Square 

Not the least important part of the proceedings were the 
conference*!, at which practical teachers not only described 
their methods but also m some cases showed how they 
came to adopt them Speakers were carefully chosen from 
among those who exhibited last year and whoqe work 
was well known to the executive committee, of which 
several members helped to organise the previous effort 

On the morning of Saturday Mr Hedger Wallace, chair¬ 
man of the executive, presided over a meeting at which 
Mr Hadley, of Bedales Sihool, Mr Harry Lowmson, of the 
Ruskin School Home, Miss Si Ilham, of the Froebel Institute, 
and Miss Ethel Webb, of Streatham High School, spoke 
In the afternoon the (hair was taken by Mr Jesse Codings, 
who had sninclhing lo say about the Hill which he has 
before Parliament to promote nature-study in elementary 
schools, more particularly with the view of improving 
our agricultural education 'there is every hope, more¬ 
over, that his meibiire will be passed without opposi¬ 
tion. During ihe afternoon Miss Alderton, of Stretton, Mr 
Thomas, of Orlestone, and Mr Dodgeon, of Burnley, de¬ 
scribed their work In the evening Mr Richard Kearton, 
who has done so much to change the taking of birds* eggs 
for the collection to the taking of them by the camera, 
showed the pi<k of his well-known studies of wild-life, and 
others that had not been seen on a screen before After¬ 
wards, as on the previous evening, Mr Martin Duncan 
proved the great possibilities of the Urban Duncan rmcro- 
b 10scope for recording natural history observations in the 
ordinary way and under the microscope. 

On Monday Mr Oliver G Pike gave an illustrated 
lecture on birds in their homes, and later the Middlesex 
Field Club held a meeting Mr Hedger Wallace pointed 
out the great net ossify for a field club which should deal 
with Middlesex, record the fast disappearing animals and 
plants, and organise a local museum Mr Henry Stevens 
showed h number of remarkable slides of ammnls and plants 
under control, and Mr Wilfred Webb demonstrated, also 
by the nid of the lantern (kindly lent by the Royal Geo- 
giaphiral Societ>), how much nature-study could be done 
In London, proceeding afterwards to touch on the work of 
schools throughout the country. 

On Tuesday evening Mr R B Lodge lectured on some 
suburban birds and beasts, while under the auspices of the 
Sclborne Society Prof Boulger and Mr E A Martin spoke 
on subjects in character with the objects of the exhibition 
Financially, also, the exhibition has been a success 


BOTANY AT THE BRITISH ASSOCIATION 

THE meetings of the botanical section at Southport 
showed no falling off in interest The arrangements 
made by the local authorities were admirable, and Oiefe 
was a good attendance of British and foreign botanist! f 
In his presidential address, Mr A C Seward, F R.S , 
gave an able and comprehensive summary of ihe present 
of our knowledge concerning the composition and 
distribution of the floras of the past, from the earliest 
records in the Devonian and Lower Carboniferous up to 
the dawn of the Cretaceous period 
Tho report of the joint committee of Sections K and L 
on the teaching of botany In schools was read and ells- 
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cussed. A summary of the recommendations will ba found 
I in the report of the education section. In an Interesting 
discussion which followed the reading of the report In 
Section K, several botanists expressed their approval of the 
report, and it was suggested that it would be a good plan 
if the methods recommended could be tried by teachers and 
the results communicated to the committee. 

The morning of September 11 was given up to a series 
of papers and a discussion on the subject of heredity,. Mr 
W. Bateson, F.R.S., in an introductory address on recent 
discoveries in heredity, gave an excellent account of 
Mendel's researches, and pointed out that we have now 
reached a stage at which, by the employment of these 
methods, the solution of problems in heredity becomes 
possible under certain conditions He described many of 
his own experiments, and exhibited specimens of the results 
which he had obtained in the hybridisation of various 
species of plants and animals, all of which give strong 
support to Mendel's laws 

Miss Edith R Saunders followed by an extremely lucid 
account of her recent work on cross-breeding in plants, and 
showed the results of some of her more striking experi¬ 
ments (vide Reports to the Royal Society, 190a). 

Mr C C Hurst read a paper on recent experiments in 
Lh£ hybridisation of orchids, in which he showed by means 
of some beautiful coloured drawings that, so far as the 
intermediate hybrids are concerned, the results are 
apparently consistent with Mendelian principles Dominant 
hybrids are infertile, and in the case of false hybrids further 
research is necessary before any definite conclusions can be 
arrived at 

Ihe morning of September 14 was devoted to a discussion 
on the origin of the Monocotyledons, introduced by Miss 
Ethel Sargant, whose work on this subject is well known 
(vide “ Annals of Botany," 1903). Miss Sargant maintains 
that a careful study of the anatomy of seedlings in various 
families of Monocotyledons and Dicotyledons leads to the 
conclusion that the common stock from which they both 
spring was not only angiospermous in character, but that 
it was more like a Monocotyledon than a Dicotyledon 

Miss E. N. Thomas, who followed with a paper on the 
titrurture of the embryo sac and the phenomena of fertilisa¬ 
tion, pointed out that the results obtained support Miss 
Sargant's view in so far as they indicate the existence of 
a great gulf between Angiosperms and all other groups of 
plants, whilst there is little, if any, distinction in these 
respects between Dicotyledons and Monocotyledons. 

In the subsequent discussion Miss Sargant’s views were 
freely criticised, but all the speakers agreed that this 
valuable contribution to a very difficult question opened up 
a very interesting field of investigation 

Prof. H Marshall Ward, F.R.S , gave an account, illus¬ 
trated by plans and lantern slides, of the new botanical 
laboratories at Cambridge This large block of buildings 
provides ample accommodation for study in all departments 
of botany, and special facilities are afforded for original 
investigation. The university is to be congratulated upon 
so important a development of its botanical school. Prof. 
Lignier presented a paper on the flower of the Gnetaces, In 
which some interesting new facts were brought forward, 
and Dr Lotsy gave an account of his work on partheno¬ 
genesis in Gncium ula 

The semi-popular lecture was given on the afternoon of 
September 14 by Prof J B Farmer, F.R.S., on stimulus 
and mechanism in organisation In a very able address 
the lecturer discussed the various forms of stimuli and the 
nature of the processes Involved, and endeavoured to trace 
a connection between the growth and structural differenti¬ 
ation of an organism and the response to definite stimuli 
acting on special kinds of mechanism. 

On September ta an excursion, under the leadership of 
Mr Lomax, was made to the Clough Foot Colliery, and 
on Tuesday afternoon the vegetation of the sandhills was 
investigated under the leadership of Dr. Otto v, Darbl- 
shlre and Mr. Henry Ball. In a paper which he bad 
previously communicated to- the section u a preliminary 
to this excursion, Dr. Darbishire pointed out that the land 
dunes are encroaching on the grass land, and that, aRhoygh 
they can be fixed by sand-loving plants, it Is only tempor¬ 
arily, and psamma Is commonly planted for this purpose. 
The plant societies In the various regions of thp dunes erg 
well marked, and Include a number of extremely Interesting 
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pUtffta, ope of which, Pyrola rotundifoha, var mantima, 
a found in certain parti in great profusion 

0( the numerous other papers communicated to the 
lection, reference can only be made to some of the more 
Important J ^ 

fungi —Mr. B. T P Barker (Cambridge) gave an 
account of the ascocarp in Ryparbblus The uscogomum 
appears to be uninucleate at first, and immediately after 
contact with the anthendlal branch contains two nuclei, 
either situated closely together or apparently fusing Later 
most of the cells of the system of hypfue, developed from the 
tisrogonium, are uninucleate, but some contain two nuclei, 
which probably fuse and become the single nucleus of a 
young ascus. Associated closely with this single nucleus 
is u structure of variable shape which has almost as strong 
an affinity for stains as the chromatin of the nucleus itself 
It appears to be of the nature of a vacuole and to be in¬ 
timately concerned with the nutrition of the nucleus, whirh 
at this time Is of a remarkably large size The results 
obtained point to a close relationship between the genera 
Kyparobius and Thelcbolus 

Mr. E. S, Salmon communicated the results of culture 
experiments with biologic forms of the Erysiphaces, which 
prove that under certain conditions a 11 biologic form " 
which in nature is restricted to the species of a certain 
genus of host-plants becomes capable of infecting species 
belonging to another genus, and species of plants whirh 
are immune in nature are able tn be infected. The author 
considers that it is possible that in this change of infection- 
powers of biologic forms of parasitic fungi in consequence 
of injury to the host-plant an explanation may be found of 
the sudden appearance of disease on plants hitherto immune 

Prof H Marshall Ward, F R S , in a paper on Lnksson's 
mycoplasm hypothesis, showed by means of a series of 
microphotographs and drawings that this so-called myco¬ 
plasm consists of haustona only, and that there are no 
grounds for believing that Eriksson's views are well 
founded 

Prof. T Johnson communicated a short note on a willow 
canker which has been the cause of considerable damage 
in an osier holt in the west of Ireland 

Physiology —Prof Letts and Mr. J S Totton con¬ 
tributed a valuable paper on the occurrence of Viva laUssima 
and Enteromorpha compressa in sewage effluents, and on 
variations in the composition of thfc tissues of these and 
allied seaweeds. The view expressed by one of the authors 
in conjunction with another chemist, that the growth of 
Uha latissima in quantity in a given locality is a sign of 
sewage pollution, has received remarkable confirmation by 
the occurrence of this seaweed and of Enteromorpha com¬ 
pressa in the Belfast sewage beds The spores probably 
found their way Into the sewage by leakage of sea water 
into the system The percentage of nitrogen was found to 
be higher, especially in Enteromorpha, in the sewage speci¬ 
mens than in those taken from the sea or brackish water. 

Mr. R. H Vapp gave an account of his observations on 
fruit-dispersal in Adenostemma vises sum This plant is a 
composite which Is widely distributed in the warmer regions 
of the globe. The distribution of the fruit is brought about 
by a pappus which consists of stalked glands, composed of 
numerous capitate hairs, which secrete n copious viscid fluid 
The movements of the pappus sets are effected by a group 
of motor cells which forms a pulvmus at the base of the 
stalk of each gland 

Mr. Harold Wager described some experiments on the 
stamlnal hairs of Tradescantia virgmica, from which It 
appears that the protoplasmic movement can continue for 
some days after the hairs are removed from the plant, even 
If they are completely embedded In vaseline The author 
also described a method by which lhe nucleus of the cells 
can be stained by means of the coloured cap contained tn 
the vacuole 

Mr J Parkin gave an account of his work on the 
localisation of antnocyan in foliage leaves In young 
leaves, and in the autumn coloured leaves, the anthocyan is 
usually confined to the mesophytl, in mature leaves mainly 
to the epidermis, except when the colouring matter is only 
produced under exceptional conditions, when it is usually 
foUrid In thq mesopnyll The author concludes that the ' 
preaertce of anthocyan In the mesophytl seems to weaken 
somewhat the view that Its fu'nctibn is to protect the chloro¬ 
phyll by absorbing the destructive solar rays. 

WO. 1775, VOL. 69] 


1 Anatomy and Cytology —Miss Ethel Sargant and Miss 
Aimes Robertson read a paper on some anatomical features 
1 of the scutellum of Zea Mats They find that the epithelium 
1 or the scutellum in contact with the endosperip becomes 
folded into a number of gland-1 ike structures in which 
traces of some kind of secretion are common]} found 
Mr Arthur W Hill (Cambridge), m a paper on the 
histology of the sieve tubes of Angiospenns, showed that 
the sieve plates of the mature sieve tubes are traversed by 
relativity thick slime strings, each being enclosed in a 
callus rod In the radial and tnngential walls the slime 
strings, which are grouped into oval or rounded pitted areas, 
are much smaller than those in the sieve plates, and sume 
three lo six strings are enclosed in a callus rod Connect¬ 
ing threads also occur between the sieve tubes atid com¬ 
panion cells Between the sieve tubes and cambfform cells,, 
and between the latter and the companion cells, the small 
groups of threads are found in small and deep pits 

Mr J Lloyd Williams (Bangor) read a papi r on the 
alternation of generations in the Dirtyotarcac and the 
cytology oT the asexual generation, in which he pointed out 
that the nuclei of the Ictruspore plants have about thirty-two 
chromosomes, and that in thr formation of the tetraspores 
these become reduced to sixteen The sexual plants also 
have the reduced number ihe evidence, therefore, shows- 
that the tetraspore produces a sexual plant, whilst the 
oospore produces the tetraspore generation 

Mr L. A. Boodle (London) lummunu ated a short paper 
on the structure of leaves of brdeken from different habitats 
In a very exposed and sunny situation the leaves are hard 
and short, while in a well sheltered and shaded locality 
they are much larger and soft Long son and short sorl 
arc typical of the first and second situation respectively 
1 he inti rnal structure of the pinnules varies with the 
habitat in a corresponding manner, the presence of a con¬ 
tinuous, or nearly continuous, hypoderm and the large 
amount of the palisndf tissue formed distinguish the leaf 
of the exposed from that of the sheltered plant 

Ecology, Distribution, —In addition to Dr Darbi- 
shtre’s paper on the sandhills of Southport, several other 

R apers of some interest weie read in this section. Miss 
I C Stopes gave an account of the colonisation of a dried 
river-bed The stream became dried up in April, 1901, and 
during the years 1901—1903 observations were made upon 
the plants found growing on the dried up mud In 1903 
these included eleven frequent seim-aqudtirs, of which four 
are lornlly dominant, and thirty-Lwo frequent land plants, 
of wliiLh eight are locally dominant. 

Mr 1 W Wood head (Huddersfield) described his 
methods of mapping the distribution of plants, and the 
anatomical variations produced in the leaves of certain 
plants grown under varying conditions in different plant 
societies He showed clearly by means of photographs 
what striking variations may bo produced in the under¬ 
growth of a wood owing to the n iture of the trees immedi¬ 
ately above it 

Or K F Blackman (Cambridge) gave an excellent 
summary of modern views on the phytogeny of the Algee, 
illustrated by diagrams 

Mr A W Hill (Cambridge) gave an account of his 
recent expedition to Upper Peru, and Mr W Wilson com¬ 
municated a list of some of the plants growing on the 
serpentine rocks of the north-past of Scotland. 

fossil Plants —-There were only two papers of any im¬ 
portance m this section Mr E A Newell Arber (Cam¬ 
bridge) communicated some interesting observations on 
homanmiorphy among fossil plants Among recent plants 
species of different descent may possess many closely 
identical characters as the result of adaptation to particular 
conditions of the environment* There is some reason to 
be[iei|B''thdt similar cases may be found among fossil plants, 
and tile author finds some ten genera and species ih which 
this phenomenon occurs 

Mr Seward comfnunicated a paper bv Dr D H Scott, 
F R Ss , and Prof F W Oliver on the seed of I.ygino- 
,dendron, Which was illustrated by some beautiful lantern 
slides 

Economic Botany —Mr E T Scammell read a paper on 
the forest resources of Australia available for British conn 
fierce. The forest areas of Australia comprlpe 107,037,000 
(acres of marketable timber, or nearly half thft areas of the 
forest lands of "Europe, excluding Russia. The timbers are 
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of many varieties, and some of them are of high commercial 
value The chief of these are the eucalypts, of which there 
are more than 150 species Besides the eucalypts there are 
many kinds of casuannns (the Australian oak), some 
conifers (tWe More ton Hay pine, the cypress pine, the brown 
pine, or colonial deal, and others), many acacias (the 
Australian wattle), Hanksids, and numerous other varieties 
Ihe range of Australian wood at present available for 
British commerce is Limited Western Australia and Tas¬ 
mania are the only States that have seriously dealt wilh 
the question of exporting Limber or of using their forest 
resources as a valuable comnierual asset. 

Mr, W Powell described a process fur seasoning and pre¬ 
serving timber which appears to be at onre simple and 
efTeitive The timber is treated with a dilute solution of 
sugar, in which it is boiled until Lhe air in the interstices 
has been got rid of The timber is then cooled and dried 
at a fairly high temperature Timber treated in this way 
is much improved, the soft woods especially, both in hard¬ 
ness and toughness 


EDUCATION AT THE BRITISH 
ASSOCIATION 

HE educational science section has become the debating 
ground where educational principles can be discussed 
without reference to minor administrative details and class 
distinctions Increased efficiency is the leading idea, and 
it is promoted by the expression of authoritative opinion 
from a platform of the British Association Al lent ion is 
there directed to matters requiring consideration by authori¬ 
ties responsible for educational work, and the directions in 
which progress lan be most usefully made are afterwards 
indicated in reports presented by committees The work 
of the section is thus both critical and constructive, and its 
sphere of influence increases in extent every year 

After tho president’s address on the morning of September 
io, a discussion on sihnol cummin was carried on through¬ 
out that day and thu next 1 he material for discussion 
consisted of eight papers rririved from leading repre- 
iwntjtives of various brum he* of educational work in re¬ 
sponse to an invitation issued by the committee of the 
srciion 'Lhe papers were printed in full in tho September 
number of the 5 r/ioo 2 I Vo rid, and the authors arc Prof J 
Adams, Prof H E Armstrong, F R S , Miss S A 
Burstall, Mr G F Darnell, Mr W C Fletcher, Mr T E 
Page, Mr J I. Pa ton, and Prof Michael E Sadler The 
three mam divisions of the subject were —(1) General 
prim lples upon which a school curriculum should be con¬ 
structed , (a) the education of girls, (3) commercial educa¬ 
tion l'u concentrate attention upon specific points, several 
propositions were formulated, and the authors of the papers 
were asked to speak to them instead or reading the papers 
The propositions which were laid before the meeting during 
the discussion, and received general assent, were as 
follows 

(1) It is desirable that specialisation should be deferred 
to as late a period as possible in tho school career, and that 
the early curriculum should be so arranged as to lay a good 
foundation in English subjecLs, with, say, drawing and 
elementary si irm c 

(a) It is to be regretted that the influence of public school 
entrante and scholarship examinations encourages the pre¬ 
mature devotion of too much time to classics, it would be 
desirable that the study of LHtm should not be taken before, 
say, twelve years of age, and that the language teaching 
up to that time should Lie confined to Lhe mother tongue 
and one modern language 

(3) That a large measure of practical instruction should be 

included in lhe school course, and ihxt both literary and 
piarhcal instruction should be given throughout and made 
murdependent 4 

(4) It is desirable that in organising th£ curriculum there 
should be some differentiation, especially u* science, between 
courses of study for boys and those for girls, more par¬ 
ticularly between twelve and sixteen years 0/ age 

(5) That for all girls literary instruction is of the highest 
importance, at some period of their srhool life practical 
urttruagon In the domestic, arts should be provided, based 
on fffooor related with elementary science teaching 

W thi view of obviating over-pressure, injury to 
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health and superficiality, girls who intend to proceed, to 
college, or enter a literary profession, should in general 
remain at school until eighteen years gf age 

(7) It is desirable that county and borough councils and 
other authorities offering scholarships for girls to enable 
them to proceed to college should not expect them to take 
up their scholarships before they reach the age of eighteen 
It is impossible to describe in a few words the many im¬ 
portant opinions expressed in the papers and during the 
discussion, but there was general agreement that the de¬ 
velopment of intelligence and self-reliance is of prime Im¬ 
portance 'lhe discipline of scientific studies was generally 
recognised, and also the necessity of making courses of 
instruction more practical than hitherto, that is to say, 
pupils should be active rather than passive in their attitude 
towards knowledge 

This is the touchstone which will test the quality of all 
educational work, whether in the humanities or in science, 
but as science deals with things more than words, it has 
special claims for recognition in the school curriculum. Mr. 
Balfour a short time ago, in referring to the relative advan¬ 
tages of classics and science as school subjects, expressed 
himself as doubtful whether scientific studies could supersede 
with advantage the traditional course of classics in school s_ 
In connection with his remarks, it is of interest to refer to 
the following statement made by Mr A C. Benson in the 
School World for October in continuation of the discussion 
on curriculum —" I have taught classics at Eton for nearly 
twenty years to bovs of every degree of capnuty I have 
found that ns a basis for teaching able boys they are excel¬ 
lent But the effect of the present crowded curriculum, 
with classics as the basis, upon boys of ordinary or limited 
capacity is so absolutely negative, from the educational 
point uf view, that I should hold that it would justify almost 
any experiment being trird " 

Here we have an acknowledgment by a teacher of ex¬ 
ceptional experience and ability of the failure of classical 
instruction so far as the average boy is concerned This 
in itself is sufficient to justify the plea of the reformer for 
a readjustment of school studies on a broader basis than 
that at present adopted In the discussion on curriculum, 
Mr T E Page, u representative of literary culture, asked 
what brdnch of natural knowledge men of science wished 
to be taught in schools, and urged that there was a diversity 
of opinion upon this matter The answer is, of courBe, 
that the subject is not so important as the method. It 
matters little whether botany, physics, chemistry, or any 
other science subject is used as the basis of Instruction pro¬ 
vided that they are studied practically under encouraging 
conditions and in the spirit of scientific inquiry What 
men of science urge is that scientific studies are capable of 
funning habits of mind—resourcefulness, perspicacity, 
enterprise and initiative—in a way which the traditional 
t curses and methods have nut accomplished in the past 
A general view of the work done by the late Dr Glad¬ 
stone in ronnci tiun with Lhe leaching of science in elemen¬ 
tal sihnols is contained in the final report of lhe committee 
on that subject The committee was first appointed In 
1H7H, with Mr Mundella as chairman and Dr Gladstone 
ns secretary, and since 1883 has been annually reappointed 
to continue inquiries on the subject then instituted. The 
chief work of the committee has been to watch and rsgord 
the proportion of children examined in science subje c ts«in 
elementary schools There has, of course, been a deckled 
increase m numbers, but when the character of the work 
which has been done Is considered, the committee now re¬ 
ports that the progress made is undoubtedly unsatisfactory 
It is beyond question that srirnce has in no way taken Its 
proper place in our system of elementary education Here 
and there work of the very greatest value has been done, 
but such cases are all too rare 
The report concludes wHth the remark that, in view of 
the national importance of developing the scientific spirit 
,in elementary schools, it is not too much to say that [t is 
now the duty of the Association to Intervene with con- ‘ 
xtruUive proposals which will promote such an object 1 
Judging from the great success which has attended the ■ 
labours of the committee on the teaching of chemistry In 
schools and the recent discussion on the teaching of mathe- 1 
matics, there ran be little doubt that a general inquiry might 
How be undertaken with great advantage, ana that pro¬ 
posals might be made which would be of the sreateet Value < 
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in guiding educational authorities generally. A special 
committee has therefore been appointed to report upon the 
courses of experimental, observational and practical studies 
most suitable for elementary schools, and generally as to 
the steps which it is desirable to take to secure proper 
attention to and encouragement of such studies All who 
have paid attention to the subject will probably agree that 
some organised effort should now be made to extend the 
teaching of scientific method 

The dangers of ill-considered schemes of science study 
were referred to by Prof. H. E Armstrong in presenting 
the report of the committee on the teaching of science in 
elementary schools, and were emphasised by Prof. Marshall 
Ward In the subsequent discussion The committee points 
out that education authorities, realising the value of nature- 
study as a means of training and a matter of interest, will 
force instruction In this subject in schools in which the 
teachers are quite unable to handle it effectively by reason 
of their want of scientific training and knowledge It 
cannot be too strongly impressed upon the lay mind that 
unless nature-study is taken up as a subject by which the 
■pint of scientific inquiry is created and fostered, men of 
science have no sympathy with its introduction into schools 
The report on the teaching of botany in schools should 
do something to direct the nature-stuay movement along 
scientific lines. There is a tendency to consider that the 
demands of the advocates of nature-study in schools are 
met by supplying reading-books in which a variety of facts 
in natural history are described, and are atccptid by the 
pupils on the ipse dixit of the author or the teacher who 
dispenses them IF that is to be the result of the move¬ 
ment, It would be just as well to read fairy tales or fiction, 
so far as the development of mental faculties is concerned 
To be of any value as a training in scientific method, nature- 
study must not only create interest, but must also demand 
active work for a definite purpose from the pupils. 'I he 
difficulties in the way of doing this under the present con¬ 
ditions of teaching in schools are very great, but unless 
this fundamental principle of scientific instruction is acted 
upon, nature-study will prove a snare and a delusion 

On the importance of studying plants alive and experi¬ 
mentally, the botany report expresses decided opinion It 
is pointed out that scientific curiosity is better occupied 
in discovering how plants get their food, respond to stimuli, 
adapt their structures to new circumstances, contend with 
their rivals or enemies, and propagate their race than in 
learning Latin names for the shapes of their leaves or 
classifying species Individual practical work is, in fact, 
the only way to gain useful scientific experience, for know¬ 
ledge accumulated by a mere act of memory is feebly 
grasped and soon forgotten. Throughout all stages of in¬ 
struction, observation and experiment in the laboratory and 
out of doors must be the method of study Among the 
conditions of profitable object-lessons for children, the com¬ 
mittee notes the following .—(1) Every pupil should have 
nn object to himself, or at least be able to examine the 
object as long and as closely as he pleases A drawing is 
not to be allowed to rank as an object, (a) Living and 
growing plants should be frequently observed. (3) The 
living plant should not only be studied in flower, but when¬ 
ever the change of season brings on a new phase of growth 
Fruits, buds, and seedlings are as important as flowers 
(4) Experiment can hardly come in too early, and there is 
nothing elae quite so stimulating. Even young children 
can appreciate the Interest of a simple experiment, and they 
may be allowed to take part in it before they are able to 
conduct It themselves. 

Where botany can be seriously studied, plant-physiology 
is recommended as the basis of work, on the ground of its 

K reat practical importance and*bf its special value as discip- 
ne when studied systematically. The seedlings of common 
garden plants are recommended as providing the best 
material for early lessons. 

A course of lessons on seedlings can be so arranged as to 
lead the beginner to consider attentively the nutrition of a 
green plant, the adaptation of the plant to external circum¬ 
stances, and the development of new parts. The course 
should bring In drawing to scale, the graphical represent* 
ation of experimental results, the care of garden beds, the 
care of water cultures, and many other practical arts* It 
ought also to encourage the habit of close observation, the 
habit of methodically comparing structures which in 
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different plants answer the same purpose, the love of ex¬ 
periment, and the unwillingness (so characteristic of the 
auentific mind) to accept nny conclusion except as the re¬ 
sult of an independent and careful judgment . 

How school gardens can be made of value in connection 
with the teaching of botany is describe d in one sntion of 
the committee's report by Miss L J. Clurkc, whose 
work at the James Allen's Girls 1 School, Dulwich, has 
shown that botany can be mado a practicable as well as 
practical school subject Other sections of Lhe report ire 
devoted to school excursions, collecting -which is con¬ 
demned when earned on fur selfibh ends and without any 
scientific purpose—initialise of tho teat-hur, and the sim¬ 
plicity of appliances required for teaching purposes 

An interim report was presented by lhe committee on the 
influence of examinations on school curricula and of schools 
on umvcrsny requirements, 'iho reporL was drawn up by 
the chairman, Prof H E. Armstrong, and consisted of 
expressions of opinion received from heads of schi ids, uni¬ 
versity tutors, &.c , upon subjects to which ttnir tcntian 
was invited While pointing out the many evils which 
attend examinations, tho majority of the persons who 
favoured the committee with replies took the view that in 
some form they are necessary It is generally recognised 
that there has been a marked tendency to develop and im¬ 
prove examinations of late years Among other results of 
the inquiry the following are noteworthy —iho effect of 
specific examinations, both as affecting general training 
and ns encouraging undue specialisation, either on the 
humanistic or on the scientific side, was considered to be 
bad in most cases Opinion was practically unanimous as 
to the need of unifying examinations with the object in 
view, among others, (hat certain examinations may serve a 
common purpose, c g as qualif>ing examinations for 
entrance upon n course of professional study 

The need of preventing examinations from becoming 
stereotyped and behind the Limes, and thus discouraging 
the development of new or improved methods, was another 
subject submitted for opinions, and (he icplies expressed the 
general desire that examiners should confer with teachers 
in nomo organised way 

With regard to the possibility of arranging outside ex¬ 
aminations so as to test what has really been taught In the 
school, leaving the teachers a freer hand than In the past 
and arranging for their cooperation on the examining board, 
m the setting of the questions, and in considering the 
answers, there appeared to be a strange disinclination to 
Insist that the teacher should be trusted 
The extent to which certain subjects are to be regarded 
as necessary and others ns optional evoked diverse ex- 
rpssions of opinion, and the general conclusion seemed tf> 
p that entrance examination9 at Oxford and Cambridge 
do not tend to promote a goad all-round education 

The report of the committre on the conditions of health 
essential to the carrying on of the work of nisi ruction in 
schools consists almost entirely of two reports of subcom¬ 
mittees on (1) the essentials of school buildings, (a) eyesight 
m school children The report of the subcommittee on the 
former subject forms a condensed rhumt of scientific prin¬ 
ciples of school construction of a very practical charactei 
It may be regarded ns a contribution toward the rcilisalinn 
of the proposal that a short practical treatise should be 
drawn up by the committee Its conclusions are of a 
general character, and are applicable to all classes of school 
buildings The subcommittee on eyesight in SLhool children 
haa dealt with and reported on fal the causes of defe< rive 
eyesight in school children, and ( b ) the conditions requisite 
for preserving eyesight from injury in school life Besides 
dealing with general pnnuplcs involved, it mnkis some 
practical recommendations of nuu h importance One of 
these Is that it should be required that school books should 
be “ passed ” in respect to their typographic standard and 
quality by some recognised hygienic authority before being 
adopted In schools. The necessity for a very ronsiderablo 
eye-working dlsthnce in all the exert tses and Instruction 
imposed upon young children is a condition which lies at 
the root 01 school hygiene 

There was a useful discussion on the teaching of geo¬ 
graphy at a joint meeting with the geographical section, 
but as a short account of this has already appeared in the 
report of the proceedings of that section, ao further refers 
ence need be made to It here RAG. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —Mr T II Havelock, Smith's prizeman 
and Isaac newton studenL in astronomy and astronomical 
physics, 1902, was on November a elected to a fellowship 
at St. John's College 

Mr/J M Dodds, Peterhouse, has been appointed chair¬ 
man of the examiners for the mathematical tripos 

'lho university contribution from the incomes of the 
colleges has been fi\id for the year at 12 A per cent. This 
will yield the sum of 28,07(11 to the common university 
fund 

The rouncil of the Senate has proposed thnt a syndicate 
be appointed to consider whether it is expedient to make 
any changes in the present system of studies, teaching, and 

I xammations of the university It has been urged, it is 
said by His Grare the Chancellor, that some changes are 
desirable, espei tally as regards modifications of the require¬ 
ments concerning the ilassu.il languages, and enlargement 
of the range of modern ‘.ubjects The reorganisation of 
seiundary education throughout the country, and recent de¬ 
velopments in other universities, have made the inquiry 
more than ever desirablr 

In small sihouls wilh limited accommodation, where In¬ 
struction is given in both chemistry and physics, it is almost 
impossible to have separate laboratories for practical in¬ 
struction in these subjects Messrs F E Becker and Co., 
of Hatton Wall, London, are manufacturing a combined 
bench for chemical and physical experimental work whirh 
succeeds in overcoming this difficulty When the benches 
are required for a chemistry class there are shelves for 
bottles of reagents on much the same plan as in ordinary 
chemical laboratories, but when the benches are to be used 
for prailiial physics, the shelves and reagents can be safely 
lowered bodily until they are below the surface of the 
bench The lowering is effected by weights, heavier than 
the shelves and Ihnr contents, attached to sash cords 
running over jiulleys This plan is a decided improvement 
upon the attempt to make the reagent shelves of such a 
pattern that they may be lifted when the benches are re¬ 
quired by students of physics 

A course of eight lectures on the fossil reptiles of South 
Africa was commenced by Prof, if G Seeley, F R S , at 
King’s College, Strand, on Tuesday, and will be delivered 
on alternate Tuesdays until February 23, 1904. The 

lectures are addressed to advanced students of the University 
of London and others interested in zoology and paleonto¬ 
logy, and to persons specially interested in the South 
AfriLan colonies Ihere Is no fee for the course; cards of 
Admission may be obtained on application to the academic 
registrar of the university. Other courses of special lectures 
in advdmed zoology have been arranged, including the 
following, to be delivered next year —-Prof E A Minchin, 

II Sporozoti ", Dr P. Chalmers Mitchell, "The Structure 
and Classification of Birds ", Dr C. W Andrews, "The 
fossil Vertebrates of Egypt and their Relations with those 
of other Regions", Prof H G. Seeley, FRS, "The 
Forms of the Skull in the Extinct Reptllia ” and " The 
Limbs and An lies which Support them in some Extinct 
Vertebrata " 

The Chester Society of Natural Science, * Literature and 
Art, which now numbers more than a thousand members, 
held its thirty-second annual conversazione on October 22, 
when the Kingsley memorial prizes for nature-study offered 
for competition by the Chester Society were presented by 
the Duchess of Westminster These prizes, of the value 
of a guinea each, are offered to fcnys and girls residing in 
'Cheshire and North Wales, and this year the subjects 
selected for the competition were —the life-history and 
habits of the common house sparrow; the collection of 
dried and mounted specimens of British grasses, the 
physical geography and natural features of the district in 
which the competitor resides, and a descriptive list of 
insects which are injurious to plants in the district in 
which the competitor resides So far as practicable, the 
lut of fnsects was to be accompanied by actual specimens of 
the insects tabulated This plan, which the Chester Society 
of Natural Sdeffice has found successful In developing an 
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interest in nature-study In the schools of Cheshire arid 
North Wales, might with advantage be adopted by Held 
clubs and natural history Sotietier in other parts of the 
country ^ 

At Liverpool on October 31 Lord Londonderry opened s 
new wing erected'in connection with Edge Hill Training 
College at a cost of li.Hool Lord Londonderry, In the 
course of his address, said the universities were under¬ 
taking new and remarkable phases of work. Liverpool, 
Manchester, and Birmingham, which twenty years ago 
could not stand alone, were now eager for independence, 
and were anxious to discharge in their own way the duties 
of higher education To be successful we must have an 
education system second to none We had a considerable 
amount of leeway to make up, because we had not at the 
present tune the advantages which were enjoyed by other 
countries in regard to this question He wished It were 
possible that they could at once take the steps necessary to 
compote successfully and in friendly rivalry with other 
countries, but he trusted the day was not far distant when 
that might be done It was the work of colleges which 
might induce the country at some future date to devote a 
sum of money annually to assist picked men and women 
engaged in research studies thoroughly to complete their 
education He must not, however, be understood to be 
making any pledge that he had any such prospect In view 

The classes at the Northern Polytechnic have for the last 
few years been greatly crowded, especially in physics, 
chemistry, and some of the trade subjects. To provide the 
necessary accommodation a large new wing has been con¬ 
structed, lo which the physics department has been trans¬ 
ferred This is now provided, amongst others, with three 
large laboratories, two of them 50 feet by 30 feet, and a 
lecture room that will scat about 100. On the top floor, 
in addition to the accommodation for chemistry already 
existing, are now added a large elementary laboratory, a 
laboratory specially htted for honours students and research 
work, as well as a balance, a lecture room, and a fire-proof 
room The new wing also contains a drawing office 
511 feet by 30 feet, and four trade shops, for plasterers, 
masons, bricklayers, and painters respectively. The cost 
of this win^, with its equipment, has amounted to about 
16,000/ Inc chemical laboratories, drawing office, and 
several trade shops are lighted by 11 Inverted arcs," that is, 
by the light reflected from the ceiling only, upon which the 
arc lamps are caused to shine. The result is a light so 
diffused as to be almost shadowless, and therefore an ex¬ 
ceedingly pleasant light for mechanical drawing and such 
things as masonry, In which there may be a lot of under¬ 
cut work, which an ordinary light would make difficult 
This wing was formally opened on Wednesday, October 28, 

, by Lord Londonderry Sir Arthur Rdcker, Mr Sydney 
Webb, and Sir Joseph Savory were among the speakers 

Tiir second article by a special 7 im«j correspondent on 
the work of the Mosely Educational Commission, published 
in the issue Tor October 28, contains several useful and 
suggestive expressions of opinion as to certain of the causes 
for the greater educational enthusiasm in the United States 
as compared with that In this country The article states 
that " in England every penny spent on eddfcatlon Is too 
oftpn grudged, in America there is no publB expenditure 
that seems to meet with more universal approval." 
Perhaps, the article continues, It is this belief In education for 
its own sake that has saved America from the whole system 
of examinations, scholarships, and prizes, under which 
English education groans In our elementary schools the 
examination fiend has been partly exorcised, with the result 
that at this moment elementary education in England Is in 
a healthier and freer condition than that of the secondary 
schools and universities. There, where education ought 
above all to be free to develop itself in the best methods 
and *from thf highest motives, the case is notoriously the 
reverse From the rime he enters a preparatory school until 
he leaves £he university, an English boy imbibes the idea 
that the principal object of study is to pass examinations. 
Teachers must repress Individuality of treatment, ond with 
one eye on the nearest impending examination must think 
less of educating their puplti than of cramming them. 
Secondary schoolmasters dare not travel outside the require- 
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mentp of university scholarship" examinations, while pre¬ 
paratory schoolmasters must adapt their teaching to the 
cwqpetitlon for entrance scholarships at the secondary 
schools. Our whole system of higher education has got 
into a vicious groove of incessant competition If the Com¬ 
mission succeeds In its mission, which is to stir up English¬ 
men to greater educational endeavouf) It will have performed 
a great national service. 

Lkturing on 11 The Work and Aims of the London 
University M on Monday evening at the London Institution, 
Sir Arthur Rttcker remarked that a modern university had 
to concern itself with teaching, with research, and with 
technology. The London University was bound by its 
statutes to organise, Improve, and extend higher education 
within a radius of thirty miles of the university buildings, 
but It started on this great task very sparsely equipped with 
funds. The Government gave a dignified centre in the 
Imperial Institute buildings and 8000/. a year, which was 
calculated to supply the actual needs of the university for 
the central staff and for carrying on the examinations, 
leaving the sum of 1500! yearly with which to improve, 
organise, and extend higher education in London and thirty 
miles around However, the Londop County Council put 
aside an annual grant of 10,000/, for the university, and 
that had enabled it to start from the first as a teaching 
university. It was essential, in carrying on the work, that 
the efforts of tlje university should at particular times be 
concentrated oitf; particular objects, and at present three 
schemes had m proposed. The first of these was the 
incorporation a University College, which has offered to 
place Its whole property at the disposal of the university and 
under its control. In order to i^irry out this scheme 
200,000! was needed to make the college ready for incorpor¬ 
ation The Drapers 1 Company had given 30,000/ for this 
object, and altogether about 100,000/ had been raised 
But the scheme was delayed for the want of another like 
amount The second scheme was connected with the great 
medical schools of London They were at present hampered 
by the necessity of providing education in subjects such as 
physics and chemistry, which could be equally well taught 
at a distance from a hospital, and they wera, anxious that 
the university should undertake the whole of that work 
This proposal would coordinate teaching in London, and a 
beginning could be made If 100,000/. were provided The 
third scheme was that of a new college of technology pro¬ 
posed by Lord Rosebery, Large sums had been promised 
by private dono£ for this purpose, and the County Council 
had promised pfooo1 a year as an endowment if certain 
reasonable conditions were fulfilled It was understood 
that about 100,000/ more was needed to carry out this plan 
also Upon the carrying out of these schemes depended, 
among other things, whether the university was to tfe in 
reality a great teaching body or not 


. SOCIETIES AND ACADEMIES. 

London 

Physical Society, October 23 —Dr R. T Glazebrook, 
F R.S., president, in the chair.—The bending of magneto¬ 
meter deflection-bars, by Dr. C. Ohret. A theoretical 
Paper contributed to the Society by the present author m 
May, 1901, proved, amongst other results, that the bending 
of the deflection-bar of an ordinary magnetometer, under 
the combined weight of (he bar and Its load, must increase 
the distance between the deflecting and deflected magneti, 
during a determination of horizontal force, to an extent 
which is not negligible This conclusion hoe been borne 
out by direct observations made at the National Physical 
Laboratory on a number of magnetometer-bars, Including 
specimens from the leading makers. The mean results 
rime obtained are recorded Tn the present paper. In many 
magnetometers the increase In distance due to the bendlh 
is roughly proportional to the distance itself. In the cbl_ 
of bare by the Cambridge Instrument Company, the bend¬ 
ing Increased the distance* by almost exactly 1 part In 
10,000 at all distances It is hoped that >the method em¬ 
ployed wHI prove useful to magnetic observers uriio have 
not ready access to a physical laboratory.—On the mag- 
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netism of basalt and the magnetic behaviour of basaltic 
bars when heated in air, by Dr G E. Allan. Bars cut 
from basalt obtained from Rowley Regis and from Linz, 
Germany, were tested by means of a magnetometg; method 
to determine their magnetic properties at temperatures 
from 15° to Boo 0 C. Hysteresis curves are given, and the 
temperature-permeability curves s h ow that whilst ihe 
English basalt has, in general, a maximum permeability 
near joo° C , followed by a minimum about 550° C., the 
temperature of maximum permeability in the case of the 
German basalt lay m the neighbourhood of 50° C , there 
being a subsequent gradual loss of strength with rise of 
temperature Sections of healed and unheated rocks are 
given, showing evidence of chemical change in -some of the 
rock constituents, and a table of values of susceptibility of 
the specimens is appended. 

Royal Microscopical Society, October 21 —Dr Hy. 
Woodward, FRS, president, in the (hair—Mr J. Vv 
Gordon exhibited some photomicrographs of Pleurongmu 
angulatum, taken with a i/i4(h inch oil immersion objec¬ 
tive, the magnified image bring received on an oscillation 
screen, the image so obtained was further magnified 150 
times by a second microscope placed above the first, the 
arrangement being similar to that exhibited and described 
by Mr Gordon when he read his paper on the Helmholtz 
theory of the microscope The photograph was then en¬ 
larged by the usual process. The source of illumination 
was a pin-hole lighted by a Welsbach burner, but Mr 
Gordon thought it would be better to use a lime-light for 
the purpose, as the threads of the mantle produced a some¬ 
what striped effect, whuh rather impaired the appearance 
of the photograph —Mr. C. D. Goar exhibited on the 
screen by means of the epidiascope a large number of draw¬ 
ings of British water mites, one or more species of each 
genus being included in the senes He gave a brief ex¬ 
planation of the special characters of each species shown 
—A paper by Mr F W. Mlllott, being part xv of his re¬ 
port on the Forammifera of the Malay Archipelago, was 
taken as read. 

Challenger Society, October 28 —Sir John Murray, 
FRS, in the chair —Dr R N Wolfmdm read a paper 
on the distribution of the Copcpoda as illustrated by his 
cruises from Valentia to the Faroe Bonks and in the ‘‘cold 
area " of the Freroe Channel Two species proved to be 
purely epiplanktonic, both in the warm and cold areas, 
twelve were eurythermic and eurybathic, ranging from the 
surface to 700 fathoms in both areas Forty-seven out of 
sixty-four In the warm Atlantic, and twenty-three out of 
fosty-seven species in the cold area, were meaoplanktomc, 
and not met with in the adult condition at less than 200 
fathoms, although some few were epiplanktonic when 
young. No less than thirteen species were captured at 
, 1000 fathoms Ihere is evidence that certain forms are 
confined to the bottom, and form part of a true hypo- 
I plankton (in the sense In which that word was originally 
I introduced); mesoplanktonlc forms are found among these 
I latter—Dr E J Alim contributed notes on the changes 
observed in the water temperatures and plankton south - 
| west of the Eddystone —Mr. L. A Borradalls exhibited 
and made remarks on symbiotic crabs from the Maidive 
Islands —Mr. Bidder showed and explained a new meter 
for bottom currents. 

Paris 

Academy of Sciences, October 27.—M Albert Gaudry 
in the chair —On the scintillating phosphorescence pre¬ 
sented by certain substances under the action of the radium 
rays, by M Henri Bwsusrsl. By working with the 
radium emanation In a strong magnetic field it was clearly 
proved that it Is the ■ rays *hi<-h cause the scintillation, 
this result being in agreement with the suggestion of Sir 
W Crookes the phosphorescence excited by the 0 rayi, 
when It is appreciable, masks the effect of the a rays. The 
double sulphate of uranium and potassium Is rendered 
phosphorescent by the 0 rays, the platinocyanide of barium 
by both a and 0 rays, whilst hexagonal blende and diamond 
are especially affected by the a rays, the phenomenon being 
very brilliant with the diamond The facts observed are 
all in accordance with the hypothesis that the scintillation 
Is due to cleavages Irregularly provoked on (he crystalline 
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srrrtn by>th6 prolonged action of the a rays—Observation 
of the eclipse of the sun of September ao, made at the 
island of Reunion, by MM Edmond Iordan and 
A tarCMilt.—Observations of Mars made with the large 
telescope of the Observatory of Meuden, by M. G. 
Mllloohnu. The appearance of the markings on the planet 
when viewed through the latge Instrument differs in some 
respects fr6m the previous observations made with smaller 
telescopes Four drawings accompany the paper, showing 
the appearance on different dates--On the groups of trans¬ 
formations of linear equations of finite differences, by M 
Alf Ouldborg.—On the practical solution of equations, by 
M Rabut.—The experimental determination of the momen¬ 
tary pressure resulting from shock, by M Rlnftimaan. 
'1 he results obtained can be expressed by the formula 
Cs=frPv, in which C is tho momentary pressure, P the 
weight of the falling body, v its velocity, and fc an experi¬ 
mental coefficient, 13 55 —On a capillar neter, by MM. E 
Tattklly and A Chnmbarlmnd. The Instrument consists 
of a biconcave cylindrical lens, on the plane edges of which 
two plane parallel plntes are clamped, the difference in the 
heights of the meniscus on either side being measured — 
The change of electrical resistance of selenium under the 
influence of certain substances, by M A -B Griffith*.— 
On the fusibility of mixtures of sulphur and bismuth, by 
M. H POInbon. The fusibility curve is represented by 
three straight lines, with two points of inflection, one at 
435° C and the other at 6N5 0 C., the latter corresponding 
to the sulphide BiS —The action of boric arid upon iodide^; 
its use in the separation of iodine from iodides in the 
presence of bromides 'and chlorides, by MM H BsublgRy 
nnd P Rival*. Iodine can be Separated from a mixture 
of haloid salts by distilling with bone acid and manganese 
peroxide in a current of air—On the composition of the 
prehistoric bronzes of Charente, by M Ohstnsau^The 
calculation of the heat of combustion of organic ncidB, their 
anhydrides and esters, by M. P L*moult. By assuming 
certain thermo] values for the (CO OH), (0 = 0 ). 
(CO O CO), and (CO O C) groups, a general formula is 
given for .the heat of rombustion of the above named sub¬ 
stances On ^50 cases examined, in la per cent, the 
approximation is Within 1 per cent , In 20 per cent between 
1 and o S p<*r cent , and in 6& pe^; cent within o 5 per cent 
u 1# e *P ennipntd I values —Researches on isoglucosamme, 
by M L Msqushns, Isoglucosamme Is reduced by 
riodiuni amalgam to two alrreoisomeric bases, one being 
n-glucamine, the other d-fhannaminc Isoglucosamme 
thus furnishes a new means oT passing from the mannitr 
to the sorbite series —The action of chlorine on barium 
nretate, by M Albert Ctolaort. A chloroacetate is formed 
of the composition [BaCl (C a H J 0 I )+H (C,H OJ] —Solid 
jzo-rolourmg matters derived from a-amino^nthraqumone, 
k j Ch . ar * es l-RMth.—Study of some ancient samples of 
bread An examination of bread Trom Pompeii, Aosta, 
-gjptian tombs, and the lake dwellings of Ncuchatel, bv 
Puhi tp £ ton[c "tmtturf of rh? island.of 
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THE SCIENTIFIC WORK pT THE IMPERIAL 
INSTITUTE. 

Imperial Institute • Technical Reports and Scientific 
Papers . Edited by Wyndham R. Duns tan, M.A , 
F.R.S., with a preface by the late Sir Frederick 
Abel, Bart., G C.V 0 ,KCB., F.R.S Pp, xlvii + 
613. (London : Imperial Institute, 1903 ) 

F the several purposes which the Imperial Insti¬ 
tute was designed to serve, there is probably 
none which has been less regarded by the general 
public than that of scientific and technical research. 
Such work, however, 4 was definitely one of the objects 
the advisory committee had in view when considering 
the proposed building some seventeen years ago, for, 
as the late Sir Frederick Abefchdfa recorded, this com¬ 
mittee was of opinion that thertnatitute would n afford 
accommodation for coftiparin^ and examining samples 
by the resources of modern science. 11 In the further¬ 
ance of this design there has been gradually evolved 
an experimental branch, which eventually became 
known as the 11 Scientific and Technical Department ” 
of the Institute. At the present time the staff includes 
ten assistants under the direction of Prof. Dunstan, 
and the chemical laboratories entirely occupy the upper 
floor of one wing of the Institute buildings, whilst the 
help of outside specialists, manufacturers, and com¬ 
mercial experts is invoked as occasion requires. 

How this department struggled into existence is 
described by Sir Frederick in the preface to the volume 
under notice. It is rather pathetic reading sometimes. 
There was a difficulty in making any start at all, and 
to satisfy the 11 eternal want of pence " afterwards 
was a harder task still. Hat in hand the committee 
had to go, begging for money hjprp and for professional 
help there, first geLting, for example, 11 rupees to the 
value of 64!. 8s. 2d " from the Indian Government; 
then a grant of 300/. from the Commissioners of the 
1851 Exhibition; next, 11 small gifts of money, and of 
some indispensable instruments ” from such well- 
wishers as Sir Lowthian Bell and Dr. Mond; then a 
donation of loooh from the Goldsmiths' Company; 
and so on How often, in those days, must the 
organisers have sighed for a sympathetic millionaire! 
Still —solvitur laborando —the thing was eventually 
done, and in 1896 the department, now on something 
like a stable footing, 'was taken in charge by Prof. 
Dunstan as director. 

For the subsequent maintenance of the laboratories 
thanks are largely due to the Commissioners of the 
Exhibition of 1S51. Acting with a wise liberality, the 
Commissioners in 1896 made the depar^nenti a grant 
of 1000/. per annum {or a term of years, and td this 
was added a second grant of a like amdunt two years 
later. In view of the work accomplished,* this contra 
bution of 2000Z. per anhurn^ has been continued^ and is 
■till enjoyed by the flffiartiftent. , 

One question, however, may naturally be asked, in 
connection with this trfatter. ShoyU^not the Govern¬ 
ment, now that it lids taken the Institute under its 
wing, be Induced to ffj^e the scientific department* on 
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a permanent footing—or at least to become wholly 
responsible for its support? There appears to be no 
reason why the Commissioners of the 1851 Exhibition 
should still assist in carrying on the wbrk. j 

What has been accomplished by the scientific staff 
since 1896 is mainly set forth in the present volume. 
Part i. comprises a large number of technical reports 
upon various industrial products sent from India and 
the Colonies, with the view of ascertaining their com¬ 
mercial value and whether there was likely to be any 
market for them in this country or elsewhere. Minerals 
of several kinds (including coal, day, iron-ores, and 
mica), fibres, oils, rubber, gums and resins, tanning 
materials, medicinal and food plants, timbers, and 
miscellaneous articles such as wines, aloes, and 
capsicums, have been examined and reported upon 
more or less exhaustively, with the practical result that 
in some cases a commercial demand has arisen for the 
article in question, and in others arrangements have 
been made for a regular supply of the substance, or, it 
may be, for its improved production and utilisation. 
Especially noteworthy would seem to be the recogni¬ 
tion of Caesaipmta dtgyna as a tanning agent, and of 
Podophyllum emods and Hyoscyatnus multcus as 
sources of the drugs podophyllin and hyoscyamine 
respectively. 

An interesting paper on the coal resources of India 
is included as an appendix to Part i To those of us 
11 who only England know," it may come as a surprise 
to learn that the coal output of the Indian collieries 
jn 19 00 exceeded 6,000,000 tons, or about v/35th of that 
of the United Kingdom fin quality the coal is 
generally inferior by about 20 per cent to that of this 
country, but on account of its cheapness it is largely 
used by steamships plying in Indian waters, and the 
output has increased six-fold since 1880. The supply 
is considered to be practically inexhaustible Those 
amongst us whose geology is local rather than cosmo¬ 
politan Will learn with interest that these immense 
Indian deposits arc all of much later date than our 
own Coal-measures, for they 1 occur in the Permian, 
Tna&sic, Jurassic, and even Cretaceous and Tertiary 
formations 

Ii) Part ii are collected some thirty-fiv» papers of a 
more purely scientific character. These embody the 
results of spe&al chemical researches upon various 
plant-constituents by Prof. Dunstan and his co¬ 
adjutors, and of investigations into a number of 
colouring-matters, chiefly by Profs. Hummel and 
Perkin. Readers of the Chemical Society's publi¬ 
cations will be familiar with most of these researches, 
all of which are interesting, whilst some are of par¬ 
ticular importance. The investigations upon the con¬ 
stituents of Indian anjl American podophyllum, on the 
aconite alkaloids, and on cyanogenesis in plants may 
be specially indicated as good examples of the work 
which has been carried dbt In some cases—as, for 
instance, in the paper yn the action of alkyl haloids on 
aldoximes and ketoximes—it is not quite clear how 
the chemical question involved was connected with the , 
Special work of t}SB * Institute* "but no doubt such 
, general points would!ofteri arise during the progress 
of researches upon |te^Cnens forwarded for extftigJF 
ation. On the wholeSthisa," sejentifle papers " teffice 
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one as being admirable descriptions of useful work, 
well conceived and ably executed 
, As a separate establishment the Imperial Institute 
lias ceased to exist, and is now a department of the 
Board ot Trade In its time it has played many parts. 
It has exhibited nuggets to us, sold us cakes and ale, 
discoursed sweet music to our ears, and charmed our 
•eyes with its fairy-lamps and coloured fires. These 
things have vanished, as have also many of the 
-splendid, but rather nebulous, generalities which we 
used to hear concerning the Institute’s prospects and 
probable influence as a factor in Imperial affairs But 
at least the definite work of the scientific staff remains, 
and, presumably, such services as those now rendered 
will be more and more brought into requisition as 
time goes on It may well happen that Prof 
Dunstan's laboratory will—to paraphrase a remark of 
Huxley’s—become the forecourt of the temple of 
success for some at least of the original aims of the 
Institute, whatever may be the fate of the remainder 

C. Simmonds 


BABYLONIAN DEMONOLOGY. 

The Devils and Evil Spirtts of Babylonia . Vol, i. By 
R. C Thompson, M.A. Pp. lxv + 212; with 2 plates. 
(London . Luzac and Co ) 

HE present volume is the first of two which Mr. 
Thompson intends to devote to a study of the 
evil spirits and devils of Babylonia, and it will, we 
believe, be welcomed by readers of many classes. We 
have been long familiar with the generalisations which 
writers are fond of making upon this fascinating sub¬ 
ject, but so far as wc know, no one has before 
attempted to give a systematic account of Chaldean 
demonology, and to add at the same time the reasons 
for the faith which is in hint. Those who are interested 
in cuneiform decipherment will remember that some 
few years ago the Trustees of the British Museum 
t>cgan to publish a series of classified Assyrian and 
Babylonian texts, which they issued in parts, each con¬ 
taining 50 plates of text. The earliest parts contained 
all the material for the syllabary and grammar, then 
followed lists of words, and afterwards Mr. L. W 
King's edition of the Creation tablets. In the present 
year were published the sixteenth and seventeenth 
parts of the series, which supplied copies of all the 
tablets relating to "evil spirits,” "fever-sickness,” 
and " headache/ 1 carefully made by Mr. R. C. Thomp- v 
son, and these are the sources of the materials which 
have been translated in the present volume. 

Mr Thompson gives transliterations of his cunei¬ 
form texts on the left hand pages, and English trans¬ 
lations on the right; this is an open and honest way of 
working, and we hope that English Assyriologists In 
general will follow his example. Nowadays the 
student demands facts, and the text is the greatest fact 
of all; no linguistic study can flourish upon bad found¬ 
ations, and in our opinion the work of the man who 
hides his texts, or only makes them partially avail¬ 
able for students, should be viewed with suspicion. 
Cven a bad text is better than none, for at least 
workers in England, Franco, and Germany can 
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correct it sooner or later. In the present case the 
British Museum publishes the texts, and Messrs Luzac 
the translations, and as each portion of the work is 
done by the same man we are able to ascertain our 
position from a scholarly point of view to a nicety. 

The publication of evil spirit texts, like so much else, 
w f as begun by the late Sir H. Rawlinson, K.C.B , and 
attempts were made to translate his copies first by 
Lcnormant and secondly, by Prof. Sayce Sir H. 
Rawlinson, however, only published selections from 
the great mass of cuneiform literature in the British 
Museum, and it follows, as a matter of course, that 
even where they could translate the texts, the con¬ 
clusions of Lcnormant and Prof Sayce were based on 
incomplete and insufficient evidence. The subject of 
Chaldean demonology is at the best a difficult one, and 
we have no hesitation in saying that the earlier works 
on it rather hindered than helped the understanding 
of the matter Now that the tablets are joined up, and 
their right sequence found, it becomes clear that the 
Assyrian scribes were not so stupid as some have 
thought, and that there really was method in their 
madness. 

It is to Mr. Thompson’s credit that he has found out 
what the Assyrian method was in respect of the evil 
spirit tablets, and having found this his translations 
possess unusual value He will hardly, we think, 
claim to have settled all the difficulties which he has 
encountered, but there is little doubt that his present 
work will form the standard one on the subject for 
many years to come In the course of his study we 
find that he had destroyed a few ideals, and more than 
one favourite and popular theory. It was fashionable 
to assert a few years ago that the British Museum 
contained a tablet which bore on it an allusion to the 
Garden of Eden, but now that the fragment referred 
to has been put in its nght order, we see that the text 
on it has nothing whatever to do with the Garden of 
Eden, and that the tree which was supposed to be 
nothing more or less than the Tree of Life Is the ftirii- 
kann plant, which grew in Endu, and was believed 
merojy to possess magical properties. Mr. Thompson 
has taken great pains to thresh this matter out, and 
we think that he has proved his points very thoroughly. 
We can only hope that this exposure will deter that 
class of Assyriologist which seeks for reputation and 
popularity by the ^finding” of "Biblical parallels ” 
from continuing its charlatanic practices More 
harm has been done to Assyriology by such things 
than by all the mistakes which its followers, from 
Rawlinson down to Thompson, have made; for even 
the results which are certain have been discredited by 
many first-rate Semitic scholars who were unable to 
read cuneiform. hS 

Another important result of Mr. Thompson’s work is 
the proof that, au fond, the demonology of the Semitic 
peoples of Mesopotamia who upfed the cuneiform system 
of writing is of Sumerian origin, and there id good 
reason to suspect that the greater part of Babylonian 
psychology and eschatology were borrowed directly 
from their non-Semitic predecessors In the country. 
This remark applies also to many of the beliefs which 
the Hebrews took over front the Babylonians their 
kinsmen. Want of space witt*bdt permit the mention 
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of many minor points of interest in the volume before 
us, but we hope to refer to the subject again when 
the second portion of Mr. Thompson’s work appears 
Meanwhile, the boqk may be commended to all 
students of folk-lore, as well as to the Semitic philo¬ 
logist and anthropologist. 

LINE GEOMETRY. 

A Treatise on the Line Complex. Bv C. M. Jcssop 
p P . xv+ 364 (Cambridge. University Press, 1903.) 
Price las. net. 

HE systematic study of what is now called line 
geometry was begun by Plucker in his 11 Ncue 
Geometric des Raumes M There was, it is true, a 
fairly complete theory of the linear complex due to 
Chaslcs and others before the publication of Plucker's 
work, and the geometry of systems of lines (con¬ 
gruences) has in some respects not progressed very 
much since the date of Rummer's celebrated memoir, 
but it was only after the idea of line coordinates had 
been introduced that the essential qualities of the new 
geometry were recognised 

In his treatise on the line complex, Mr Jessop has 
aimed at presenting the extensive investigations of 
German and Italian geometers in a form easily 
accessible to the English student of mathematics It 
has been found necessary to write an introductory 
chapter on the elementary methods of synthetic 
geometry that are used in the book; then the next four 
chapters contain the theory of line coordinates, in the 
general form introduced by Klein, and the linear com¬ 
plex A great portion of these chapters' will be familiar 
to anyone who has studied the theory of forces in three 
dimensions with attention; the only omission that 
occurs to us is a number of easy exercises on the use 
of line coordinates, particularly in the ordinary 
Cartesian form, but this defect is partly remedied by 
an excellent collection of examples at the end of the 
book 

The theory of the quadratic complex is naturally the 
most important part of the book—the linear complex 
is too well known, and the higher complexes too 
difficult to deal with, to illustrate the methods of the 
subject. The author has devoted six ample chapters 
(vi -xi) to this theory. Chapter vi. deals mainly with 
the singular surface, which is remarkable in all com¬ 
plexes as being both the locus of singular points and 
the envelope of singular planes. Two proofs of the 
Identity of this locus and envelope are given, one de¬ 
pending on von Staudt's theorem concerning a tetra¬ 
hedron, and the other on infinitesimal properties. The 
first is particularly interesting although peculiar to 
the quadratic complex, because a tetrahedron being 
the simplest -form of the singular surface, von Staudt’s 
theorem is a particular case of a property of Rummer's 
quartic from which the* result follows; the other proof 
can be extended readily to any complex (chapter xvii.) 
The discussion of Kffmmer's quartic is the author's 
own, and will be very welcome to the beginner as being 
both elementary and direct. 

It Is curious that an Infinite nuipber of quadratic 
complexes have the same singular surface, the theory 
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being similar to that of con focal quadrics Such co¬ 
singular complexes are discussed in chapter vm v and 
by developing the idea of corresponding lines in 
cosingular complexes Mr Jessop has obtained some 
verv interesting and novel proofs. AnoLhcr A.ipter 
deals with the beautiful classification of quadratic com¬ 
plexes, and contains an exposition of Darboux’s proof 
of the fundamental theorem of VVcierstrass on the 
equivalence of quadratic forms 

In chapter vu an account of some special complexes 
is given, the greater part of the space being devoted 
to the tetrahedral complex; this complex was studied 
long before the introduction of line coordinates, and 
lends itself readily to synthetic treatment 

In another part of the book it is shown that a tetra¬ 
hedral complex can always be found which contains the 
lumplete intersection of a quadratic complex and a 
linear complex Substantially this important result is 
due to Rummer, but the first complete account of it 
we owe to Caporali 

Only two chapters on congruences appear m the 
wwk, this part of the subject is difficult, because the 
analytical methods arc clumsy when applied to such 
congruences as are not complete intersections of com¬ 
plexes, and the purely synthetic methods of Sturm and 
others are cxtnmely tedious Mr Jessop follows 
Rummer on the general principles, and only gives a 
detailed account of the simplest congruence, namely, 
that of the second order and the second class 
The latter jwrtion of the book does not strike us as 
being so attractively arranged as the earlier parts, but 
the final ihapter on the connection of line geometry 
and differential equations is valuable as an introduction 
to Lie's theories 

There is no doubt that the book will be a boon to 
a student of the subject, and that anyone with a taste 
for geometry will find much that is interesting and 
something that is new in it. J. H G 

OVR BOOR SHELF. 

Geological Rambles in East Yorkshire. By Thomas 
Sheppard, FGS. Pp. xi + 235; S3 illustrations and 
geological map (London : A. Brown and Sons, 
I 9°3 ) 

This is a pleasantly written and attractive guide to 
the geology of east Yorkshire, the work of a sturdy 
local geologist who shows himself to be master of 
his subject and of the literature past and present. 
Under his enthusiastic leadership we are taken from 
Hull to the out-of-the-world promontory of Spurn 
Head, where we learn many lessons about recent geo¬ 
logical changes. Thence we are conducted north¬ 
wards to Withernsea and Hornsea, examining some 
of the finest sections in the Boulder-clay of Yorkshire; 
successive beds of drift with transported mollusca and 
Scandinavian rocks, deposits with local detritus, and 
others with rocks from the Cheviots and elsewhere. 
We see also lacuslrine deposits and peat beds, remains 
of old lakes, of which Hornsea Mere alone appears 
to survive. Then we are taken on to Bridlington, 
noted for its shelly " Crag," really a part of the base^ 
ment Glacial drift, which is now hidden behind a 
strong sea-wall The buried cliff of Sewerby, with its 
basement clay and older mammaliferous depdbit yield¬ 
ing Elephas antiquum hippopotamus, rhinoceros, 4c., 
claims attention From this we pass on to the fine 
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Chalk cliffs of Klamborough Head, beginning near 
Sewerby with beds which are rich in sponges and yield 
also Marsupites, and we continue along the headland 
to lower divisions of Chalk at Selwick, Thorn wick and 
Bem(%m, and finally to the base with its Red Chalk 
at Speeton Here, amid a region of landslips, we 
notice one slip on the part of the author (p 61), where 
he refers to the Kcd Chalk of Cromer, meaning, or 
course, Hunstanton r l he Speeton Clay, as unravelled 
by Mr. G W. La in pi ugh, is duly described, from the 
Gault through the Lower Cretaceous which ronsti- 
tutes the Speeton Clay proper, to the Kimendgc Clay. 
From this tract we are taken to the Corallian rocks 
of Filey Bngg, and on to Gristhorpe and Scarborough, 
where the work of Mr W. H Hudleston and Mr. 
Fox-Strangways, as well as that of earlier geologists, 
is duly mentioned 

Thus all the Jurassic divisions arc in turn described 
as wc proceed along the coast, as the author takes us 
to the Lias of Robin Hood’s Bay, Whitby and Redcar 
He Lhcn brings us back to the Humber, discourses on 
the warp, which is material not carried down by the 
rivers, but derived from the waste of the Boulder-rlay 
clifTs and brought in by the tide From Hull again 
to Hessle we see more of Glacial drifts; we are taken 
over the Oolites of Brough and South Cave, and across 
the Yorkshire Wolds, the charms of which arc wril 
described, and thence we come back to Holderness 

The work is admirably illustrated with photographic 
views, many of them taken by Mr Godfrey Binglcy, 
and from its clear and accurate descriptions it is well 
calculated to rouse up and foster an interest in geology. 

Les Pro dints colontaux d’Ortgine animate (Bibhoth&quc 

Colomale) By H. J de Cordcmoy. Pp viii + 396; 

illustrated (Paris: Bailli£re et Fils, 1903) Price 

5 francs. 

The object of the series of which the volume before 
us forms a part is to bring before the French public 
in an interesting and popular style the origin of the 
foreign food supplies and products used in the arts 
and commerce, and more especially those which are 
yielded by their own colonics The idea is an excel¬ 
lent one which might well be copied in this country, 
and, so far at any rate as the present volume is con¬ 
cerned, the Colonial Institute of Marseilles, to which 
the series owes iLs conception, is to be congratulated 
on the protect, 

The author of the present volume divides his subject 
into two main headings, the one including foreign 
food supplies and the other nil colonial products of 
animal origin employed in French industries and arts 
As regards the first section, attention is comentratcd 
in one chapter on the manufacture of beef-essence in 
Madagascar and New Caledonia, while the second, 
and much laiger one, is devoted to fish and fishing, 
and such special products as edible swallow-nests, 
bdehe-de-mer, &c The most valuable fishery appears 
to be that for thunny on the Tunisian coast, the con¬ 
cession for which is let to Count Rafio for forty years 
at an annual rent of 5400 francs The most remark¬ 
able fishery at Tunis is that of octopus. Poor food one 
would think; but it appears that in Greece and Crete 
there arc two annual fasts, during which the con¬ 
sumption, not only of meat, but of fish and the flesh 
of all animals " having blood is prohibited." As the 
octopus is not considered to come within this prohibi¬ 
tion, it forms, in a dried condition, an important food 
supply during the seasons in question 

As regards the second ana much larger section of 
the work, limitations of space render anything 
approaching a detailed notice an impossibility. It 
must sifffice, therefore, to state that this section is sub¬ 
divided into three groups. Under the first, which in¬ 
cludes products used in leather and textile manufac- 
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tures, as well as for dress and ornament, are classed 
silk, hides, furs, hair, wool, feathers, ivory, coral, 
sponge, tortoiseshell, mother-of-pearl, horn, &c. In 
tne second group are ranged wax, fat, oil, gelatin, and 
perfumes; while the third and last group is devoted 
to resinous products, such as lac, and the ayes afforded 
by the cochineal insect and other animals. 

While congratulating the author on the amount of 
information he has conveyed in a small space, and on 
the interesting manner in which this is described, we 
venture to think that the illustrations, some of which 
are too large for the pages, are hardly up to modern 
methods and requirements R. L 

A Text-book of Botany . By Dr. K Strasburger, Fritz 
Noll, H. Schenck, and the late A F. W. Schunper. 
Second edition, revised with the fifth German 
edition, by W H Lang. Pp ix + 671; with 606 
illustrations, in part coloured. (London - Mac¬ 
millan and Co , Ltd , 1903 ) Price 185. net. 

The new edition of the English version or the 11 Bonn 
Text-book ” is based on the fifth German edition. It 
marks an improvement on its predecessor, and is 
1 brought well up-to-date as regards the text, whilst we 
also note an improvement in the figures, some of the 
older illustrations having been omitted or replaced by 
better ones. The coloured representations, however, 
do not strike us as very useful, and we would have 
willingly seen them disappear 
The principal innovation in the present volume 
consists in the inclusion of n bibliography, which, 
without pretending to be complete, cannot tall to b$ j 
of use to the serious student who wishes to And hia^ 
way about the literature of the science. 

The popularity already enjoyed by this treatise (in* 
spite of defects inherent in any attempt to compress^ 
a big subject into the narrow limits of a single volume) 
is well deserved, and Dr. Lang is to be congratulated 
on the excellence with which he has carried out his 
share in presenting the book to English students 

Bacteria in Milk and its Products By Prof H W 
Conn, Ph D Pp vii + 306. (London * Rebman, 
Ltd , 1903 ) Price 6s. net 

This little book gives an excellent account of the re¬ 
lation between milk and its products and bacteria and 
allied organisms It is written in simple language, 
and might be read with profit by those engaged in the 
11 milk " industries who have had little scientific train¬ 
ing After a few introductory pages upon the nature 
of bacteria, the bacterial contamination of normal 
milk is discussed, an^ plain directions are given for 
its reduction, milk vessels, water supply, milking, 
cooling, and the sanitary control of dairies being all 
dealt with The various fermentations that occur in 
milk, milk from diseased cows, the sterilisation of 
milk, cream ripening, artificial starters, butter and 
cheese, are some of the subjects considered in later 
chapters, and the book concludes with directions for 
the bacteriological analysis of milk and for some of 
the simpler chemical determinations. A full biblio¬ 
graphy is appended, but the titles are too contracted; 
in many instances it is difficult to recognise the publi¬ 
cation to which reference is made. 

R. T. Hewlett. 

Junior Algebra Examination Papers . By S. W. Finn, 
pp. vi + 87. (London : Methuen and Co., 1903 ) 
Price is. 

The seventy-two examination papers contained in this 
little book are modelled on questions set at such school 
examinations as the university locals. The questions 
are graduated, and full answers are supplied. A 
useful ta^le of contents enables the teacher to discover 
rapidly the scope of the different test papers. 
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LETTERS TO THE EDITOR. 

[Tftf Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for /hu or any other part of Nature. 
No notice is taken of anonymous communications 1 

Hykaoa-Hftttitea. 

In the Times of October a8 there appeared, under the 
signatures of Prof J M Mackay, of Liverpool University, 
and Messrs Percy Newberry and John Garstang, a letter 
on an important archeological subject, entitled " Etruscan 
and Hyksos—a Hittite Clue M The object of this letter 
appears to have been to prfove a culture-connection in the 
second millennium, b c , between the Etruscans in Italy, the 
Kheta or 14 Hittltes ” in Asia Minor and northern byna, 
and the mysterious Hyksos or 11 Shepherd Kings ” who in¬ 
vaded Egypt, and usurped its government between the 
thirteenth and eighteenth dynasties 
The subject is, of course, one of considerable interest, 
and the theory is a suggestive one, but readers of the 
Timer would hardly guess from the tenor of this letter that 
the theory enunciated m it has been well known to all 
archsologists for the last fourteen years at least I In fact, 
ths theory was adumbrated by several workers in the field 
of Oriental archeology before it was finally thrown into 
a concrete form and placed before scholars by Father A C 
ds Cara, in the year 1889 As expounded by this learned 
Jesuit, the theory 15 simply repeated by the three writers 
of the letter already mentioned , hardly any original addi¬ 
tions are made, and these are not of a character to com¬ 
mand the adherence of students F01 example, it is 
suggested, though not definitely said, that the well-known 
company of immigrants from Asia depicted on the walls 
of the tomb of Khnemu-hetep at Beni Hasan was a parly 
of 44 Hittltes ” Unluckily, however, these people are 
Semitic in feature, and the name of their chief, Abesha, is, 
judging by all analogy, Semitic Now we are quite certain 
that the features of the Kheta, and their names also, were 
non-Semitic This Prince Abesha, the writers of the letter 
say, 11 is entitled the ruler of n foreign (mountainous) 
land—the Sinaitic deserts, it has been conjectured, to the 
south of Hebron, where 1 Iitlile and Semite had intercourse 
and intermarriage in the age of the Patnarrhs ” Here 
an unwarrantable assumption, and even this is not original, 
has been made, for there is no proof that the " children 
of Iieth," who In the Bible arc said to have lived near 
Hebron, are of the same race or nation as the llittim of 
northern Syria, who are certainly to be identified with the 
Khatti of the Assyrian records and the Kheta of the 
hgyptian monuments, who were undoubtedly the builders 
of the great sanctuaries of Boghaz K01 and Evuk, and to 
whom the inscriptions uunmonly called “ IliKile ” be¬ 
longed v 

'Ihe writers of the letter also fellow confusion of thought 
in the following matter After staling that in the statues 
of Queen Nefert and Amenemhflt 111 a dear Mongolian or 
Turanian strain is visible, and noting that 41 she wears on 
her head a horse-shoe-like attire, he a pigtail to his wig, 11 
they go on to say that the statues which the Hyksos made 
or usurped are Mongoloid, 41 Turanian on a Semitic stock, 
Iiittlte-Semite. 1 ' The conclusion seems to be that these 
" Mongoloid 11 Hyksos had appeared in Egypt, and had 
assumed Its government before the reign of Amenemhat HI , 
but the statues referred to are well known to belong to the 
reign of Amenemhat, and were usurped by the Hyksos, 
therefore we have no proof whatever from the statues that 
the Hyksos were Mongols, and from this it follows that 
the 11 Mongoloid 11 Nefert and Amenemhat 111 cannot be 
proved to be Hyksos-Hittites Further, the idea that the 
statues of Amenemhat’s reign are Mongoloid at all is a 
pure matter of opinion, on which many arrhseologists would 
differ from the writers of the letter The horse-shoe head¬ 
dress of Nefert Is an ordinary Egyptian woman's wig in 
the fashion of the twelfth dynasty, and Amenemhat’s pig¬ 
tail is no proof that he was a Mongol, it might just us 
well be argued that Frederick the Great 1 was a Mongol 
because he wore a pig-tail 

So much for mistakes. It Is a matter for surprise (hat 
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three writers who thought fit to send a communication to 
the Times on an important an topological matter should 
have been, as it appears, tot all \ unaware of the long 
priority of another writer in the uhule field of whuh Iheir 
letter treats ^X 

Telegraphic Diaiurbancea in Spain on October 31, 

Os Saturday, October 31, the telegraphic communication 
was interrupted almost from morning until late at night 
Ihei first sign of the perturbation was observed at gh 30m 
in the morning (W E T ) in the form of continuous currents 
along nearly all the linrs that start from Madrid At first 
it was thought that some leakage from a cable in the 
virimtv of the Central Office was the cause of the pheno¬ 
menon, but on making inquiries it was ascertained that 
the same occurrence was observed in Cordoba, in the line 
11 Malaga At the same time the cable from Vigo to 
Linden was rendered useless, and at Lisbon the phenomenon 
was observed at some moments in whuh the situation was 
normal at Madrid Ihc maximum intensity took place 
between iah 30m and 15I1 ; at aih the phenomenon had 
rearl) ceased 

During the first hours of the evening the currents were 
Luntinuous for periods of twenty to thirty minutes In some 
of the wires, for instance, in those of Vigo, at aah the 
current in the Corufla wire was continuous during 3m , at 
ih 45m of November 1 the current was also continuous 
in the Bilbao wire At 3I1 20m the cable frofn Cadiz to 
Tenerife in the Canary Islands remained perturbed so 
strongly that the clerks made the contact with the earth 
to avoid the discharges 

At igh communication between Madrid and Burdens 
was re-established, information received at the Central 
Office stated that the rable from Senegal to Noronha was 
disturbed In Spain, in some line* running approximately 
east and west, the phenomenon was not observed, namely, 
in the roast of Andalusia, from MAlaga to Almena, but m 
the line from MAlaga to Granada, which runs roughly to 
the north, the perturbation was very marked, also in the 
more north-easterly line from Granada to Murcia. These 
thiee lines are approximately of the sump length In the 
unfre of Old Castile, in the transversal line from Aranda 
to Ariza and to Valladolid, nothing abnormal was observed , 
meanwhile, in the general line that runs north-south, the 
disturbance prevented all communication In the provinces 
of Cuenca and Extrpmadurn, the lines of which run approxi¬ 
mately east and west, the tommunicfllions remained un¬ 
disturbed 

The night was rlouded, so that nothing rould be seen 
of an aurora borealis, even if a display occurred 

\i MJ5TO Ahcimis 

Instituto Central Mcteoroldguo, Madrid, November 3. 


The November Leonids 

fiiLUE appears to he little prospect of a brilliant recur¬ 
rence of the Novembpr meteors on about November 15 ncxl, 
though the moon will offer little impediment, being past 
the last quarter I he parrnt comet returned unobserved 
to perihelion in the spring of ifiqg, and is now far on lls 
outward journey, beyond (he orbit of Jupiter, so that any 
meteors appearing this ye n must be at a vast distance 
from the supposed derivative body I here is evidmee, 
however, that minor groups circuluh* along the orbit, and 
that these an* sufficiently * ondenwi in produce pretty rich 
showers in rerfam years, as in 1870 1&8H, &c '1 he system 
or stream is no doubt a continuous one, for every year at 

I he middle of November some meteors of the swi/t, streak¬ 
ing class are seen shooting from the radiant in the 

II buklc " It is obviously necessary a$ a means to increase 
qur knowledge of the shower, to watch for the display 
annually, and to record the time of its maximum and the 
observed horary number of its meteors 

'Ihe position of the radiant has been frequently deter¬ 
mined in past years by eye-estimated meteor-tracks, and it 
now remains to obtain some further photographic records 
so that this feature may be more precisely ascertained It 
is curious that the mean place of the radiant resulting from 
eye observations of meteors is nearly two degrees west of 
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the centre indicated by four photographic determinations 
of the radiant, the relative places being :— 

Radiant Point 

From eye observations i 49 ° 7+ aa °7 

Ftom photographic trails ... 151 0 5+aa 0 a. 

Though there are now some hundreds of eye-estimated 
radiant points of this shower available for comparison, the 
resulting average place is not likely to be as accurate as 
the few positions obtained bj photography. But even the 
centres derived from the latter method do not exhibit abso¬ 
lute agreement, the difference amounting to more than one 
degree in two of the cases 

It is hoped that the shower will be specially looked for 
on the mornings of November 15 and 16 if the atmosphere 
is favourable. W. F. Denning 

Leaf Decay and Autumn Tints. 

The leaves of our forest trees at the period of the 
autumnal fall are not similar as respects the condition of 
vitality which they then have reached, that is to say, while 
some still retain tneir green colour and drop off, as it were, 
mechanically, the majority exhibit a change of coloration 
and are apparently dead or more or less decayed The 
relation between these stages of vitality or decay and that of 
the particular colour (red, yellow, or brown) which the 
autumn leaves assumo may be so far demonstrated by a 
critical scrutiny of certain constituents of the mineral 
matters (ash), especially the silica and lime, which they 
enclose at the very moment when this special and character¬ 
istic colour Is displayed. In order to present to view this 
order of thought, the following tables of ash analyses are 
drawn up, the percentages being calculated on the red, 
yellow, or brown leaves with their petioles dried at ioo Q C , 
and on the ash minus charcoal — 


Leaves which become Red in Autumn 



ParCQdtaga 

1 CoiMtitucnU of Ihe eih 


of uh 

j SiOq 

CaO 

Norway Maple 

10 s 

87 

44 

Wild Cheny . ,« 

7-3 

3‘3 

35 3 

Rowan 

8-6 

J"4 

41 4 

Scarlet Oak [Quenus e&ccinea ) 

4‘8 

3 

51 

Dogwood . 

11 3 

93 

45 5 

Elder . 

»3 7 

45 

a 9'9 

Leovej which become Fellow or Brown m Autumn . 


Percentage 
of aih 

Conmltuenu of ihe uh. 


SiO a CaO 

WychElm ... 16 S 38 8 40-8 

Sycamore 12 1 207 41 9 

Oak (Quetcus robur ) . 6*35 13 44 

fleecta . 63 93 32 6 

Larch 4'6 19 4 37 

Woepmg Willow 10*3 109 37-5 

PopLr 9 7 *3 35 a 

Hornbeam. 12 5 42-2 24-4 

Linden. 89 22 2 35 

Assuming that a heavy ratio of total ash and of silica 
therein is an indication that the life of the leaf is practically 
exhausted and its physiological energy at an end, we may, 
in View of the foregoing tables, consider two cases —(1) 
where the percentage of silica is under 10 per cent., and 
(a) where the percentage of silica 19 10 per cent, or 
more It will be at once observed that every one of the 
leaves which turn red In autumn belong to the former 
category, while ul) those exhibiting yellow or brown tints 
and shades belong to the latter. This state of affairs would 
seem to hold good universally, provided only that the other 
conditions of tjie phenomena are equal. Hence a few other 
examples, such as the birch, the leaf of which, generally 
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I yellow, is occasionally dashed with red, or the ash-tree, the 
leaf of which has a small percentage of silica but a high 
percentage of ash, are omitted from the lists. Once upon 
a time I found some hazel leaves, which were almost as red 
as those of a wild cherry, to contain only about 9 per cent, 
or silica in the ash (whereas, according to De Saussure, it 
hqlds even as early as September so, 22 per cent, silica) 
With regard to the exceptional instance of the yellow and 
never red ash-tree Inf, every plant analyst is aware how 
prone irs tannic chromogen is to be, in certain circum¬ 
stances, the precursor of a very dark brown shade, such 
as no other tree of our woodlands (except, perhaps, the 
holly) ever approaches. Eminently interesting and instruc¬ 
tive is the contrast shown in the tables between the two 
maples as well as between ' the scarlet oak (Quercus 
coccined ), the magnificently tinted denizen of the American 
forest, and our own British oak (Q robur) t yellow and 

| russet in autumn. It is known that the leaves of American 
maples, &c , cultivated in Europe do not exhibit such 
marked changes of colour, 1 e, to rich deep scarlet, orange 
scarlet, deep rich purple, nth orange, dark crimson, &c., 
as they do in their own country The causes of this differ¬ 
ence are now pretty much made manifest. The soft, mild 
and yet glowing climatic conditions of the American wood¬ 
lands sustain the vitality of the deciduous leaf to a degree 
not possible with us, we arc rarely blessed with an Indian 
summer in the fall. The mineral matters flowing to the 
dying leaf flow in a quantity directly proportionate to the 
decay of its vitality Uhere is a drainage of substances 
(especially of silica) from the living portions of the arboreal 
organism to the dead and dying parts thereof In such of 
our leaves as can resist the rigorous climatic seventy, 
their vitality is so far sustained that the normal process of 
de-assimilation (the development of coloured pigment from 
tannic chrotnogen) is not impeded, though never so com¬ 
plete and splendid as in the glorious forests of New England. 

Faiierdaie, Westmorland F. y, Keegan 

Variation of Atmospheric Absorption. 

With regard to Prof Langley's letter on the abnormal 
atmospheric absorption (p 5) some observations of a 
different nature may be of interest. 

Both this year and last I was photographing in Switzer¬ 
land, using a Wynne meter for timing my exposures In 
1902 I found that the time required to darken the sensitive 
paper on a sunny day, at an elevation of 11,000 feet, was 
one second This year the time, under exactly similar con¬ 
ditions, and using the same batch of paper, was three 
seconds. That the difference was not due to the paper 
being stale is shown by the negatives being equally good 
in the two cases 

'Ihe maximum sensitiveness of the paper is for blue light; 
yellow and orange do not affect it, it was exposed under 
a glass plate about 3 mm. thick J Talbot. 

llarrow-on-the-Hifi, November 7. 

Rocket Lightning. 

Mr J. Ewen Davidson (98 Banbury Road, Oxford) has 
directed my attention to his letter in Nature, vol xlvli 
p 582, describing auroral appearances associated with a 
thunderstorm witnessed by him in Queensland, of which he 
was reminded by the letters headed 71 Rocket Lightning 11 in 
your issue of October aa, p 599 Comparison of the two 
accounts is interesting, but the phenomena appear to me 
not to have been identical Mr. Davidson says what 
struck him most in the recent account was the description 
of a misty cloud above the low bank of thick cloud. In his 
own case there was a very thin misty condensation over the 
thunderstorm, extending to an altitude of 40° or 45°, and 

II the rosy light phenomenon and the streamers only shot up 
to the upper edge of this misty condensation." He says, 

11 1 did not mention the misty condensation In my letter to 
Nature, as I did not then connect the two, but thought it 
was a mere coincidence, the one slightly veiling the other, 
but that there is a connection is now evident. 11 11 Both 
observers were practically looking upon the upper edge of 
a thunderstorm at a distance, and In both cases there was 
the misty appearance above it, with the comparatively slow 
upward moving light phenomena 11 J. D. Everett. 

11 Leopold Road, Ealing, W., October 29. 
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Explosive Action of Lightning. 

Tm following particulars of the circumstances attending 
a lightning flash are perhaps worth recording. 

A cedar tree (deodar) 50 feet high stood at a distance 
considerably less than Its own height from a house at 
Englefleld Green. The lady of the house was sitting watch¬ 
ing the storm, but In such a position that she could not 
see the cedar, but could see a large part of an Araucaria 
{the common 11 monkey puzzle ") just outside her window, 
and only 30 or 40 feet from the cedar While watching 
this tree the lady saw, as she thought, a 11 rod" or 
“ stick " of Are come crashing down through its branches 
—beating them down so that she distinctly saw them re¬ 
bound. This was accompanied by a fearful noise as of a 
thousand pistol cracks, beside which, however, the lady 
had an Impression of hearing the branches of the Araucaria 
beating together, and immediately afterwards a cloud as 
of steam rose from the lawn on which the trees stood 
It was found that the cedar tree had been wrecked entirely 
About 15 feet of the top was broken off, and apparently fell 
straight down—sticking in the ground almost vertically— 
close to the stump of the tree The main portion of the 
trunk, to about 4 feet from the ground, was roughly split 
in two—falling right and left—one half being further burst 
Into several pieces. There was the usual " smell of 
sulphur, 11 but no sign of scorching on cither of the trees. 

A gentleman who saw the flash from a distance of about 
one-third of a mile noted that it was a straight (non-forked) 
flash from a small cloud low down. Other observers noted 
flashes of a similar character during the same storm. 

The cedar tree was in vigorous growth/ full of sap, and 
well above its immediate surroundings, hut there were elms 
and a lime tree of greater height within fifty yards of it. 

The movement and the 11 fire M in the branches of the 
Araucaria seem to me to suggest an electrostatic effect—a 
side splash—rather than the mere reflection of the flash 
which struck the cedor Could the beating down of the 
branches be explained as the result of the sudden pulse In 
the air 9 What produced the cloud of “ steam "? It would 
be interesting to have the opinion of an authority on light¬ 
ning discharges with regard to these points 

R A West 

Ordnance College, Woolwich, October 37. 


The " Sky-coloured ” Clouds 

During this summer I have seen only one display of the 
11 sky-coloured 11 clouds, or “ night-shining clouds " as thp 
late Herr O Jesse used to call them It was on July 8, 
and was a bright display, the brightest I have seen for some 
years It is rather singular they did not appear on other 
occasions so far as I have observed, and no mention of them 
has been made in your periodical It may be that now 
Herr Jesse Is deceased there has not been such a good and 
systematic watch maintained as formerly, or else, if they 
have been observed abroad, notices have not been copied 
into English papers. Whether *he brilliancy of this one 
display was connected with the eruption* in the West Indies 
is a matter of conjecture Tne volcanic dust continues to 
be very visible Jn the sky in producing the great corona 
round the sun all day T W Backhouse. 

West Hendon House, Sunderland, October 26. 


THE GEOLOGY OF VANVA LEVU » 

T/ANUA LEVU, one of the two principal islands in 
v the Fiji archipelago, according to Mr. Guppy's 
summary of previous investigations, has receivea less 
notice than Viti Levu, or even some of the smaller 
islands. The late Prof. Dana made a small collection 
of its rocks in 1840, and published some observations 
on its geology. It was visited in 1S7S by Mr J. 
Horne, of Mauritius, but no collections were made by 
him, by the Challenger , or by investigators under the 


1 “Obwmulona of a Naturalht In the Fuel lie between iSg6 and 1B99 " 
By H R Guppy, M.B., FRSI Vol I Venue Levu. FijL Pp xix+3Qa , 
dlutrackui' amf map (London Macmillan and Co , Lid , New York . 
The Macmillan Co., 1903) PH0a151.net 


direction of Prof. A. Agassiz, so that it offered a very 
promising field of research, which occupied Mr, Guppy 
for two years The results, so far as concerns its 
geological and general physical features, and the 
petrology of its rocks, are described in the psesent 
volume, with reproduced photographs and other illus¬ 
trations. 

The long irregular outline qf Vnnua Levu contrasts 
strongly with the comparatively rounded one of Viti 
Levu a Its length is about 98 miles, with a breadth 
averaging 15 lo 20 miles, its estimated area being 
about 2400 square miles, nearly ecpial to that of the 
county uf Devon, while its maximum elevation is 
almost 3500 feet Both this island and Viti Levu rise 
from a submarine plateau, in shape a broad irregular 
ring, broken in one place An elevation of les& than 
100 fathoms would convert Lhe whole area into one 
great mountainous island, pierced on the souLhcrn 
side by a fjord more than 200 fathoms deep This 
platform Mr. Guppy considers to have been built up 
from the deeper ocean floor by submarine lava flows 
and associated deposits, and Vanua Levu as a compo¬ 
site island, formed, during a long period of emergence, 
by the union of a number of large and small islands, 
the products of submarine eruptions. The process 
probably began in the later Tertiary period, and 
volcanic eruptions have now ceased, but hot springs are 
not uncommon, though limited to rrgions where basic 
rocks occur. They are also restricted ill vertical range, 
for they have not bten found above the 300 feet ton- 
tour line Their temperature mostly ranges from 100 0 
to 150 0 F , reaching 180 0 only in one case, the latter 
gioup precipitating siliceous sinter. Mr. Guppy 
thinks these springs are largely sunolird by the 11 soak- 
age M of the heavy rainfall in the mountains, if so, 
there must be rapid local rises in the underground 
temperature A submergence of 300 feet would bring 
the sea over a considerable tract, chiefly basaltic plains, 
which are obviously continuous with the submarine 
plateau One of 1000 feet would greatly reduce and 
indent the remaining axis of the island, while 800 feet 
more ivould convert it into a few scattered islets, which 
would represent the nuclei of the present composite 
V rtnua Levu. This mode of building accounts for the 
irregularities of its physical structure, in which respect 
it contrasts markedly with the other large island, Viti 
Levu 

Proof of this great elevation is found in thq occur¬ 
rence of muds and tuffs with marine organisms up to 
at least 2000 feet above sea-level. Shelly and foram- 
miferal limestones, composed, as so often in tropical 
islands, partly of reef ddbris, partly of more or less 
broken shells of Mollusca, partly of Forammifcra, 
occur up to a height of xioo feet, and they sometimes 
overlie palagomtc tuffs and clays, also foraminlfcral 
Pteropod ooze, containing a large amount of pala- 
gonitic debris, is found up to about 500 feet, but 
volcanic muds, which arc very abundant on the 
basaltic plains In association with the lava flows, reach 
the former elevation, while tuffs, sometimes agglorqcr- 
atic, may be traced up beyond 2000 feet—all these con¬ 
taining Foraminifera An instance of these deposits 
is shown in the illustration Raised coral reefs are not 
very common, and appear to be limited to n vertical 
range of about 100 feet above sea-level, so that In this 
respect Vanua Levu contrasts strongly with Viti Levu. 
But Mr. Guppy thinks this scarcity to some extent the 
result of denudation, for he has found siheiffed corals, 
representing reef-forming types, lying about on the 
surface, abundantly in some places, together with 
nodules of chalcedony and other siliceous concretions 
These, however, do not more than double the vertical 
range, so that during the actual building of the 
island circumstances were not favourable to reef- 
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foimation. It is possible, as Mr. Guppy explains, that memory, for they introduced^ perplexities pf gibberish 
the island even now is slowly rising. without attaining the simplicity of mathemqtlca] 

A considerable part of the volume is devoted to the symbols. Palagonlte is very abundant at Vanua Levu, 
petrology of Vanua Levu Plutonic rocks occur, 11 from the sea border to the mountain top." Mr. 
though on a smaller scale than in Viti Levu. These Guppy discusses at some length the origin of this sub- 
are norites (hypers thene-gabbros) and a few diontes stance, coming to the conclusion. that it is usually 
(without augite). The rest of the igneous rocks are associated with basalt of an ophitic or semi-ophltic 
volcanic, consisting of olivine-basalts, augite-andesites habit, is likely to be formed extensively on the surface 
with nnd without hypersthene, and acid andesites pass- of submarine basaltic flows, and is a vitreous condition 
ing into dacites, in which sometimes the ground-ipass of magma that remains fluid after the mass of the rock 
exhibits a fclsitic structure Mr Guppy's careful study has solidified. An exceptionally hydrous state of a 
of these is a valuable addition to knowledge, though basic magma would probably be very favourable to the 
the volcanoes of Vanua Levu have not yielded any rock formation of palagonite, but whether the proposed 
of exceptional interest. But we think he lays too petrological relation will ,hoId generally good is 
much stress on varietal details, and that his 11 orders, perhaps doubtful 

suborders, genera and subgcnera " have often no more But in expressing dissent on a few points, which 
than a specific value, and that he attaches too much are really of minor importance, we gratefully acknow- 
classificatory importance to the presence or absence of ledge that Mr. Guppy has accomplished a very 



Fig i — Mbenutha. Agglomerates on tuffs, &c , containing Fora mini I era and Piaropods, now 1100 feet above sea-level 


phenocrysts (to follow him in using this modern petro¬ 
logical slang-word). They have an important relation 
to the history of the rock, but not very much to its 
chemical composition, and thus to its position among 
the magmatic products of the earth. A porphyritlc 
rock is a “ rock with a past,” which a non-porphyntic 
rock either is free from, or successfully conceals. Mr 
Guppy has 11 gone one better " than most modern 
tcrminologists. Throughout his descriptions he talks 
of felspar-lathes, meaning thereby the microliths, 
generally called lath-like In English a lath means a 
long blade-like strip of wood, used, for instance, in 
ceilings, and not inaptly designating microliths of fel¬ 
spar, especially plagiodastic, while a lathe is a machine 
for turning wood, Ac We doubt also whether the 
formuln which Mr Guppy employs to summarise the 
characters of his rocks will be any real help to the 
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laborious and often difficult, if not dangerous, tusk, 
and that his book, when completed by accounts of his 
botanical and other work, will be a most valuable 
addition to our knowledge of this group of islands and 
to the past geological history of a large area in the 
Pacific Ocean T G. Bonnby. 


ELECTRIC CONVECTION.' 

T HIS paper closes in a satisfactory manner an im¬ 
portant controversy It follows from the views 
of Faraday and Maxwell that a charge of electricity 
when in motion produces a magnetic field in its 
neighbourhood It is this effect on which the modern 

1 11 Rnhercbei Con Intdldoirea lur I'Effei nrngne'ique de La Convection 
dlrctrlqu* " Par MM Harold Pender et Victor Crfcmitli {Journal ft* 
\ Physique^ Sep I ember, 1903 ) 
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electron theory of electric action rests; its experimental 
verification is vital to the theory, and, indeed, to the 
whole of the recent views, of the origin of electric and 
magnetic forces. 

A method of testing the existence of the effect is 
given by Maxwell in his 11 Electricity and Magnetism,” 
and was first put into practice, with some modifi¬ 
cations, by Rowland in 1876. The experiment, carried 
out in Helmholtz’s laboratory, proved to the satisfac¬ 
tion of Helmholtz and of Maxwell that the effect 
existed; this consisted in rotating a charged disc of 
gilded ebonite near an astatic magnetic needle and 
observing the deflection. This was very small, from 
5 to 7>5 mm., but it agreed with Lhe amount expected 
From tnc theory. In 1883 Lecher attempted to repeat 
these experiments, but with negative results; Rontgcn, 
however, In a research having another object, obtained 
the same effect from a moving charge as Rowland had 
done. In 1880 Rowland and Hutchinson took the 
matter up, and, modifying the apparatus, obtained 
results which appeared to establish the convection of 
an electric charge on a moving conductor without a 
doubt. 

In 1897 Cr£tnieu began his experiments If a 
charged moving conductor produces a magnetic field, 
a charged conductor at rest in a varying magnetic 
field should be subject to mechanic nl force. Cr?mieu 
failed to detect this force in an experiment arranged 
for its measurement, though, according to calculation, 
it ought, if existing, to have been easily measurable 
He then attempted Rowland's reverse experiment, the 
detection of the magnetic field, but modified entirely 
and in an ingenious manner Rowland’s arrangement 
Imagine a coil placed in close proximity to the rotating 
disc, the planes of the two being parallel, and let 
the ends of the coil be connected Lo a galvanometer 
On charging the disc a magnetic field is produced 
near the coil, if the Faraday-Max well views be true; 
thus a current is induced in the coil, and a throw 
of the needle of the galvanometer is the result. 
Then by arranging to charge and discharge the 
disc alternately, and by means of a commutator 
to reverse the galvanometer connections suitably, 
the throw becomes a permanent deflection the 
amount of which can be calculated These experi¬ 
ments Crdmieu carried out with consummate care, and 
the result was negative The needle remained at rest, 
there Was no such thing as electrical convection 
This fact he verified apparently by several ingenious 
modifications of his apparatus and his method, always 
with the same result, and when at the Glasgow meet¬ 
ing of the British Association he gave an account of 
his work, probably no one in the room except himself 
accepted his results, but no one, and the critics were 
both acute and numerous, could find the flaw. 

Meanwhile, Rowland had returned to the defence of 
his position ; it was almost the last piece of work hr 
undertook, and just at lhe time of Crtfmieu’s visit to 
Glasgow, September, 1901, there appeared a full 
account of experiments in the Johns Hopkins Labor¬ 
atory by Pender, who, adopting Crdmieu's induction 
method, again verified Rowland's result From the 
observations a value can be found for the velocity of 
light, and Pender found it to be 3 05 x io 10 cm per 
second, a value sufficiently near to the truth to 
establish beyond a doubt the theory of the measure¬ 
ments- This was verified by further work published 
early this year; meanwhile, Crdmieu continued to 
obtain his negative results 

Such was the position when Pender was invited to 
Paris to repeat, in the splendid laboratories of the 
Sorbonne, and in conjunction with Crdmicu, the ex¬ 
periments he had made in Baltimore. * Funds were 
provided, in part bv the Carnegie Institution, in part 
by the Institute of France, and the two experimenters 
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set Lo work together, and with the same result— 
Pender verified the Faraday-Maxwell theory, Cr£mieu 
disproved it. 

Experiments were then made on the direct m^netic 
effect, repeating, but with some modifications W meet 
objections of Crdmieu, Rowland’s original experi¬ 
ment These, again, led to the result that a charged 
surface moving in its own plane produces a magnetic 
field; the very sensitive and permanent astatic system 
employed in this experiment will be found useful else¬ 
where, but reference must be made to the original 
paper for an account of it Finally, Crdmieu was con¬ 
vinced, it remained only to account for his negative 
results 

It was observed that in all cases he had covered the 
charged conducting surfaces with a thin layer of some 
dielectric other than air, usually india-rubber or mica, 
and there seemed some reason to suppose his failure 
was due to this, and so it was proved to be, the re¬ 
moval of the dielectric coating from Crdmieu's 
apparatus enabled him to observe tnc convection effect, 
while by coating the discs used in Pender's induction 
experiment with mica, the convection effect was re¬ 
duced by some 90 per cent 

How the dielectric acts is still a mystery; it is satis¬ 
factory, however, that the two experimenters are in 
agreement. The thanks of physicists are due to those 
who suggested and rendered possible this somewhat 
novel collaboration, it is satisfactory to the great 
French physicists who have aided Cr6mieu with advice 
and assistance that the matter should be settled at 
Paris; it is satisfactory to Pender that he has estab¬ 
lished conclusively and finally the result which was the 
beginning of Rowland's brilliant fame 

At the same time, the question, What does the 
dielectric do? remains an interesting one, especially 
as Vasilesco-Karpcn, in a paper which follows the one 
wc have been discussing, finds that it has no effect 
on the result. He modified Crdmieu's arrangement 
by introducing a condenser into his circuit of coil, 
commutator and galvanometer, in which induced 
currents are set up by the alternating charge and 
discharge of the rotating discs By suitably arranging 
Lhe period of this circuit he was able to intensify 
the efforts considerably, and obtained a reasonably 
satisfactory agreement between his results and theory. 
The disc, as was the case in most of Pender and 
CYdmieu's experiments, moved between condensing 
plates, and Vasilesco-Karpen made the following four 
senes of experiments -—(1) Disc bare, condensing 
plates bare; (2) disc bare, condensing plates covered 
with glass 4 mm in thickness; (3) disc covered with 
a thin layer of caoutchouc, condensing plates bare; 
(4) disc as in (3), condensing plates as in fa) 

He states as the result that, so long as the speed 
and the charging voltage are kept constant, the mag¬ 
netic effect is the same in all these cases. This result 
is opposed to that of Cr£mieu and Pender, who found 
that coating the disc wilh a thin layer of rubber de¬ 
stroyed the convection effect, and so the matter rests 
at present. The magnetic effect due to the motion of 
an electron is confirmed, some of its secondary con¬ 
sequences remain obscure. 


NOTES. 

The lisi or birthday honours includes the following 
names of men known in the scientific world a —Prof C. U 
Neve Foster, F R S . has received the honour of knight¬ 
hood Colonel D A Johnston, director-general of the 
Ordnance Survey, has been appointed a Companion of the 
Order of the Hath Dr Robert Bell, FRS, acting 
director of the Geological Survey of Canada, has been 
appointed a Companion of thp Iirpenal Service Order The 
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Hon A C. Gregory, formerly surveyor-general of Queens¬ 
land, who has'done much for exploration and the promotion 
of science in Australia, has been promoted to the rank of 
K C M^G 

Tub following Is a list of those to whom the Royal Society 
has this year awarded medals The awards of the Royal 
medals have received llis Majesty the King's approval — 
The Copley medal to Prof, Eduard Suess for his eminent 
geological services, and especially for the original researches 
and conclusions published in his great work " Das Antlitz 
der Erde ”, n Royal medal to Mr Horace T, Brown for 
his work on the chemistry of the carbohydrates, and on the 
assimilation of carbonic acid by green plants | a Royal 
medal to Sir David Gill for his researches In solar and 
stellar parallax, and his energetic direction of the Royal 
Observatory at the Cape of Good Hope; the Davy medal 
to M Pierre Curie and Madame Curie for their researches 
on radium; the Hughes medal to Prof J Wilhelm 
H^ttorf for his experimental researches on the electric dis¬ 
charge in liquids and gases 

We are informed that Dr Charles J. Martin, F R S , 
has now entered upon his duties as director of the Lister 
Institute of Preventive Medipine, and in future the ad¬ 
ministrative work of the Institute will be under his control 

Tiib annual course of Christmas lectures at the Ro>al 
Institution, specially adapted to young people, will be de¬ 
livered by Prof Ray Lankester, FRS, whose subject is 
11 Extinct Animals ” The first lecture will be given on 
Tuesday, December 39, 

An application has been made by the German Meteor¬ 
ological Office for daily telegraphic reports from the Ben 
Nevis Observatory, wlfh the view of applying them in fore¬ 
casting the weather of north-western Europe. The directors 
of the observatory have agreed to send the telegrams asked 
for. 

Many biologists will regret to know that Mr l C 
Thompson, well known as a naturalist, and especially for 
his work in connection with the Liverpool Marine Biology 
Committee, died suddenly on November 6 

Prof Raphael Pumtelly, of Newport, R I , and Prof 
W \f Davis, nf Harvard, have returned from a 
journey in Turkestan, made under the auspices of the 
Carnegie Institution, to study the ancient human occupa¬ 
tion of the region In relation to its physiography .Science 
states that the expedition proceeded from Baku to the end 
of the main line of the Central Asiatic Railway at Tashkent 
Pror Pumpelly, with one party, then made an excursion 
south-eastward across the Alai range and valley to Lake 
Karakul on the northern Pamir. Prof Davis and his party 
went north-east, rrossing the western Tian Shan ranges to 
Lake Issikul. 

It Is reported in some of the daily papers that Dr Otto 
Schmidt, of Cologne, has succeeded in isolating and culti¬ 
vating a parasite from cancer, and in preparing an anti¬ 
serum for the disease So many positive statements of the 
Isolation of a cancer-parasite have been made during the 
^ast few years, and have subsequently proved to be incorrect, 
and so many capable men have been investigating cancer 
without result, that reports of this kind cannot be accepted 
without further proof. The publicity given to matters of 
this kind is much to be deprecated, in the majority of In¬ 
stances false hopes are raised which must end in disappoint¬ 
ment for many sufferers. 
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Likut -Colonel Bruce, who has been Investigating 
sleeping sickness In Uganda, has returned to England, 
having confirmed and extended the observations of 
Castellani upon the presence of a trypanosome parasite in 
this disease. The trypanosome was found to be present 
in practically every case in the cerebro-spinal fluid, and also 
in the blood. From analogy with nagana or tsetse fly 
disease of horses and cattle, it was surmised that a species 
of tsetse fly might carry the infection in sleeping sickness, 
and along the shores of the Lake Victoria Nyanza, where 
, the disease is especially rife, large numbers of a tsetse fly 
(GJomna falpqlts) were found, and were demonstrated by 
experiment to be capable of rarrying the trypanosome 
Moreover, freshly caught flies in infected areas wereln some 
Instances found to harbour trypanosomes It is" 1 further 
suggestive that this fly is confined to certain well-defined 
areas which correspond absolutely with the distribution of 
sleeping sickness, in regions where no Glosstna palpalts is 
found there is no sleeping sickness These investigations 
therefore, point to the conclusion that sleeping sickness is 
a human tsetse fly disease 

At the Royal Geographical Society on Tuesday Com¬ 
mander Peary gave an address on hn " Four Years' Arctic 
Exploration, 1B9&-1002 " In the year 1899 he obtained the 
material for an authentic map of the Buchanan Bay, Bache 
Peninsula, Princess Mane Bay region, crossed the Elles¬ 
mere Land ice-cap to the west side of that land, established 
a continuous line of caches from Cape Sabine to Fort 
Conger, and familiarised himself nnd party with the entire 
region as Tar north as Cape Bcechey During the journey 
in 1900 Commander Peary determined conclusively the 
northern limit of the Greenland archipelago, or land group, 
and practically connected the coast south-eastward to In¬ 
dependence Bay, leaving only that comparatively short 
portion of the periphery of Greenland lying between 
Independence Bay and Cape Bismarck indeterminate The 
non-existence of land for a very considerable distance to the 
northward and north-easi ward was also settled, with every 
indication pointing to the belirf that the coast along which 
the party travelled formed the shore of an uninterrupted cen¬ 
tral polar sea extending to the Pole, and beyond to the Spits¬ 
bergen and Franz Josef Land groups of the opposite hemi¬ 
sphere In 1901 Commander Feary left Conger for another 
northern trip, hut on reaching Lincoln Bay it was evident 
that the condition of men and dogs negatived the possibility 
of reaching the Pole, so the party returned to the Windward 
at Payer Harbour In 1905 a start was made from Payer 
Harbour for the northern journey, and latitude 84° 17' 27* 
N was reached, but the party had to return, and in the 
autumn of the year the Windward steamed southward, 
arriving at Sydney, C D , on September 17, 190a, after an 
absence of four years, three months, and ten days Re¬ 
ferring to his future plans. Commander Peary said he hoped 
to start norlh neat July, and If the season was favourable 
he would have his ship by September 1 on the northern 
shore of Grant Land, near the Alert's winter quarters. 
Wintering there, he would start with the first of returning 
daylight in the following February to make a journey across 
the polar pack to the Pole and back again. 

Major Ronald Rosa read a paper on malaria in India 
and the colonies at the Royal Colonial Institute on Tuesday. 
In the course of his address he pointed out that scientific 
research has established three great laws concerning 
malaria —first, that It is caused by numbers of micro¬ 
scopical parasites which Jive and' propagate themselves In 
the blood, secondly, that these parasites are carried from 
sick persons to healthy ones by the agency of a genus of 
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mosquitoes called Anopheles; thirdly, that these kinds of 
mosquitoes breed principally in shallow and stagnant 
terrestrial waters. Four years have elapsed since these 
facts were established, and a vast mass of information has 
been accumulated regarding the actual working of the pre¬ 
ventive measures which have been based upon them Major 
Ross described the State measures for the repression of 
malaria that have already led to successful results in Sierra 
Leone, Havana, Lagos, Ismailia, the German colonies, 
Hong Kong, and other places. It has been proposed that 
permanent sanitary commissioners should be appointed for 
some of the colonies, but Major Ross said that Mr 
Chamberlain has suggested to him an alternative scheme, 
namely, that several learned societies should periodically 
be asked to send out special commissioners for the purpose 
of examining and reporting upon the sanitary affairs of 
specified tropical Crown colonies, and that such reports, 
after editing by the societies referred to, might then be sub¬ 
mitted to Government for consideration. Commissioners 
of this kind would cost less, and, not being servants of 
Government, would be able to give entirely unprejudiced 
opinions. 

A demonstration was given last week at the works of 
Messrs Johnson and Phillips of a new electrical process 
for the preparation of peat-fuel. The process aims at 
extracting the large percentage of water in peat, partly 
by mechanical and partly by electrical means, the freshly 
cut peat Is packed into rotating cylinders, and whilst fans 
•beat out part of the moisture, a strong current of electricity 
is passed through the mass which heats it and thereby helps 
the extraction of the water It is claimed that a first-class 
fuel can be produced in this way, but no particulars as to 
the cost of production, or results of tests of the fuel by 
competent engineers, are given in the pamphlet describing 
the invention 

The Nagri Sabha established in Benares has, we learn 
from the Pioneer Mail, interested itself in making additions 
to the Hindi literature, but the difficulty of translating 
English scientific works, on anount of the absence of suit¬ 
able Hindi equivalents for the English technical terms, has 
been an obstacle In the way of authors 'lhe Sabha, there¬ 
fore, resolved to remove this difficulty by compiling, with 
expert aid an authoritative dictionary of scientific words 
and phrases met with in the English scientific works, and 
separate glossaries were ready last year and circulated for 
criticism among men of science in India In order finally 
to approve and pass the tentative lists, the Sabha appointed 
a committee from among its members, and invited the 
various local Indian Governments to nominate represent¬ 
atives. Criticisms have been received from men of science 
in various parts of India 

The medical officer of health for the City of London 
states in his lost report that a case of enteric fever has 
been notified from Paddington as having in all probability 
been caused by mussels sold in Billingsgate Market, The 
mussels were found to have been obtained from a dealer 
at Lelgh-on-Sea, and in consequence samples of mussels 
and cockles from the same source were submitted to Dr 
Klein for bacteriological examination. Dr Klein reported 
that both the cockles and the mussels were polluted with 
sewage, some of them to a dangerous extent, and that the 
cooking of the molluscs had been very Imperfectly tarried 
out. This state of affairs having been brought to the 
ftotlee of the Fishmongers' Company, 'the sale of cockles 
from Leigh has been prohibited in the London markets 
Some months ago the Leigh cockles were found to be 
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polluted, and warnings were Issued nod. directions given for 
a minimum period 0/ boiling to be adopted, which seem to 
have been disregarded 

A very interesting lecture, entitled 11 Allerlel rathoden, 
das Wetter zu prophezelen,delivered by PrOf J M. 
Pernter, director of the Austrian Weather Service, before 
the Society for the Diffusion of Scientific Knowledge, 
Vienna, has recently been published by that Society A* 
the title suggests, the author deals with all kinds of methods- 
employed for weather prediction from the earliest to the 
present time After doing full justice to the usefulness of 
local weather signs, such as the appearance and movements 
of clouds, the formation of caps on hills, the colour of morn¬ 
ing and evening skies and the like, often smcessfully in¬ 
terpreted by agriculturists and others, he gives particular 
attention to a prion theories based on cycles, the phases of 
the moon, and the motions of planets, and points out their 
general untrustworthiness, and the great difference between 
such theories and the empirical inductive methods adopted 
by the meteorological central offices By these latter means, 
only can any advance be made. With the knowledge which 
at present exists, however, he holds ouL little hope of being 
able to forecast the weather for more than one day in 
advance To improve upon the results now obtained, the 
author points out that a more minute investigation is re¬ 
quired (1) of each [Hunt of every form of distribution of 
barometric pressure, (a) of the rate and direction of travel 
of each depression over Europe; (3) of the manner in which 
a certain type merges into another form, and (4) of the 
change in the weather caused by the various modifications 
of each form of barometric distribution By a careful study 
of such details the author ihmks that the percentage 
of total successes of the forecasts may be gradually raised. 

In the Proceedings of the American Academy of Arts and 
Sciences, Prof. R W. Wood discusses the anomalous dis¬ 
persion, absorption, and surface colour of nitroso-cJimethyJ- 
amlme This substance is interesting as filling the gap 
that exists between the aniline dyes and ordinary trans¬ 
parent substances 

M Ch. F6ry describes In the Journal de Physique a con¬ 
venient method for determining the constants xif lenses It 
depends on the principle that if a ray falls on u lens in a 
direction parallel to the axis, and at a distance d from it, it 
will undergo an angular displacement a, the tangent of 
which is dif, where / is the focal length, and by observing 
a, / can be found Moreover, by calculating the values of 
f corresponding to different values of d, the aberration can 
be calculated. 

Many attempts have been made to give purely dvnamlcal 
proofs both of Maxwell's law and of the second law of 
thermodynamics, but nearly every one of these deductions 
has, on closer examination, been found to involve some 
assumption or other, and not to be a result of mathematical 
reasoning alone. In two recent communications to the 
Philosophical Magattnc (August and October) Mr S H. 
Burbury discusses the late Prof Willard Gibbs's treatise 
on statistical mechanics and, Mr J H. Jeans’s theory of 
ga«e,q, and his criticisms go tc show that these Investi¬ 
gations form no exceptions to the rule 

The Scientific America^ for October 10 contains two 
papers of interest in connection with the problem of 
" aviation " M. 6mile Guanni describes some experi¬ 
ments bv Prof Bertelll for studying the action of air 
currents on curved surfaces such as may be taken to re¬ 
present birds' wings, and a new aeroplane machine, con- 
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at rue ted by Messrs. Groom bridge and South, Ja described, 
whirh is stated to be 80 feet long and 60 feet wide (the 
figure of the 11 full-sized model 11 hardly corresponds to 
these dimensions), and li to be supported on two sets of 
superposetr aeroplanes, one at the front and the other at 
the rear of the machine. 

In his fifth report on aeiamnloglca] investigations pre¬ 
sented to the British Association at Bradford, Prof Milne 
directed attention to the connection between large earth¬ 
quakes and variations of latitude indicated by a comparison 
of the statistics for the period 1895-1898 Mr Adolfo 
Cancani has published in the Bollelmo of the Italian 
Seismological Society the corresponding figures for 1899- 
190a, and the results tend to confirm Prof. Milne’s hypo¬ 
thesis The figures for 1895 and 1896 give a smaller 
number of earthquakes satisfying the conditions laid down 
by Mr Cancani than would be required on the hypothesis 
of such a connection, but this the author attributes to the 
fact that the arrangements organised by Prof. Milne for 
recording seismological observations were not completed in 
the two years in question 

We have received from the makers—Messrs Newton and 
Co , 3 Fleet Street—an extremely simple device iailed the 
11 Boyla " tube, which has been designed for the purpose 
of demonstrating all the phenomena attendant upon the 
processes of ebullition and condensation. It consists of a 
strong glass tube about four inches long and three-eighths 
of an inch in diameter, in which a readily vaponsable 
liquid is hermrlK ally sealed When held over a very small 
flame the liquid boils, and when its temperature reaches 
the critical point ihr surface rises and becomes ill-defined , 
then the liquid \aponses and forms clouds m the upper 
portion of the tube, which in turn condense and form drops 
that fall through the space above the liquid in the form 
of rain Thus the whole process of ebullition and con¬ 
densation may be shown to a number of students at one 
time, and in a much more convenient manner than is at 
present in general use. The tube is bent round at the top 
in the form of a hook, so that it may be readily suspended 
over the flame, and, in the absence of accidents, It may be 
used over and over again ad libitum 

The author of the article on " Botany nt the British 
Association " in Nature for November 5 writes to say 
that the last line of the paragraph dealing with Miss 
Sargent's paper on the origin of the Monocotyledons (p 
18) should read, 11 it was more like a Dicotyledon than a 
Monocotyledon." In his report he inadvertently transposed 
the words Dicotyledon and Monocotyledon. 

Tub September issue of the American Naturalist contains 
a continuation of Prof Morse's synopses of North American 
invertebrates, this section dealing with the parasites of the 
genus Tnchodectcs, which infest mammals 

In the October number of the Zoologist Mr J L Donhote 
records the existence of a British example of the mouse- 
coloured bat (Afyoiu tnurmus), taken at Girton in 1888. 
The specimen was probably brought ovpr from the Con¬ 
tinent with plants or other produce The only other record 
of the species In our islands is afforded by some specimens 
taken in the grounds of the British Museum previous to 
i»55- 

A paper in the October issue of the Zoological Society’s 
Proceedings on " The Marine Fauna of Zanzibar and 
British Africa," by Mr. F. F. LaidJaw, deals with the 
planariaffflTof the Zanzibar district, in which, out of a total 
of nine species collet ted, eight are described as new, four 
of them being referred to new genera Apparently no shore- 
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haunting species have hitherto been recorded from the 
eastern side of Africa, except In the Red Sea and Cape 
Colony, hence the high percentage of novelties 

Under the title of " Cold Spring Harbor Monographs," 
the Brooklyn Institute has commenced the Issue of ■ series 
of short animal biographies after the plan of the well- 
known " L M B C, Memoirs." Of the two issues before 
us (forming the first and second of the series), the one, by 
Miss Smallwood, deals with the beach-flea or sand-hopper 
(Talorcheflia longicorms), while the second, by Mr. Daven¬ 
port, is devoted to the local representatives of the insects 
of the group Col Jem bo] a, with special reference to the move¬ 
ments of the section included in the family Poduride. Both 
memoirs are illustrated with plates, which are perhaps a 
little rough In execution 

Dr O Abel, In the Silsungsberichle of the Royal Vienna 
Academy, describes certain isolated molars of anthropoids 
from the Leithakalk, One of these, for which the name 
Gnphopithecus suesst is suggested, indicates a new generic 
type, while the other is assigned to Dryoplthecus, with the 
title D dnrwmt It is also pointed out that the name 
Artfiro/iodus, proposed by Dr Schiosser last year for certain 
anthropoid remains, is preoccupied, and the name Neo~ 
ptthecus is suggested in its place. In the same journal 
Dr F. Werner describes the reptilian and amphibian fauna 
of Asia Minor Special attention is devoted to the true 
lizards (Lnccrta), which are illustrated In three coloured 
plates, one form being described as new, under the name 
of L anatohea 

A recent Bulletin of the New York State Museum is 
devoted to an account, by Dr J. L. Kellogg, of the feeding 
habits and growth of Venus mercenaria, commonly known 
as the 11 littlc-neck clam " In his introductory remarks 
the author directs attention 10 the rapid diminution in the 
number both of that species and of the true 11 dam " (Mya 
arenana), both of which form important articles of diet in 
New York " Clam-farming" would undoubtedly long 
ago have taken the place of 11 clam-digging ” were it not 
that beaches and sand-flats are public property to which 
everyone has the right of access. The little-neck clam, 
although it will also flourish between tide-marks, grows 
most abundantly below low-tide mark, where it is taken 
with tongs 11 Much of the shallow bottom about Long 
Island, in which clams were formerly taken, has been 
leased to aystermen The profit from oyster culture is 
much greater, acre for acre, than that derived from the 
taking of hard clams, which are left to propagate by the 
natural method. The areas left to dammers are now 
limited, and the great part of the supply used in the canning 
industry comes from the southern coast At the same tune 
clams are rapidly diminishing In the available beds." 

The new cone of Mont Pelde and the gorge of the 
RIvi6rc Blanche, Martinique, are dealt with by Mr. E O. 
Hovey (Amer. Joutn . Science, October). He directs 
special attention to the new “ spine ” or obelisk of which 
an Illustration was given In Nature for October 1. Mr. 
Hovey remarks that no one can say exact'y what the nature 
of the spine is, but probably it Is largely pumlceous 
Another striking feature is the filling of the gorge of the 
Rivitre Blanche with calcined rocks, dust, and ashes which 
have been poured out of the crater by numerous eruptions. 

The National Transcontinental Railway is planned to 
extend to the north of the Canadian Pacific Railway, from 
New Brunswick through Quebec and Ontario to Winni¬ 
peg, in Manitoba There it moats the Canadian Pacific 
Railway, and diverges again to the north, through parts of 
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AftsinlboU,’ Saskatchewan, Alberta, and Athabasca, and 
across British Columbia to the neighbourhood of Port 
Simpson. In aid of this enterprise a cone he report on the 
resources of the line of country between Quebec and Winni¬ 
peg has been drawn up by Dr H M Ami, of the Geological 
Survey of Crffrda (Sessional Paper, No 143). The physical 
geography, geology, soils and economic minerals, and the 
natural history generally are described 

In some notes on the geology of the Hawaiian Islands 
{Amet Joum Science, October), Mr J C Branncr directs 
attention to the striking series of canyons in the volcanic 
rocks on the northern coast of Hawaii There are blufTs 
with an elevation of a thousand feet, and enormous gorges 
that extend Inland with almost perpendicular walls, some 
of which are said to be 2000 feet in height The gorges 
are nearly or quite as deep near their upper ends as at 
the lower ends, and they have flat bottoms They were 
formed as V-shaped gorges on the land, and have sunk 
until their lower ends were occupied by the sea, forming 
deep fjords which were soon filled by material derived partly 
from the sea and partly from streams Other interesting 
features are dealt With by Mr. Hranner 

A full account of the life and work of the late Prof 
Cornu is contained in the Revue gtntralc des Sciences for 
October 30. The appreciation is from the pen of M C 
Raveau. 

Tiib lecture on the periodic system of the elements de¬ 
livered by Sir William Ramsay at the recent meeting of the 
German Association at Cosset (see Nature, October 15, p 
586) has been published in pamphlet form by the firm of 
J A Barth, Leipzig 

Among articles dealing with scientific subjects contained 
in the November reviews and magazines, wc notice two 
dealing with recent experiments on radium One is by Mr 
J. B Burke on the radio-activity of matter, and is contained 
in the Monthly Review, the other, on the riddle of radium, 
is by Mr. A. 5 M Hutchinson, and is published in 
Pearson*s Magazine The latter magazine gives consider¬ 
able prominence to science this month, for in addition to the 
article mentioned, there is one on 11 Our Descent from 
Monkeys," by Mr S S Burkinan, illustrated by photo¬ 
graphs showing habits and characterises that link man to 
monkey forms, and also descriptive accounts of the 
Waimangu geyser. New Zealand, and the habits of wood¬ 
cocks. 

A paper read by Mr Edmund McClure at the Church 
Congress held at Bristol last month is a satisfactory indica¬ 
tion of the sympathetic attitude which the churches now 
show towaMP 1 scientific research Mr McClure’s paper 
was entitled 11 The Aids which Science gives to the 
Religious Mind," and In it, after referring to Mendellefl's 
periodic law and the recent work of Sir W. Crookes and 
$>ir W. Ramsay, he asks — 14 Does not the religious mind, 
whuh lives and moves in the sphere of the unseen, find an 
J| d in such an extension of the reach of the mental eye? " 
It is encouraging to know that scientific work and thought 
ran Inspire reflections on the relation between the visible 
and Invisible universes 

Messrs. Townson and Mercer, of Camomile Street, 
London, have submitted lo us for examination a form of 
rvtensimeter designed by the Rev. G B Lavelle, of Water¬ 
ford The method of measuring linear expansion upon 
uhich the construction of the apparatus depends, is already 
well known In physical laboratories, and the apparatus is an 
elaborate form of one described in elementary books on 
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practical physics. The Instrument consists of a brass 
cylinder half a metre long, with side tubes for the Ingress 
and egress of steam The half-metre metal rod oL which 
the linear expansion Is to be determined rests on thwiottom 
of the cylinder, and its other end passes through a hole In a 
movable metal cap to the c>Under, Temperatures are 
measured by thermometers introduced through india-rubber 
stoppers in the side tubes, and the spherometer is supported 
on a brass plate with a hole in the centre, the plate being 
so supported that it and the spherometer can be moved away 
from any issuing steam A dry cell and electric bell are 
supplied with the apparatus to provide for greater accuracy 
in determining the instant of contact between the sphero- 
meter and the metal rod, but this seems an unnecessary 
elaboration 

High varua Tor distillation under reduced pressure can 
be rapidly produted by filling the apparatus with carbon 
dioxide and condensing this with liquid air. Liquid carbon 
dioxide cannot be used, as it contains o 75 per cent, by 
volume of dissolved air, but carbon dioxide snow gave good 
results, the dissolved air, like that dissolved in water, 
contains an excess of oxygen, the proportion being 24 1 per 
cent by volume 1 he most convenient method is to pre¬ 
pare the gas from marble and hydrochloric acid, and to 
exhaust to 30 mm by means of a water-pump; this oper¬ 
ation is repeated (our times, and on cooling with liquid 
air a vacuum of o 1 mm is produced The lowest pressure 
recorded was o 026 mm when rubber connections were used, 
but In a vessel made wholly of glass the vacuum required 
for the production of kathode rays could be obtained Ernst 
Erdmann, in describing this method in a recent number of 
the Berichte, adds that in London liquid air costs Less than 
fivepence per kilo 

The additions lo the Zoological Society’s Gardens during 
the past week include a Ring-tailed Lemur (Lemur catta) 
from Madagascar, presented by Lady Campbell; a Grey 
Seal (Haltchoerus grypus) from the West Coast of Ireland, 
two Meyer’s Parrot*. (Poeoccphalus meyert) from South-east 
Africa, two Yellow-billed Cardinals (Paroaria capttala) 
from Chili, five Bungoma River Turtle {Emyda. granosa), 
three Roofed lortoises (Kacfiuga tectum), three Indian Eryx 
(Eryx johni), four Conical Eryx (Eryx comcus) from India, 
a Four-lined Snake (Coluber quatuorhneatus ), South Euro¬ 
pean, deposited; a Polar Bear (Urnis mantimus) from Nova 
Zcmbla, purchased 


OUR ASTRONOMICAL COLUMN. 

Revision or Rowland's Wave-llngiiis —In view of the 
extreme Importance to workers in astrophysics of having a 
perfectly trustworthy system of standard wave-lengths, Prof 
Hartmann reviews, in No 3, vol. xvnl , of the Astrophysical 
Journal, the methods used by Rowland in constructing his 
wave-length tables, and points out their sources of error 
He shows that Rowland made the metallic arc wave-lengths 
given In his 41 New Table of Standard Wave-lengths" 
coincide with those of the 9olar spectrum by applying purely 
empirical corrections which cannot now be found In a 
series of tables Prof Hartmann also shows that differences, 
amounting in some cases to 003 unit, exist between the 
solar and metallic wave-lengths, and .suggests that further 
experiments should be performed, on similar lines to those 
pursued by Michelson and Fabry and Perot, for the purpose, 
of determining a general factor—the F of Fabry and Perot 
—by which the whole of Rowland \ table might be reduced 
to a rationalised standard from the equation A = (F and P)Fo, 
where (F and P) is the absolute wave-length found by the 
French observers, and Fo is Lhe factor mentioned above. 
This would produce an errorlnss wave-length on Rowland’s 
scale for each of (he thirty-three lines measiyed by Fabry 
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and Perot, which would varv but little from Rowland's 
values, and yfet be free from their systematic errors 

Prof taHartmann has already done this for the part of the 
ipectrunl.dn which Habry and Terot worked, and has j 
obtained u torrection, C, which, when applied to the values 
given In Howland’s " Preliminary Table. r ’ rids them of the 
errors discussed by him Not having the necessary facili¬ 
ties for pursuing this Important work himself, Prof. Hart¬ 
mann appeals to those spectroscoplsts who have them to 
complete the work commenced bv Michelson, Jewell, and 
l'abry and Perot for the whole of Rowland's tables 

Paraii-ak or 0 Cassiopfi.®.— In a note to No 3910 of 
the A s fro no misehe Nachnchtcn , Herr S K6stinksky, of 
Pulkowd, discusses the results of three separate determin¬ 
ations of the parallax of 0 Cassiopeia*. The first of these 
was obtained by Prof Pritchard, using the photographic 
method, at Oxford in 1888, and gave the value 15 ± 

o # oa , the second, obtained by Herr Kdstinksky himself, 
using the transit instrument in the prime vrrtical, gave a 
mean value of ir = +0* i4±o* 03, whilst the third was 
recently obtained by Mr A S Flint, of the Washburn 
Observatory, from meridian-passage observations, and pro¬ 
duced as the mean result * = +0" 10 ±0*03 

On considering these three values, obtained by three 
different methods, Ilerr Kdstinksky arrives at the conclusion 
that the absolute value of The parallax of 0 Cassiopase is 
with great probability very near to +o # 1, and rather a 
little greater than less 

Astronomy in Schools —Mr W W Payne contributes 
an Interesting article to No iofi (October) of Popular 
Astronomy, in which he strongly advocates the introduction 
of practical yet simple astronomical observations into the 
ordinary higher grade school’s curriculum He points out 
the absurdity of the general opinion that large instruments 
and expensive equipments are necessary In order to render 
observational astronomy a truly educative subject, and 
shows that a large amount of real training of the observ¬ 
ational powers might be given with a small telescope. As 
examples of the type of observation he would suggest, he 
mentions the recognition of the bughter stars by name, 
and the keeping of methodical records of their light and 
colour characteristics and their occasional changes Then, 
with quite a small telescope, a large amount of useful work 
—from an educative point of view—might be performed 
In observing and methodically recording the characteristics 
of some of the finer examples of multiple stars 


UNIVERSITIES; TIIEIR AIMS , DUTIES , AND 
IDEALS .* 

Variety of T^tfs of Universities 

Q NE remark of a general kind must be made before pro- 
reeding* lo a synthesis of the purposes of universities 
It is a platitude, )et not unimportant, to the effect that they 
will not be (and cannot be expected to be) uniform in 
character Old universities have their traditions, some- 
timed the growth of centuries, and though they have to 
review their ideals from time to time and to revise their 
practice to meet the challenges and the demands made by 
the growing needs of the nation, changes are made only 
gradually, and the main character tends to persist through 
the changes. On the other hand, new universities arise In 
response to new demands of diverse kinds, and their 
character is bound to be shaped by their origin, their cir¬ 
cumstances, and their growth In the later Middle Ages, 
the philosophy -of the schoolmen yielded before the onset 
of the study of the humanities—a study which has largely 
determined the character of our oldest universities. The 
physical sciences, by their growth during the last century, 
have modified the range of education and have influenced 
profoundly some of the older universities, while they have 
had no small share in dominating the form of newer found¬ 
ations The needs of applied sciences and practical 
sciences in our own day are stirring Ideals of education 
widely removed from those that reposed upon the humani¬ 
sm, and they are leading to the establishment of learned 

‘ 1 IPart df an a||lnM lo the Souihpat Literary and Phllonophlcnl Society, 
delivered on Septembar 17 by Prof. A. H. Fonytb, FRS. 
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Institutions of types hitherto unknown. Sometimes between 
one univenuty and another, sometimes within the limits 
of a single university, there will be what is almost a 
struggle among the subjects in their historical assignment 
to courses of study. Fundamental question^ are being 
asked Should the study of modem languages displace 
that of the ancient languages? Will applied science 
diminish the attention paid to pure science? Will practical 
needs direct the study of applied science?. Must the 
acquisition of so-called usrless knowledge be renounced in 
favour of so-called useful knowledge? Can it still be 
possible to maintain the process of a liberal education in 
the presence of the demands for technical instruction and 
commercial instruction * These and many other questions 
will arise in practically every university They must be 
answered when they arise, and the answers will i>ary, per¬ 
haps from time to time, certainly fiom body t6 body. Yet 
diversity of character, of circumstances, and of practice, 
will not exclude a certain community of spirit and a certain 
similarity of obligation 

What is a University? 

What is a university? Is it a building, dr a set of 
buildings? Is it a federation of srhoola? Is i( an aggre-, 
gation of faculties? Is it a corporation of individuals, 
formally devoted to a common purpose* Is it an examining 
body with power to grant degrees? In each of these senses, 
and doubtless in several others, the word university has 
been vaguely used at different times and of different bodies. 
In its earliest use in regard to the kind of institution under 
consideration, a university appears to have been a sort of 
scholastic guild , there were solicIics of masters, as there 
were societies of students, and e«uh of these was called a 
university There were two places where these guilds 
grew into greater importance than elsewhere at I he close of 
the twelfth century, one was Pans, mainly a university of 
masters, the olher was Bologna, mainly a university of 
students Indeed, so supremely important were JLhese two 
universities, even while they were so distinctively different 
in chdrarter, that most of the older European universities 
have conformed lo one or other of these types in many (if 
not in most) essential features Thus Oxford and Cam¬ 
bridge are modelled on the master university of Pans , it 
is the graduates who have the power of electing tHe acting 
I rhief of the university On the other hand, the ancient 
Scottish universities are modelled on the student university 
of Bolognn, it is the undergraduates who have the power 
of electing the acting chief of the university There 
have been variations in the detailed developments of the 
different universities Most of them had several faculties, 
though not all of them had the same faculties Thus 
Salerno, at the zenith of its fame towards the end of the 
eleventh century, was simply n medical school (having, it 
may be mentioned, several women among its teachers and 
writers) Bologna had a faculty of law only, Paris had 
fatuities of theology and arts, Saragossa had one of 
arts only. '1 he notion that a university was a school in 
which all branches of knowledge are represented was one 
that sprang up later, and had a considerable vogue \ this 
Literary Society will readily recall Dr Johnson V description 
of a university as 11 a school where everything may be 
learnt ” The conception of a university as a centre for the 
cultivation of universal knowledge and the teaching of 
universal knowledge undoubtedly propounds a stimulating 
ideal, and the realisation of the ideal is as nearly imperative 
m modern times as anything almost Impossible can be Al 
any rate, I know of no instance in which that conception 
of a university Is justified by actual facts; and there Is 
on record one instance in which the conception was com¬ 
pletely falsified by actual facts, in that no teaching of any 
kind of knowledge whatever was done—the old university 
of London, now modified into a university that not merely 
examines, but also teaches. 

Characteristics. 

What, then, should be taken as the working conception 
of an ideal university? To my mind, it le a corporation 
of teachers and students, banded together for the pursuit of 
learning and the increase of knowledge, duly housed, end 
fitly endowed to meet the demands raised In the achieve¬ 
ment of Its purposes In the prosecution of its academic 
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alms, the university should be free from all external 
censorship of doctrine, ft should also be free from all 
external control over the range, or the inodes, or the sub¬ 
jects, of teaching 1 . Above all, thought should br Tree from 
fetters of official type whether political, from the State, 
or ecclesiastical, from the churches, or civic, from the 
community; or pedantic, from the corporate repressive 
action of the university itself. In its establishment, the 
amplest powers that wisdom can suggest should be con¬ 
ferred upon it In working out Its intellectual salvation, the 
cxerciss of those powers should be vested in select bodies 
of fit persons, sufficiently small in number to be efficient, 
yet large enough in number to prevent degeneration into 
an intellectual clique, changing sufficiently from time to 
time to prevent the dominance of merely personal polities, 
and representative enough to be in Louth alike with the 
experience of the past and with aspirations for the future 
so far as these have taken shape or have acquired definition 

Access to the facilities of the university should be open 
to all‘duty qualified persons, without consideration of sex, 
without consideration of station in life, without consider¬ 
ation of intellectual beliefs, whether theological, political, 
or otherwise The universitv should have the power of 
requiring bolh a minimum of qualification and » variety of 
qualifications to be satisfied by an applicant before ad¬ 
mission to the status of student. Some lest of qualification 
had to be imposed upon mediaeval students, for Latin, then 
still something of a living language, was the one language 
of learning—and workers in science can sigh that it ever 
Leased to be so That some test of qualification si ill is 
desirable probably is obvious to anyone who accepts my 
view of what university education should be In my view, 
the school should prepare for the university, and education 
in the university should be, not something distinct from the 
school education, but rather its development, its amplifi¬ 
cation, and (on some issues) its complement Hnelly stated, 
the preliminary training should have been finished, and 
only those whose attainments show that they are qualified 
to profit by further training should be admitted to the 
courses of university study. 

Qualification of Stupknts 

As this limitation is Important, will vuu be patient with 
me while I make a digression from my main topic and 
indicate the kind of minimum of qualification that I, if an 
autocrat, should exact in order to have one security (neces¬ 
sary, though not sufficient) that the students shall he not 
unworthy of a seat of learning * Besides the usual elements 
of rending, writing, and arithmetic (and I would add draw¬ 
ing to them), his studies should have included subjects that 
would tram and develop some power of expression, some 
power of reasoning, some power of observation r lo give 
him some power of expression, 1 would use his own language 
in the first place, initiating him into the mysteries of 
grammar and analysis through it alone, giving him some 
acquaintance with selections from the best of us literature, 
and, above all, practising him regularly in the art of com¬ 
position in his own language. Then, after a certain stage, 
and In order to give Turn, while still at srhool, a more 
accurate literary training, he should be drilled in at least 
one foreign language, so as to be able to read it with ease 
and accuracy; the contrast of the two languages in idiom, 
diction, method, and manner, should emphasise his critical 
appreciation of his own, and increase, therefore, his control 
over lr If he can spare time for onlv one foreign language, 
my choice would be a modern language , if he can spare 
time for two foreign languages, let Latin be one of them , 
if he can spare time for more, he is in the way of being a 
scholar, and lie needs none of my presumptuous directions on 
this head- To give him some power of reasoning, I would 
use the elements of mathematics, his algebra should be I 
built upon his arithmetic, without the fatuous artificialities 
that dlsflgdre text-books and examinations, though happily 
m a lessening degree; above all, he should have a training 
In geometry, beginning with experimental work so as to 
famUlarlto him with the matter, and gradually introducing 
the protests of geometrical reasoning, and if he can be 
taught the elements of mechanics, beginning also with an 
cxperlnhentol basis, so much the better. To give hup 
some power of observation, 1 would use some of the 
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experimental sciences, my own choice w-nild ba ihe rudi¬ 
ments of experimental physics ur inorganic chemistry Uqt 
more thun all these are wanted, all Ihe studies thus far 
prescribed are for Ihe purport. 0 [ sharpening hiJ&its, and, 
in the process, they will develop his intelligence The 
latter must be developed also in other ways, and to my 
mind one of the be&L of wav s is to give him a general know¬ 
ledge or the hislorv of his country, a general knowledge 
of the geography of the world, and (if possible) some rudi¬ 
mentary knowledge of the modern history of neighbouring 
countries 

Such a programme provides the elements of a liberal 
education A youth, so educated, is ready for the technical 
training now needed for so many of the occupations of 
life, and even if he does nirt devote more nvne to the con¬ 
tinuance of his studies, he is provided with the elements 
of such intellectual interests as should make him an intelli¬ 
gent man and an intelligent ntirin Also, suih u pro¬ 
gramme is prai licable foi the average bov , no exceptional 
ability is needed to have completed suih a course ut the 
age of fifteen or sixteen I am not prepared to sav that 
the average boy at any school in Engl md will have achieved 
this programme before he is sixteen , if 1 may judge from 
some not entirely laudatory inticiMiib that are openly ex¬ 
pressed from time to time and lemain unrebulled, it seems 
to be the fart that the average bov at 'i public srhool 
does not achieve such a programme or iib equivalent before 
he is sixteen But 1 am opLmiislu enough to bdieve that, 
in the future as in the past, uiipri vements can come even 
in English education, and meanwhile I am lontent to claim 
that the programme of training whuh has been sketched 
is not mer p ly possible, but is prartnable also, within the 
time allowed 

(.Hours of Students 

Let us assume, therefore, that we have an ample supply 
of average students who have undergone some not inade-“ 
quale preliminary training, and, as hopeful assumptions are 
encouraging, lot us further assume that there is more than a 
sprinkling of students with abilities well above the average 
In coming to our ideal university, which is eager to receive 
them, the students are ai united by varied kinds of needs 
and desires homo -many of them, i should like to think— 
mean to devote themselves to one or other of the different 
forms of prarln'il business, not intending to use their 
university education professionally, but preparing to take 
their part in maintaining and elevating the tone of the 
community All the professions and callings, whether 
learned or technical, are (n be recruited from among the 
students when once they have been trained Some have 
the intellectual ambition, more or less defined as yet, 
ultimate lv to devote themselves to a life of learning in their 
own university by preference, yet, if not there, then in 

some other There are men intent upon the ministry of 
religion there are men intent upon (he public service of 

the State Last in this enumeration, there are the men of 

genius, as yet unprociaimed, who ,crc to find in the uni¬ 
versity that training which will gradually reveal to them 
their powers, anil that stimulus which will inspire them to 
the highest service of mankind is the discoverers and the 
thinkers of their generation To all these men the uni¬ 
versity must give the means and the opportunities of 

obtaining the knowledge idupted to their several intellectual 
needs 

Spirit of Umvfrbuv Thaimnu 

Of course, every person would be piepared to acknow¬ 
ledge that a university education includes more than even 
Ihe most industrious and praisrworlhy absorption of know¬ 
ledge, and much of the influence of a universitv depends 
upon the spirit and the circumstances in which knowledge 
is given and received There is a 1 education of character 
ns well as of mind, and the two can be achieved simul¬ 
taneously by the due conduct of studies. Thoroughness 
must be the dominating quality in every study, difficulties 
which arise must be solved, not evaded, proofs must be 
sternly examined and only accepted if found valid and 
dearly comprehended, truth, and not merely comfortable 
or convenient doctrine, must be (lie object of search, and 
■I) must he done in u spirit that would scorn dishonesty of 
shuffling about the affairs of the mind as, contemptuously 
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as one scorns dishonesty or shuffling about the property of 
one's neighbour. 

Nor ls»it less Important that the Imagination should be 
stimulate^ Some stimulus will come from every study, 
honestly and thoroughly pursued , according as It is greater 
or less, so Is the greater or the smaller advantage to the 
student—not then alone, but throughout his life, as affect¬ 
ing his power, his influence, his usefulness. Above all, it 
is important to have what may be called the play of 
intellect between the teachers and the students, and, more 
particularly, in oil liberty among the students themselves, 
it makes for force of character, for steadiness of character, 
for command over powers, for fairness, for soundness of 
judgment, for proper confidence in one's self, for proper 
consideration for others, for toleration, for knowledge of 
rren, and for the seriousness of life This phase of educa¬ 
tion Is more important than mere instruction, and a uni¬ 
versity in which it is not secured provides but a maimed 
and stunted education It stirs, it moves, it creates, the 
sentiment felt to the university, its operation has some¬ 
thing of the air of spiritual romance, something also of 
elusive mystery It cannot be secured by regulations or 
endowments, it is a product of the spirit of the plarr and 
the spirit of the time, difficult to establish as a custom, a 
treasure beyond value when once established as a tradition 
Each university in its own manner must evolve its own 
method of establishing this influence, the utmost that its 
formal regulations can achieve is the due provision for the 
intellectual needs of all classes of students 

Range op Instiiuciion 

To discharge this duty, fraught with issues so grave to 
the good of the community, one necessily for the ideal 
1 university is that her courses of possiblr instruction should 
cover the whole held of human thought and intellectual 
activity, so that she can take her part in the diffusion and 
the extension of knowledge She should possess such a 
collection of teachers that a student could obtain instruction 
In any department of knowledge, and could be trained in 
the use of any method by which knowledge is obtained 
All sources of knowledge must be open to all students as 
they want them, all aids to learning must be provided 
She must foster the liberal studies where 11 nothing accrues 
of consequence beyond the using", she must fosLer the 
oseful studies where the revenue to be produced is of essential 
consequence In every art, in every science, in any study 
which Is neither an art nor a science, the spirit of inquiry 
should be encouraged, and the only dogma permitted to 
the teacher should be his guiding advice based upon know¬ 
ledge and experience 

To those who are acquainted with the working of actual 
universities, my claims may be deemed excessive But 1L 
ib to be remembered that 1 am dealing with an ideal 
university, and there is no doubt that, in this form of human 
activity as (1 imagine) in all other forms, working practue 
will be derived from the too lofty ideal by the omission of 
some of its constituents Moreover, the omissions may 
reflect the wishes, the preferences, even the prejudices, of the 
founders and the supporters, they may also be some index 
of the neediness of the university in actual work What¬ 
ever their muse, they will tend to vary from one centre to 
another, and thus ench working university will acquire its 
individual character, and monotony of character will be 
avoided 

Making this passing concession to the limitations that 
inevitably cramp the initial stages of great undertakings 
and sometimes shallow their whole course, let me return to 
my ideal university where all departments of knowledge 
are represented, and attempt some classification of these 
departments so as to give greaLer clearness and precision 
to some or its activities They are set out in the order 
in which they arose naturally to me when considering them 
—no other significant e, either of preference or importance, 
is implied in the order 

Position of Theological Studifs 

As a preliminary let me deal with a matter which must 
be settled m the rase of each university specifically and 
particularly—the attitude towards theology The older 
among our foundations include its stud) within the curri- 
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culuin, the tendency of most of our new foundations is to 
exclude its study. My ideal university is to make provision 
for every department of knowledge, and, as theology li 
undoubtedly a branch of knowledge, she must make pro¬ 
vision for the teaching of theology But In my university, 
thought is to be free from all fetters of official type. In¬ 
cluding those imposed by the churches, and the spirit of 
inquiry is everywhere to be encouraged. These conditions 
exclude all that part of theology which is expounded 
definitely on the basis of dogma, and, so far as 1 see, admit 
all else. "I hus dogmatics, apologetics, pastoral theology, 
would be exrludrd, exegesis, ecclesiastical history, the 
characteristics and distribution of religions, and the history 
of religion, would be included Provision would have to be 
made for the teaching of these latter subjects, and it 
is more than probable that each of the teachers would 
have some definite dogmatic position But of the Intrusion 
of dogmatic views into the exposition of the retained sub¬ 
jects I am no more afraid than I should be of the intrusion 
of party politics into the academic exposition of history or 
(what Is to be stirred into passionate interest in England 
in the very near future) into the academic exposition of 
economics Nor to my mind is there any arbitrary quality 
in the action which would include a portion of theology 
and leave the rest to be obtained, presumably in some 
theological school of the appropriate dogmatic hue My 
ideal university is to include the whole field of human 
knowledge, but it is not to include everything based on 
human belter or beliefs, any more than it is to include 
everything bated on human activity, and 1 do not rrquire 
it to make provision for the whole training of a dogmatic 
theologian any more than to make provision for the whole 
training of (say) a surgeon or an engineer 

Branches of Knowledge, Subjective to Man 

Having now expounded this opinion as frankly as is con¬ 
sistent with the brevity imposed upon me by circumstances, 

I pass to a review of other activities of the university which 
usually do not give rise to contentious difficulties As a 
beginning must be made somewhere, let us begin with man 
We may regard him as engaged m the conduct of his own 
existence, possessed of mental faculties, directed by certain 
tastes, exercising menial activities, standing (eilher as an 
individual or as one or a group) in multifarious relations 
with other men; he is placed amid a universe, and there 
are the phenomena of that universe, living or inert, outside 
him Each of these qualities, if they may be so styled, 
gives rise to a branch or to several branches of knowledge. 

Our first quality of man as an existing being has regard 
to his Conceptions of the general nature of knowledge and 
existence as such, and to the theory of his conduct of his 
own existence, the branches of knowledge related to those 
conceptions and that conduct are most simply described 
by the titles of metaphysics and of moral philosophy or 
ethics 

His next quality pictured him as possessed of mental 
faculties The range of these faculties, their detailed 
activities, their modes and methods of working, to mention 
only some of their features, give rise to the branches of 
knowledge described by the titles of psychology and logic 
In theory, there are close relations between logic and mathe¬ 
matics , in practice, particularly the older practice, mathe¬ 
matics as a subject has usually been derived from the study 
of nature 

Man then was indicated as directed by certain tastes, 
in this indication, it is mainly his ssthetic faculty that is 
contemplated The branches of knowledge associated with 
the xsthetic element in man are conveniently summarised 
in the title of the fine arts, meaning thereby the arts of 
music, architecture, sculpture, and painting, alike In their 
industrial and their intellectual aspects 

When we contemplate the quality of man as connected 
with the exercise of his mental activities, not in the mode of 
the exercise but in its results, we are practically face to 
face with the intellectual creations of all individuals in 
the aggregate The section of knowledge which thus arises 
is so vast that there Is difficulty in finding a single title to 
describe it Taking account of such limitations upon the 
range of this knowledge as are implied in the other activi¬ 
ties of man which have been explicitly recited, I shall 
perhaps most simply describe it as literature 
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When we contemplate the quality or man as standing in 
relatione with other men, either as an individual with other 
individuals, or as a member of a community with other 
communities, or as a citizen of n State with other Slates, 
the branches of knowledge arising through these relations 
areiJafigiipges, law, economics, and history 

Thus far, every branch of knowledge indicated has arisen 
through the consideration of qualities directly appertaining 
to the individual man, either to himself alone or in associ- 
ation with others But his circumstanrcs have to be con¬ 
sidered He Is placed in a universe, and before there tan 
be any real approximation to a fit understanding of man 
and his surroundings, the phenomena of the universe must 
be studied in their facts, their laws, iheir orders, their 
significance, their influence These studies are vast and 
varied, they Are concerned with all the knnwnble relations 
of nature, alike animate and inanimate, and they give rise 
to that immense aqd ever-increasing ordered body of know¬ 
ledge, usually called science in general It includes all 
the particular sciences, and these may be ranged broadly 
in the three classes of mathematical sciences, physical 
sciences, and biological sciences, the first two of which have 
closer relations with one another than (as yet) cither with 
the third 

Rami tit stion of Studifs 

Provision has to be made for I he adequate teaching of 
all these branches of knowledge, and it will be seen that 
my ideal unlversuy is growing at an alarmingly rapid rate 
Yet the growth will have to be much greater, in respect 
even to these branches of knowledge, than the statement 
tan outline, exacting as it seems Branches of study have 
been indicated as originating mainly in sonic one source or 
other, but any study, once definitely introduced min an 
ordered scheme of knowledge, may develop into issues 
vastly wider than its initial purpose Tramples occur at 
every turn Languages arose in my enumeration through 
the relations between man and man, presumably, there¬ 
fore, they arose for their use in oral communication But 
they tan be studied for other than utilitarian purposes 
They may be studied organically, that is, for their Accidence, 
their syntax, the sources of Iheir words, the analogies and 
the differences in their methods, their growth and their 
mutations, their influence upon one another, these, and 
similar aspects of languages, constitute the science of 
philology, and provision will have to be made for its teach¬ 
ing. further, I would make the mild remark that langu¬ 
ages, ancient and modern, are the vehicle of literature in 
the widest meaning that can be given to the word, and 
a mode of teaching them, which is neither utilitarian (in 
my sense) nor philological, will be required for appreciation 
of the best treasures of thought, for comprehension of the 
records of development of nations, for intelligent under¬ 
standing of the civilisations of the world 

As for languages, so for history, another of the subjects 
that in my enumeration arose through the relations hetwern 
man and man. It may begin in our scheme as the record 
of the doings of particular peoples, it must develop into 
the history of mankind to which that of particular peoples 
is ancillary. The history made up of acts is not more 
important, rather it is less important, than the history of 
movements and the development of political thought 
Account must also be taken of the fine arts, moral 
philosophy, religious thought, scientific thought, in that 
continuous succession which also is their history For all 
these, and for the corresponding amplifications of other 
branches of knowledge introduced initially in the simplest 
of elementary demands, provision must be made In the 
university 

OnibR Branches of Knowifdof 

When all this is recognised, and when all the demands 
thus made are acknowledged and met, then it might be 
imagined tjmt the necessary provision of the university is 
complete and that she is fully equipped to discharge all 
her duties. Far from this being her happy reality, she must 
afford opportunities for another group of classes of know¬ 
ledge of an entirely different kind In the gradual elabor¬ 
ation of the scheme, many useful branches of knowledge 
have been established; yet in their inception they have been 
established rather as pure knowledge, and they do not attain 
their full significance until they have been so organised 
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that the amplest utilitarian tax has been levied on their 
1 riches. There thus must be (to use the ancient word) a 
faculty of theology, a faculty of law, a faculty of medicine 
and surgery; though just as not all theology lvA be taught 
in the one faculty, for dogmatics have been excluded, so 
neither all the practice of law nor all the clinical elements 
of medicine and surgery con be taught in their respective 
faculties in the university 

Nor is this all These practical organisations have been 
selected as being subjective to man, but they are not com¬ 
plete even within that categorical limit Growing academic 
thought has discovered that other organisations of know¬ 
ledge can fitly be framed , Birmingham now possesses a 
department of commerce, Cambridge has just established a 
new curriculum in economics, and not 'in one university 
alone has provision been made to meet a growing sense of 
the need for a department in the history, the theory, and 
the art, of cduvaLion itself. 

The tale of demands is not yet full Only Ihosc bram hes 
of useful knowledge have thus far in the scheme been 
selected for utilitarian organisation which are most closely 
associated with man's health and man's human relations 
'1 here still remain Those other branches of useful knowledge 
which, fitly organised and selected, will train men to wield 
the forces of nature for the advantage of the community. 
Perhaps the most conspicuous example of such a group of 
branches of knowledge is provided by the school of engineer¬ 
ing which certainly must exist in our ideal university, to 
mi lude instruction in electrical engineering, in mechanical 
engineering, and in naval engineering , and other examples, 
following the wisdom of recent establishments, will be given 
by a school of agriculture, a school of tropical diseases, and 
departments of particular industries depending largely upon 
(he locality of the university It lies with the future 
gradually to work out the balance between practice and 
training, and to settle the proportion between experiment 
and experience, in the equipment for professions of the 
newer order as has been done for the professions of 
medicine and surgery And let me add two warnings. 
While the earlier stages in any such process continue, there 
is more than a probability that old ideas as to what con¬ 
stitutes a university education will receive rather rude 
shocks, and may occasionally be staggered I would, very 
respectfully, urge a caution against the exclusion of any 
subject of new * technical knowledge from the university, 
either actual or ideal, if only because no man can foretell 
its possible tribute to even abstract theories, I would 
suggest that its prudent reception in a not too unsympa¬ 
thetic spirit is a preferable mode of exercising the caution of 
academic wisdom On the other side, the fiery and 
occasionally arrogant advocates of devotion to the newest 
learning would do well to temper their vehemence with 
intellectual charity Before they came upon the scene, 
thought had propounded problems which their sciences 
cannot touch, after they shall have left it, thought will 
continue to propound problems equally unamenable in their 
sciences 

Extension of Knowledge Research 

Hitherto, f have spoken of the university as .1 treasury 
of all ascertained knowledge which is to be given without 
stint to all qualified students coming for its wealth, and 
those who distribute this wealth are the professors and 
other teachers But that duty, no matter how excellently 
discharged, is not the sole duty of these officers in respect 
of knowledge , if it were, the university would only be a 
rather glorified secondary srh.rtl It is true that wc have 
not supposed our ranges of study to be confined to antique 
knowledge which is crystallised , on the contrary, all know¬ 
ledge is to find its home in our university and, at the fitting 
stage, the students will be brought into contact with living 
knowledge, growing, increasing, and in its very vitality 
proving the greatest stimulus to the ardent mind You 
would not be content that the estimates of literature should 
Only be those of some bygone generation The last word in 
judgment of painters and painting had not been uttered 
when Ruskin finished his great book Almost from day to 
dav, a chapter in the history of nvilmation anterior to the 
Greeks is bring opened up by the discoveries in Crete. 
Not all the problems nf history are solved, and their solu¬ 
tion will add to the knowledge of the p^sl, perh ips to the 
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comprehension of the present. After the past week, you 
will not need to be told In detail how, in every direction, 
the sciences, abstract, concrete, practical, are advancing 
by leaps Vid bounds. Progress is the condition, it Is the 
essence, of living knowledge, it should be the very breath 
of life of the university. 

How is this progress to be secured, and the knowledge 
of It made available? It is manifestly the duty of the pro¬ 
fessors to assimilate new facts as they come, and to submit 
them to those critical refining and concentrating processes 
which make the surviving product some contribution to 
truth But is there to be nothing else on the part of the 
professors 3 Is it to be “ all take and no give ”? all absorp¬ 
tion and no production? Arc they to profit by taking toll 
of all the thought of the world, and to contribute nothing 
for toll in return? I hold it to bn (hr highest duty of a 
teaching professor that, up to the Limits of his powers, he 
should strive to contribute to the increase of knowledge 
and the advancement of truth 

Now I know that all professorial spirit Is not the same 
spirit Ih^re is a spirit which devotes itself to administra¬ 
tion, its works deserve grateful acknowledgment, and they 
are undoubtedly indued with the exercise of power, so dear 
to nmnv souls lhere is a spirit which devote*, itself to the 
humanising and social influences that should he a feature 
in the life of a university, its labours arc blest in a 
quickened vitality that affects the whole community. But 
the spirit of research must also be there, not alone the 
quest of facts, but the quest of truth, which is higher than 
fails; not alone the love of novel thought, but the love of 
wisdom, which is the crown of thought You cannot secure 
it by regulations, a professor will devote himself to research 
In proportion as he likes it, not because it is an expected 
duty \ ou cannot exact it from eve ry professor , but there 
must be a substantial amount of research produced by the 
aggregate of professors, or their corporation will full to 
contribute its share to the advancement of learning More¬ 
over, in the absence of research, the university will fail 
in other respec is, for it will be unable to exercise the pro- 
foundest of all influences upon the most earnest of its 
student* whose later duly it will be to carry on the torch 
of learning- l mean the influence of stimulus and in¬ 
spiration 

Will jou let me be reminiscent for a few moments? 
When I was an undergraduate at Cambridge studying 
mathematics in all the earnest and kindly rivalry that is 
frankly and easily possible among juung men who are 
friends, there was, among the professors, a group of four 
incn of supreme eminence, Stokes, Cayley, Adams, and 
Maxwell We wen* not (or we thought we wrre not) 
suflinontly qualified by our attainments to attend their 
loc lure*, in our earliest days, but our teachers could tell 
us of their powers, their genius, something or what they 
had done or were doing, and we knew that they stood 
among the great men of the world Do you think it was 
a little* tiling to young men at the opening of life that they 
belonged to n university which possessed such illustrious 
pioneers of learning 3 I can tell jou that, though the 
young men then knew themselves hardly worthy of entrance 
even into the court of rhe Gentiles in the temple of new 
knowledge, the mere presence of the great men simulated 
them and inspired them along the paths which led to the 
temple 1 have spoken of one group o r professors, great 
men in the domain of knowledge that was our special 
pursuit, 1 would mention another group of professors 
possessed by Cambridge at that time, equally great in 
another domain, that of theology They were Lightfoot, 
Westernt, Hart 'lu theological students 1 suppose that 
they stood for ns nrurh as did the mathematical group to 
us, hul even to those of us who were not theological 
students their achievements made the university a more 
stimulating home of study, though we knew nothing in 
detail of their work. All these men are dead, the oldest 
of them all only a few months ago, their bodies are buried 
ip peace, but their names live for evermore, a treasured 
inheritance and the proud possession of the university of 
which during their lives they were an ornament, a glory, 
and an inspiration 

This deviation into personal reminiscence is undoubtedly 
an Interruption of my main line of argument. Yet these 
particular examples of fact may do more than any ordered 
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sequence of reasons could do for the establishment of my 
contention that a healthy university must contribute not 
merely to the diffusion of knowledge, but also to the 
advancement of learning 

Concluding Remarks. 

I have spoken at length of some of the aspects of universi¬ 
ties, and have incidentally alluded to others, and some 
have been omitted entirely. It is time, however, that my 
remarks should draw to a close, and so I leave the subject 
with you at this stage Earlier in the evening I confessed 
that the receipt of the charters of the Universities of Man¬ 
chester and of Liverpool suggested my subject. But the 
real reason for its selection was a desire on my part to 
do something by way of concentrating your thoughts, and, 
through you, the thoughts of others, upon the significance 
of university education, for I believe that a vigorous uni¬ 
versity can exercise 4 most beneficent influence upon the 
life of a nation It certainly can play its part in so train¬ 
ing men that they enn contribute to the commercial success 
and the material welfare of the people among*whom it is 
placed But it can do more The greatness of a people 
is not to be measured solely or even mainly by its com¬ 
mercial surcejss, or the extent of its empire, or the vigour 
of its fighting powers Thought has its part in life, no 
less than action, frequently it dominates action, often it is 
more potent than action in its influence upon the course 
of civilisation In estimating the position of a nation in 
the scale of the world, not a little weight ultimately is 
attached to its devotion to learning The spread of learn¬ 
ing makes for the clearer understanding of the nations by 
one another, and consequently assists towards developing 
feelings of comity and invoking the spirit of peace 
Universities can do niuih as agents in the achievement of 
these aims as of others that are mo/e utilitarian. They 
give to their people a wider range of knowledge and a 
higher standard of culture, and they can organise the genius 
and the ability of a nation so as lo feed the living springs 
of rUtion and enable it to make no unworthy contribution 
to the growing thought of the world 


ASTRONOMY AND METEOROLOGY AT THE 
BRITISH ASSOCIATION . 

HE proceedings of the department of Section A which 
was devoted to astronomy and meteorology were con¬ 
spicuous this year on account of the meeting of-the Inter¬ 
national Meteorological Committee, which was held during 
the Association week, and brought to Southport not 
only representative meteorologists from the United States, 
France, Germany, Austria, Russia, Sweden, Norway, Den¬ 
mark, Holland, and the Azores, but also a very notable 
gathering of British meteorologists r I he muster at the 
meteorological breakfast, which was organised by Dr H R 
Mill, was not less than sixty-two 

International Committee Meetings 
The meetings of Lhe International Committee, under the 
presidency of Prof Mascart, and of the Subcommittee for 
International Telegraphy, under lhe presidency of Prof. 
Perntcr, were so arranged that the members could attend 
the meetings of the department beveral of them made 
communications to the section and took part In the dis¬ 
cussions. lhe variety of language added to the interest of 
the proceedings, which were in gratifying contrast with the 
rather depressing occasions represented by the meteorology 
davs as they used to be before the formation of a special 
subsection for cosmical physics. 

Before going on to ine work of the subsection, a word 
or two may be said about the work of the International 
Committees First, for the subcommittee on weather tele¬ 
graphy its duty is to consider all matters which concern 
the efficiency of the arrangements for dally weather maps. 
In Europe these arrangements are of the most complicated 
character, and require the cooperation not only of a number 
of independent meteorological services, but also of an edual 
number of independent telegraphic services bringing 
messages, not as a rule from the centres of business, but 
from the most remote and exposed positions on the European 
coasts to the various central offices. The relations between 
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the several services are partly by way of exchange and 
partly by way of payment for services rendered, and com¬ 
plication la inevitable 

Considering the difficulties to be overcome, and the diver¬ 
gent interests of the different offices, the results already 
achieved, as represented in the weather maps of Europe, 
are a remarkable witness to the spirit and capacity with 
which the predecessors of the present committee have 
approached the subject, There are still some questions out¬ 
standing, for which d solution is obviously desirable, con¬ 
nected with the hours of observation and the time occupied 
In the transmission of the despatches But questions of the 
observations and their transmission are so mixed up that 
they are as much matters for the telegraphic services as 
for the meteorological offices. Accordingly, the tendency 
nf the committee, after prolonged consideration of man) 
details, was towards a conference with the International 
Telegraphic Convention, and the work was devoted to 
formulating the questions which might be profitably raised 
in such a conference 

The International Committee itself is somewhat informal 
in its proceedings It begins formally enough by record¬ 
ing changes In the personnel, which mapr have been already 
arranged by correspondence, and receiving reports from its 
Subcommittees On this occasion these included, besides 
the report of the Telegraphic Subcommittee already 
mentioned, an important and final report from the Com¬ 
mittee on cloud observations, the results of which were sub¬ 
sequently given to the Association by Prof Hildebrands son, 
and an account of the work of the Aeronautical Committer, 
of which results have been already published by the German 
Government, and which were also referred to subsequently 
in the proceedings of the section To this was added, as a 
supplement, an account by M Teisserenc de Borl of the 
FranctvScandinavian aeronautical station in Jutland, estab¬ 
lished by him in 190a with the cooperation of the meteor¬ 
ological authorities of Denmark, Sweden, and Norway 
Other work in connection with the exploration of the upper 
air was mentioned. 

The committee thpn went on to consider various proposals 
for the extension or improvement of observations, referred 
to the committee or made by individual members, among 
which were to be found proposals for the organisation of 
observations of atmospheric electricity referred by tho 
Academy of Science of Saxony, the institution of regular 
observations of solar radiation, and various other matters 
of a more or less technical character, an acmunt of these 
details will be given in the official report of the proceed¬ 
ings. An English translation of the report will be pub¬ 
lished as usual by the Meteorological Council 

Two important resolutions, one appointing a subcom¬ 
mittee to organise a committee for dealing with simul¬ 
taneous solar and terrestrial changes, and the other direct¬ 
ing the attention of the British Association to the incon¬ 
veniences of the present practice of having different systems 
of units of measurement for meteorological observations, ure 
ffeferred to later on 

At the close of the meeting of the committee, at which 
a cordial vote of thanks was pnssed to the Mayor and 
Corporation of Southport for the use of the committee room 
of the Town Hall for the meetings, the following future 
International assemblies were announced —In 1904, a 
meeting of the subcommittee for terrestrial magnetism at 
Cambridge, and a meeting of the aeronautical subcom¬ 
mittee at St. Petersburg; in 1905 a conference of directors 
of meteorological offices and observatories at Innsbruck 

Meetings of the Department for Astronomy and 
Meteorology . 

Meetings of the subsection of the Association devoted to 
astronomy and meteorology were held on Friday, September 
it, and the following Monday, Tuesday, and Wednesday. 
During part of the session of Monday and on Tuesday 
meetings of the remainder of the section were held, simul¬ 
taneously with those of the department, for the discussion 
of papers on mathematics and physics 

The proceedings on September 11 commenced with the 
chairman's address, which has already been 'printed in these 
columns. Arising out of a vote of thanks proposed bv Prof. 
Schuster, there came what may prove to be an important 
suggestion, that the time has now arrived when meteor- 
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ologists of all countries should adopt a uniform system for 
the measurements of pressure and temperature Those 
quantities have certainly been measured long Aough for 
men of suencc to bo able to agree as to what*E the most 
scientific and the most practical way of expressing them 
The result of Pi of Schuster's suggestion appeared first as 
a communication from the International Committee, and 
subsequently as a resolution upon the subject by the General 
Committee of the Association. 'I he address was followed 
by a discussion of simultaneous solar and terrestrial changes, 
introduced by the president of the Association, Sir Norman 
Loekyer, in a paper which gave a short account of the 
history of the various measurements that have been made 
bearing upon the subject in association with this paper, 
a paper b) Dr Buchan on the distribution of rainfall in 
Scotland in relation to the sun-spot period was taken, and 
a general discussion followed, in which Dr Ilellmann, of 
Berlin, referred to ihe work done in Germany upon the 
subject, and bather Cortie, of SUmyhurst, opposed the view 
that tile conmition between solar prominences and terres¬ 
trial phenomena is directly one of cause and effect When 
the subject was subsequently lonsidered by thn International 
Meteorological Committee, a subrimmmUc was appointed 
to carry on its further development 'I he original members 
named are Mr. Shaw, Prof Perntcr, S11 Norman Lotkyer, 
Prof Langley, and M Angot Upon these now devolves the 
duty of organising the subcommittee for the furtherance of 
the object in view ATler the disuission, M '1 nsserenc dp 
Bort read a paper in brench, “ Sur Ips depressions barome- 
Lriques," in whuh he traced in detail the vertical strut Lure 
of barometric depressions as determined by observations of 
the upper air In the afternoon Messrs Grossnuinn and 
Lomas exhibited some interesting pictures illustrating the 
origin and forms of hoar frost obtained in a refrigerating 
chamber 

On Monday, September 14, the proceedings opened with 
a paper in German by Prof Pern ter, of the Austrian 
Meteorological Office, upon the use of the hair hygrometer 
in place of the psychromeler for purposes of ordinary observ¬ 
ations of humidity. 1 he contention of the paper was that 
both instruments required empirical graduation, and that 
if the same trouble were devoted to the empirical gradu¬ 
ation and management of the hair hygrometer ns is now 
required for the psychromeler, the results would be more 
satisfactory Prof Pernter exhibited a specimen of the 
instrument in which no pulley was used, and one important 
cause of objection to the hair hygrometer was thus avoided. 
He also exhibited a very interesting photograph from the 
Sonnblick of a portion of a halo which hud been predicted 
on theoretical grounds, but had never been observed before, 
us it is formed below the horizon line Attention wus next 
turned to astronomy by a paper* 1 of Prof Turner's on the 
question, " Was the new star in Geinmi shining previously 
as a very faint star 7 11 On photographs of the region taken 
by Dr Max Wolf at Heidelberg and by Mr Park- 
hurst at Yerkes, a faint star is shown very near the place 
of the Nova, but the evidence was on the whole against 
identity, and this conclusion was confirmed by 1 letter from 
Prof Barnard, received on the morning of the meeting, 
annauncii^- that he had observed the faint star shining 
beside the Nova The subsertion thru reverted to meteor¬ 
ology, and listened to a very important paper by Prof 
Hddebrandsson, of Upsala, upon the results of (he inirr- 
national cloud observations and their effect upon the 
general theory of the circulation of the atmosphere. 
Prof Hildebrandsson first exhihiled a reproduction of a 
drawing illustrating James Thomson's theory of the general 
circulation, which is practically similar to the scheme of 
general circulation adopted by Fcrrel, He then showed a 
senes of diagrams representing t ie motion of the upper 
atmosphere as determined by the motions of cirrus clouds 
deduced from cloud observations in all parts of the world. 
In some cases, also, the motion of the lower clouds was 
given The general system of circulation thus established 
was shown to differ In most important particulars from the 
calculated circulation of Thomson and Ferre I In the dis¬ 
cussion an interesting point was raised by Prof Hergesell 
as to the extent to which the motion of air could bn InfWred 
from the motion of clouds, i-iciuds only being formed In 
certain states of the atmosphere , but the question was not 
solved. 
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The subject qf kite observations and the general Investi¬ 
gation of at he upper atmosphere was then taken up. It 
was introwijced by Mr. Dines, who gave an account of the 
work of the kite committee of the Association and of the 
difficulties met with in carrying out the continuation of the 
observations in the summer of this year off the west coast 
of Scotland. Dr A L Rotch followed with an account 
of the kite observations at Blue Hill in the years 1900-2, 
and Prof Merge sell added an account, for the most part 
in German, of the work of the International Aeronautical 
Committee He coxuluded in English with an eloquent 
appeal to the science of this country to take a part in this 
important investigation 'I he three papers mentioned were 
followed by a general discussion, which had not coni lulled 
when the morning silting of the section was adjourned 
It was accordingly postponed until the following day, and 
then continued by Profs Schuster, 'lurncr, and M 
IVis8er» ne de Bort The matter was subsequently hroughL 
before the runiimltee of Section A, and nt their instance 
the General Committee at their iinal meeting adopted a 
resolution urging the lounul to take steps to seiure 
the means of joining this international enterprise I he 
papers in the afternoon were one on photographs of the 
Orion nebula, by Mr W E Wilson, showing what could 
be done by screening to bring out in a positive detail of the 
central overexposed regions of the negative, while pre¬ 
serving the faint extensions, on the spectra of lightning, 
by Dr. W J S Lockyer, which formed a suitable com¬ 
panion to the author’s fine collettion of photogr- phs ot 
lightning in the meteorological exhibition, and which was 
Jurther eluudated by a photographic spectrum of lightning 
from Yerkes Observatory, and also a paper by Mr D 
Burns, attributing some of the unexplained phenomena 
accompanying volcanic eruptions In the West Indies to 
cLcctmal action 

On Tuesday, September 15, Prof Milne, whose ill-health 
during the meeting of the Association unfortunately pre¬ 
vented his taking much part in the proceedings, read the 
re|H>rt of the sei sinological committee, and gave an account 
of his conclusions on the present state and properties of the 
interior of the earth I hat was followed by a number of 
astronomical papers Prof Hale sent from the Yerkes 
Observatory u series of very fine photographs made with 
the new Humford spectrn-heliograph mounted on the 40-imh 
refractor By setting the slit in different parts of the K 
line he is able to photograph the distribution of calcium 
vapour at successive heights above the photosphe'f, and to 
show hnw the rah turn 11 flonuii ” expand as they rise and 
spread out over the spots He announced also the existence 
of dark hydrogen flncruli and of occasional dark cahium 
flocculi Prof Sihuster 1 attributed a very important paper 
on radiation from n foggy atmosphere, finding in the 
11 scattrnng” of light by mulct ules .in explanation of the 
fact that a star may show the hydrogen scries partly bright 
and partly dark A paprr by Prof Sampson announced 
some of (he results of the eclipse observations of Jupiter’s 
satellites upon which he Is now engaged, and one by Father 
Cortie on solar prominences and terrestrial magnetism went 
to show that no direct relation in detail could be traced 
between individual prominente outbursts on the sun and 
terrestrial magnetic storms The conclusion was that both 
depend on some rieep-sr.ited common cause, and not directly 
one upon the other There followed a paper by Dr Paulsen, 
of Copenhagen, in whii h the spectrum of nitrogen was 
compared with the spectrum of the aurora obtained by long 
exposure in the Arctic night of Iceland Dr Bmhan gave 
an aciuunt of the results of an investigation of the variation 
of temperature in the water of the Levant, which regularly 
gains temperature during one part of the day and loses it 
all tgain within the twenty-four hours This gain and loss 
Dr Bui han attributed to the effect of absorption and radi¬ 
ation The decision between that hypothesis and the 
alternative .upp-sled by Mr J Altken, that it might be 
aicounted for by convection, wa. left at an attractive subject 
for further eonsiderahon 

The work of the day concluded with some magnetic 
papers. Prof Schuster reading for Dr. Bauer, first an 
account of the progress of the magnetic survey of the United 
States, and secondly an attempt to compute the secular 
variation of the earth's total magnetic energy. The report 
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of the committee of the Falmouth Observatory, to which 
the Association is giving a liberal subsidy, in order to main¬ 
tain a self-recording station free from the electrical inter¬ 
ference which has destroyed the usefulness of the Kew 
observations, until a new national magnetic observatory ip 
established, was merely formal *“ * 

I he subsection continued its labours up to the end of the 
available time of the Association. On Wednesday, Dr. 
W. J S Lockyer read a paper on the relation between 
prominences, sun-spots, and coromc Dr Buchan produced 
the twenty-first report of the committee on Ben Nevis 
Observatory, which concluded with a summary of the results 
ns bearing on forecasting Prof Callendar gave an account 
of the electrical self-recording instryinqnts designed by him¬ 
self, and pointed out their advantages over those in general 
use 'l here are so many points in connection with the prac¬ 
tical use of self-recording instruments tq which it is desirable 
that attention should be directed that it is to be regretted 
that the limited time of the section did not permit more 
extended discussion of the general question Dr A. L 
KotLh gave an account of the results of his experiments at 
Blue Hill upon the effect of meteorological conditions upon 
the audibility of sounds between a high-level and low- 
level station 'i he results were of a negative character on 
the whole, no specific effect could be attributed to differ¬ 
ences of meteorological condition 'I he business concluded 
with a paper by Dr Mill on some rainfall problems, In 
which he discussed some practical difficulties arising in the 
construction or accurate rainfall maps The usual vote of 
thanks concluded the proceedings 

Exhibition of Objects of Interest in Meteorology f Terrestrial 
Magnetism , 

In connection with the meeting of the International Com¬ 
mittee, an exhibition of objects of interest in meteorology 
and allied subjects, terrestrial magnetism, solar physics, 
seismology, Ac , was organised lne preliminary arrange¬ 
ments were made by a committee which met at the Meteor¬ 
ological Office, and consisted of representatives of the 
Meteorological Council, the Royal Meteorological Society, 
the Scottish Meteorological Society, the president of the 
Association, the Astronomer Royal, the director of the 
National Physical Laboratory, and a number of others in¬ 
terested in the subjects represented. The result was the 
collection of a large number of very interesting exhibits 
from the following exhibitors — 

The Admiralty, Hydrographic Department, magnetic 
apparatus, the Astronomer Royal, historical instruments, 
magnetic and meteorological records, the Meteorological 
Council, books, maps, didgrams and automatic records; the 
National Physical Laboratory, Kcw Observatory, McLeod's 
sunshine recorder, cloud apparatus and photographs, records 
and diagrams illustrating meteorology, magnetism and seis¬ 
mology , Prof. A A Rambaut, Radcliffe Observatory, baro- 
grams showing disturbances due to volcanic eruptions, and 
diagrams of the results of earth temperature measurements , 
the Royal Meteorological Society, Glaisher's balloon 
apparatus and other objects of historic interest, the Scottish 
Meteorological Society, photographs of Ben Nevis and 
special rainfall maps, Sir Norman Lockyer, F.R S., Solar 
Physics Observatbry, diagrams of solar phenomena and of 
the secular variation of pressure in different parts of the 
earth , M Tcisserenc de Bort, records of unmanned balloon 
agents etched on metal sheets; Mr John Altken, F.R S , 
dust counters and komscope, with a map exhibiting some 
results obtained, and an apparatus illustrating certain 
phenomena or cyclonic storms, Mr J Baxendell, new self- 
recording apparatus for temperature and for wind direction 
combined with wind force, diagrams and records from the 
Fernley Observatory, Southport, Mr. F. F Blackman, 
apparatus for demonstrating and measuring the evaporation 
of water from the leaves of growing plants, Mr. F. J 
Brodie, diagram of gales, Dr Buchan, F.R.S , meteor¬ 
ological atlas; the Cambridge Scientific Instrument Com¬ 
pany, Callendar recorders for temperature and sunshine, 
and Blakesley’s portable barometer; Captain E. W. Creak. 
RN, CB, F.R S., magnetic charts, Mr W. H Dines, 
tornado cloud apparatus and kite records; Mr. F L. Haiti- 
well, new self-recording rain gauges; Mr. F W Harmer, 
diagrams of suggested isobaric distributions In the Glacial 
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epoch; Mr. J J. Hicks, various apparatus, including a 
standard thermometer without any error shown in the Kew 
table of corrections between 3a 0 and aia°, Dr W. J. 5 
I-ockyer, photographs of lightning and of the spectrum of 
lightning; Dr H R. Mill, rainfall maps; Mr. R. W 
Monro, new pressure plate anemometer by Dines, Messrs 
Newton and Co, altimeter, Prof. J. M. Pernter, new self- 
registering electrometer and anemometer, also hair hygro¬ 
meter and photometeorometpr; Mr A Lawrence Rotch, in¬ 
strument for determining the velocity of wind at sea, kite 
Investigation exhibits, photographs of high-level stations 
and of the figures of the winds from the Horologium at 
Athens; Dr. R H. Scott, F.R.S., Russian climatological 
atlas; Dr. W N. Shaw, FRS, Gallon’s li Meteor- 
ographlca 11 and other historical exhibits, lantern slides, 
apparatus and diagrams illustrating the motion of air in 
circular storms, and apparatus illustrating the circum¬ 
stances of the formation of cloud in free air; Prof F, T 
liouton, FRS., gravimetric recording hygrometer, and 
an electrical dew-point hygrometer; Mr. C. T. R. Wilson, 
F R.S , experiments on ionisation; Commander Wilson- 
Barker, R N R., cloud studies—photographs, Dr. W. Man- 
sergh Varley, for Mr, P. Y Alexander, ballons sondst re¬ 
cords , Mr A Lander, new sunshine recorder, anemometer, 
and thermograph 

It is difficult to particularise in a short notice the exhibits 
which deserved or those which received the greatest atten¬ 
tion Not the least interesting was the one representative 
of the connection of meteorology with botany, exhibited by 
Mr. Blackman, an apparatus which showed the rate at 
which water evaporated from the leaves of (he branch of 
a tree. From the point of view of meteorology, probably 
the most important exhibits were the comparatively in¬ 
conspicuous sheets of melal or paper on whirh were recorded 
the results of balloon or kite ascents by M Teis>serene de 
Hort, Mr Rotih, Mr Dines, and Dr Varley, one of the 
records exhibited by the last-named gentleman extending to 
the height of 70,000 feet The opportunity of seeing the 
working of Mr Aitken's dust counters, Mr Wilson’s ex¬ 
periments on the effect of the electric field upon condensation 
of water particles, with other noteworthy experiments, the 
lollection of weather maps of all countries, of magnetic 
apparatus old and new, and of the diagrams bringing 
together the results of observations from all parts of the 
world, will probably remain among the most satisfactory 
recollections of the meeting in Southport 'I he local exhibits 
by Mr Uaxendell, of the remarkably well equipped Fernley 
Observatory, and his assistant, Mr llalliwell, were admir¬ 
able examples of the best kind of progress in meteorological 
instrument making, and a word ought to be said for Mr 
Lander, of Canterbury, who exhibited some self-recording 
instruments of his own construction, among others a sun¬ 
shine recorder which keeps the record of sunshine for a 
month on a half-plate sheet of photographic pnper 

An interesting exhibit, which could not be (.unfilled to 
the four walls of a building, was a specimen of the 
mortars used in southern Furope for bombarding the clouds, 
as described in the columns of Natche, vul Ixiv p 151; 

I he apparatus was brought and exhibited by Prof Pernter, 
being placed at his disposal by the makers for the demon¬ 
stration of the remarkable vortex rings which are produced 
by the discharge of the mortar, whuh is provided with a 
large funnel-shaped attachment 'lhe discharges were 
directed horizontally, and though the rings did not carry 
^moke enough, as a rule, to be easily followed by eye, some 
of them showed their structure and others could be heard 
hurtling along the promenade for a considerable distance 

Finally, mention should be made of the arrangement earned 
out in connection with the exhibition by the Meteorological 
Council for the preparation at Southport of a weather chart 
of north-west Europo with remarks and forecasts in the 
same manner as those of the daily weather report of the 
Meteorological Office For this purpose the reports of 
observations received in London were sent on by telegraph 
to Southport, and there charted and dealt with, the evening 
information of which account has always to be taken in 
preparing morning forecasts was sent by post and charted 
in readiness for the arrival of the telegram s v 

A special feature of the Southport edition was found in 
maps of the distribution of maximum and minimum 
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temperatures, sunshine and rainfall for the previous twenty- 
four hours, which replaced the three supplementary maps 
of the daily weather report M 

The primary object of the arrangement wav to enable 
the members of the British Association to eiamme for 
themselves the method adopted by the Meteorological 
Council for dealing with daily weather information, but it 
was also an experiment by which one can estimate the con¬ 
ditions necessary for carrying out u system of distributing 
telegraphic information to local Centres to be there dealt 
with independently of, but in association with, a central 
office At present in this country there is only one centre 
for the preparation of reports and forecasts, although the 
local conditions of the three kingdoms are very complex. 
The trial of the preparation of independent reports from 
Ih; same data is therefore of more than temporary interest 
In the chapter of acudents it ranie about that the South- 
port week exhibited remarkably typical examples of British 
weather, including the rapidly travelling circular storm of 
September io, with accompanying heavy rainfall, and 
the persistent anti-cydonc of the following week, with its 
autumnal mornings and atmospheric effects Unfortunately 
all the types were cold, and the visitors from over sea were 
more impressed with lhe meteorological Interest of the 
week’s weather than with its geniality lhe senes of maps 
remains a very interesting group of specimens for weather 
stud) W, N. Shaw 


ARCHEOLOGY OF THE COAST OF NORTH¬ 
WEST FLORIDA 1 

MR CLARENCE H MOORE has concluded his 
thorough archaeological survey of the coa.t-linc of 
north-west Florida. Although this district had not previ¬ 
ously been investigated, many mounds had been opened by 
treasure seekers and curiosity hunters, and thus valuable 
data have been lost to the students of American archeology 
I his irresponsible exploitation of mounds for spoil has 
caused great Joss to science in America, but the loss m 
the Old World has been infinitely greater, and loo often 
this ignorant digging has been earned on under the auspices 
of " learned 11 institutions 

By far lhe greater portion of Mr Moore’s finds consist^ 
of pottery whirh has been added to the noble lollection 
that this enthusiastic archxologist has given Lo the museum 
of the Academy of Natural Sciences at Philadelphia. 
Indeed, there are in the various museums of the United 
States enormous collections of pre-Columbian and more 
rerent pottery, comparative!) little of whn li has been 
studied or published It is to be hoped that ere long one 
of our American colleagues will give us a monograph on 
American ceramics as a whole, a work on this subjat is 
much needed at the present day, and it could not fail to 
be of very great interest 

There is so muih variety in the vessels so numerously 
and beautifully figured by Mr. Moore that it is difficult 
to give an idea of the pottery of the district investigated 
Many vessels are i (imposed ot several cups or receptack s, 
most are of irregular form and are often provided with 
animals’ heads, a few are jicrforated, and some are In the 
form of human cfiigies; a unique vessel has the form of 
an inverted truncated pyramid, on one side of which a 
human figure peering over the edge is modelled in relief 
The majority of the vessels are decorated in various ways, 
usually either by incised lines or by devices or patterns in 
low relief, many of which look as if they had been pro¬ 
duced with a stamp, one simple cylindrical vessel is 
ornamented with an incised design r presenting two human 
hands, but most of the designs and patterns have no obvious 
significance 

A good many human crania have been found, and these 
exhibit great antero-posterior flattening, while in some a 
concave depression gives evidence of early conslrlction by 
a band. Captain Bernard Romans, who was familiar with 

1 11 Certain Aboriginal Remain* of the Nofth-*«l Florida Coaii ” Part h. 
By Clarence B Moon (Journal of the Academy of Natural bnenett of 
Philadelphia, and aeries, vol an , part U , 190a.) 
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this purl ut Florida, writing m ihe latter part of the 
eighteenth century, tejls us that in hit time the Choctaws 
bound bCjs of sand to the heads of main children, but 
skulls of vm^ales exhibit the *iume artificial deformation 

The region investigated by Mr Moore shows in an 
interesting manner the influence of other districts The 
pottery of north-west Florida is, on the whole, much 
superior to that of the peninsula, and the author is inclined 
to believe that the best ware found its way into the latter 
region through bftrUr, and the comparative rarity of the 
imported yrare may account for the infrequent occurrence 
of earthenware vessrls in the burial mounds of the coast 
of the peninsula. 

In the first part of the report (Journal \cad Nut Sci , 
Philo, xi , 1901, p 439) Mr Moore noted a mortuan 
custom prevailing in peninsular Florida, which consisted of 
knocking a hple in the base of a vessel, presumably to 
11 kill " the pot, that its soul might m company that of the 
dead man. The flimsy and " freak 11 pottery some Limes 
found in the peninsula, and numerously in the north-west, 
was made exprrssly for interment with the Head, and in 
the base of emh vessel a hole had been made previous to 
the baking of the clay A new feature in “ freak " ware 
was encountered abput St Andrew’s Hay, these vessels 



Fig 1 —Per fora led mortuary vo»*el from St Andrew's Day, Fiends 


were life-forms, usually, but differed from other life-forms 
of the same district in that they were inferior to them as 
to ware and workmanship, and that they hud various per¬ 
forations, made previous to baking, 111 the body of the vessel 
as well as the customary one in the base 

Mr Moore also obtained evidence which suggests that 
the flesh was removed from the bones of the corpses and 
burnt, the mass of carbonaceous matter was always found 
on the eastern side of the mounds Lrn burial was largely 
in vogue in Alabama and Georgia, it extended into Florida, 
but practically is not met with further east than St. 
Andrew's Inhumation wn< almost universally practised In 
Florida, true rremation has not been met with in the 
peninsula, but it was occasionally practised on the main¬ 
land, or north-western portion These observations confirm 
the statement of Cabc^a de Vaca, who spent some years 
among the aborigines of the north-west Florida coast; he 
says that persons there In general were buried, but that 
doctors were cremated. Mr Moore is to be warmly con¬ 
gratulated on having brought his labours to so successful 
, a termination, and the Philadelphia Academy of Natural 
Sciences Is fortunate in possessing so liberal a benefactor 
It Is to be hoped that these instructive collections will be 
suitably and worthily displayed. A C H 

NO. 1776, VOL. 69] 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CambridciK -—fn accordance with general expectation, Dr. 

J N. Langley, F.K S , has been elected professor of physi¬ 
ology m succession to Sit Michael Foster, K.C B., F.K,S, 

Dr A Hill has been reappointed universit) lecturer in 
advanced human anatomy. Dr A C Ingle hAs been 
appointed university lecturer in midwifery. Mr, J. de 
Gruthv Gauclin has been appointed a governor of the 
Univeisity College of North Wales, Bangor 

An Allen studentship of the value of 350/ for one year, for 
rrnearih in any branch of study connected with medicine, 
niatheinarirs, physics and chemistry, biology and geology, 
or moral science, will be vacant next term Candidates 
must be graduates of the university and not more than 
twenty-eight years of age. 

Mr Newell wdl lecture next week on Hale's recent in¬ 
vestigations of the sun's surface, with illustrations obtained 
from Prof Hale, of the Yerkes Observatory 

'[ he State Medicine Syndicate reports that during the pre¬ 
sent year eighty-eight candidates have presented themselves 
for examination in sanitary science Forty-one were 
successful in obtaining the university diploma in publn 
health, 

Sir Walter Giibey has been appointed an additional 
member of the bourd of agricultural studies 

A syndicate is to be appointed " to consider what changes, 
if any, are desirable in the studies, teaching, and examin¬ 
ation's of the university, to confer with any persons or 
bodies, and to submit a report or reports to the Senate 
before the end of the Easter term, 1904 " 1 he members 

proposed are the Vice-Chancellor, Sir R C Jcbb, Dr 
A. W Ward, Mr Austen Leigh, Mr W Chuwner, Dr 
D M.uAlistpr, Trof A R Forsyth, Dr J N Keynes, 
Prof J J Thomson, Mr R S, Parry, Mr J W Cart¬ 
on'll, Mr W Durnford, and Mr W. Bateson It is under¬ 
stood that one of the first questions Lo be considered will 

I be that of “ rompulsory Greek," 

1 

1 lib War Office has sanctioned the provision of a guard 
of honour on the occasion of the visit of Lord Kelvin to 
Cardiff to receive an honorary degree from the Lmversity 
of Wales 

The Commissioners for the Exhibition of 1851 have 
offered a nomination for an 1851 science exhibition to the 
South African College, Cape Town, for 1904, and hope to 
repeat the offer in 190b and subsequent alternate years. 

1)R C S Myers has been elected to the lectureship on 
experimental psychology at King's College, London, 
rendered vacant by the resignation of Dr. W T G Smith, who 
has been appointed to a similar post at the University of 
Liverpool 

The Prince and Princess of Wales will visit the BatLersea 
Polytechnic on Wednesday, February 24, for the annual 
distribution of prizes to evening students and the formal 
opening of a new block of buildings in the women's depart¬ 
ment 

At the half-vearly meeting of the governors of the Uni¬ 
versity College of North Wales, held on October aB, the 
chairman stated that in all probability 5000I would be 
received from the trustees of the late Dr. Evan Thomas, and 
that it had been decided to allot that sum to the new build¬ 
ing fund. 

A new Royal college at Posrn was opened on November 
4 by Herr Studt, the German Minister of Education. Herr 
Studt, In declaring the building open, referred to the 
Emperor’s deep Interest in the education of eastern Germany, 
to whirh the new college largely owed its existence. The 
new foundation was to be a university in the true sense, he 
continued, for it would serve the nAeds of all the popula¬ 
tion, including even that section of the Poles which still 
held aloof. 

The civic inauguration of the University of Liverpool 
took place on November 7 in St George’s Hall, Liverpool 
The Lord Mayor of Liverpool presented the charter si the 
university to the Chancellor, remarking that no one had 
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lone more than Lord Darby to further the movement for 
he establishment of thp university. Lord Derby, on 
icceptlng the dharter, said they could now hope that the 
lew university would become the centre of learning of a 
rreat, active. Industrious, and well-employed population. 
l\r Oliver Lodge, who took part In the proceedings, re- 
narked In the course of a speech that something substantial 
nust be done for higher education. Hitherto the country 
iad been content to leave this to private munificence, and 
private munificence had done well, but unaided it was un¬ 
equal to the burden. He trusted H was not Impolitic for 
him to say, without regard to party questions, that he 
regretted that a registration duty which was doing no 
harm, and was hardly a subject of controversy, should have 
been flippantly thrown away when no longer needed for the 
Exchequer, Instead of being ear-marked for higher educa¬ 
tion. That amount would have been sufficient to put the 
education of the country on a sound, thorough, and, indeed, 
magnificent basis, and would have enabled them to hold up 
rheir heads once more amongst the educated nations of the 
world. Referring to local support, Sir Oliver Lodge ex¬ 
pressed the hope that whatever aid was given by the^nunici- 
pality, they would not abolish fees. It was only Just, right, 
and natural that those who specially utilised the institution 
Should make special contributions to it, but by all means 
they ought to provide scholarships for unmoneyed ability. 
His advice was that the scholarships should be provided 
as little as possible on the basis of competitive examination 
and as much as possible on the basis of nomination from 
schools and Institutions to which the scholarships were 
assigned. 


SOCIETIES AND ACADEMIES . 

London. 

Royal Society, June 18 — 1 “On the Magnetic Expansion of 
the Less Magnetic Metals 11 By P- E Shaw, B A , D.Sl. 
Communicated by Prof J H- Poynting, F R b 

Research has been made by various observers, notably 
Nagaoka and S Uidwell, on the relation between field (H) 
and expansion per unit length ( 82 / 2 ) resulting from that 
held of the metals iron, nickel and cobalt Bismuth also 
has been tested, but the consensus of opinion is that it 
shows no expansion under any field so far applied to it. 
Outside the ferromagnetic group bismuth has the largest 
susceptibility (fe) of any substance, and the tacit assump¬ 
tion seems to have been made that if bismuth shows no 
expansion, it is vain to look for it in less susceptible 
metals. But there is no direct relation between k and 
61 / 1 1 iron has maximum k six times as much as nickel, and 
vet expands far less than it for any known field, and so on 
It seems possible, therefore, that there may be appreciable 
movement for large fields in the case of metals other than 
the ferromagnetics This paper gives an account of tests 
applied to specimens of bismuth, silver, aluminium, copper, 
zinc, brass, bronze, lead and tin. It is very difficult in 
working with large fields to avoid movements due to in¬ 
duction and attraction of iron (if any) in the apparatus,^ or 
to solenoidal suction or to a straining of the magnetising 
coil to set Itself in the earth's field These movements are 
small, but the apparatus is very sensitive, as it measures 
any movement more than 4x10-* of the length of the 
specimen (19 cm.). The measuring instrument wax the 
electric micrometer By great care and repeated change 
in the arrangement these sources of error were eliminated, 
and It was found that no movement (more than the amount 
stated), positive or negative, occurs for any field up to the 
large one of 1900 C G.S. No previous tests have been 
applied to any of these metals except bismuth Bidwell has 
tested this metal with a field of 1500 C.G S., and with a 
measuring apparatus which would show a movement of 
MXlo- f of tne length of the specimen, yet no movement 
was found. No other test has been so searching as the 
above. This definite negative conclusion involves two 
corollaries, (a) It Is generally supposed that the small 
impurity of Iron occurring In commercial pure metals would 
produce expansion on Its own account which would mask 
any small expansion of the metal, but these experiments 
*how no such expansion, and do not confirm the simple 
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superposition theory, (b) The Maxwell strain B B /8rM 
cannot exist In the material rods tried, or it would have 
bepn easily detected, so we have fresh evidence that there 
is no mechanical connection, unless an extremely mjmk one, 
between matter and ether 

A note Is appended to the paper In which Mr. G. A. 
Schott calculates the correction factor which must be applied 
t? the ordinary expression for field Ha^tny, when the field 
is taken over the whole length of the coil used 
Royal Society.— 11 The Maximum Order of an Irre¬ 
ducible Covarfant of a System of Binary Forms " By 
A Young. Communicated by Major P. A M Mahon, 
DSc, F.R.S. Received September a6 

Cambridge 

Philosophical Society, October 26 —Dr. Balter, presi¬ 
dent, in the chair —On nutrition and sex determination in 
'man, by Mr. R. C. Punnvtt. Making use mainly of the 
London census of 1901, the author showed that if the vanuus 
boroughs were divided into three groups of increasing 
poverty, the proportion of male to female births was least 
in the poorest and greatest In the wealthiest of these groups 
-—in other words, the better the nutrition the greater the 
proportion of male births It was shown, however, that 
there are certain factors, e g infant mortality, birth rate, 
and marriage age, which influence the above three groups 
unequally When allowance is made for these factors it is 
likely that the proportion of the sexes produced In each 
group would be nearly identical, from which was inferred 
the improbability of diffc-ent conditions of nutrition affect¬ 
ing sex determination in man —Note on the action of 
radium rays and light on mercurous sulphate, by Mr S. 
SNInnor.—Note on the pulverisation of nickel grains In 
fuming nitric acid, by Dr W A. Hollis.—On the specific 
heat of gaseous carbon dioxide at high pressures under 
constant volume, by Mr W A. D Hud go.—On some 
minerals from the Binnenlhal, Switzerland, by Mr, R 11 
tolly,—(1) Ihe theory of the multiple gamma function, 
(2) the asymptotic expansion of integral functions of 
multiple linear sequenre, by the Rev E W Borneo.—The 
expression of the double zeta function and double gamma 
function in terms of elliptic functions, by Mr G H Hardy. 
—On the kinetic theory of matter, by Mr. H. („' 
Poekllngtoib 

Paris 

Academy of Sciences, November 2.— M. Albert Gaudry 
in the chair.—Ofi the non-regeneration of the spheridia In 
the sea-urchin, by M. Yves DelogOi The experimental 
results described arc In opposition to the hypothesis that 
the spheridia are the organs of equilibrium, since the re¬ 
moval of them does not permanently affect the powers of 
locomotion Immediately after the removal of the spheridia 
the sea-urchins turn with more difficulty, but after some 
time it is impossible 10 distinguish them from others In this 
respect. This is not due to the regeneration of the spheridia, 
ns there is no sign of them reappearing, three months after 
the operation —Remarks on a communication of M. Raphael 
Dubois of October 19 Last, by M bdm Perrlsr. Fdippi 
.was the first to state in 1852 that pearls were due to the 
presence of a parasite in the oyster, but his views were 
strongly contested Ihe results of the experiments of 
M R. Dubois support this theory, and further confirmation 
is supplied from the laboratory of Rikitea —Note by M 
Appall on the second volume of his 11 fraitA de M6tunique 
rationnelle. ’ ’—On new effects produced by the rt-rays, 
generalisation of the phenomena originally observed, by 
M. R. Olondlot. The n-rays are rays givrn off by various 
sources of light, capable of passing through an aluminium 
screen, and recognisable by |h e,r action upon a small 
electric spark or upon a feebly phosphorescent screen. It 
has now been found that these ray9 cause a slight but 
distinct Increase in the luminosity of a feebly illuminated 
paper screen, and this effect is retained by tne rays after 
reflection at a polished metallic surface —On the virtual 
sugar of the blood, by MM. R. Upiaa and Boulud. The 
carbohydrate present jn the blood, measured by its reducing 
power and expressed as glucose, Is frequently more abundant 
In the blood from the right ventricle than In arterial blood, 
and this contains more than blood from the veins.—The 
influence of mineral food upon the production of the sexes 
In dksceous plants, by M Emile Laurent.— On left-handed 
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curves o( constant torsion, by M. W, do Twinwibirg.— 
On the determination of singular classes of Taylor's series, 
by MV Emile Ssrsb—On some points in the theory of 
eniemlfka, by M. Ernst Llndoldf.—On the relation between 
the pressure and the rate of chronometers, by M* Paul 
Dltlohmlm. It has been found that the variations Ip the 
rate are proportional to the differences In the pressure of 
the air The action increases as the balance wheel is 
diminished, but tends towards a limit when the wheel Is 
very small.—Remarks on the preceding paper, by M. Ch.- 
Ed. Qullladnio. The effect produced would appear to be 
ddh to a smaH mass of air carried routid with the balance 
Wheel,—On the magnetic storm of October 31, by M. Th. 
Mourseuii The extreme amplitude of the variation is 
00068 C.G.S. units for the horizontal oompondpt, and 
oooja for the vertical component, numbers corresponding 
to i/ag and 1/81 of the absolute values of these Agnuiti„ 
—On a variety of filiform carbon, by MM, - MflMftnt and 
Henri Miabon. This form of carbon is foriq^Pfit^trftheavv 
hydrocarbons by the action of a very high tempbrabne, It 
is attacked by fuming nitric acid and potassium dmorate — 
On the separation and estimation of iron and radsphoric 
acid in water, by M. H, tauoem.—On a method 6? tynthesi* 
of symmetrical dihalogen derivatives of benzophenone, by 
M. F. Mroui. 0-Dibrnmo-benzene treated with mag¬ 
nesium in the presence of dry ether gives BrCjH 4 .Mg Br, 
and this with carbon dioxide gives a substituted benzoic 
add and a ketone. Further examination of the latter has 
shown it to be symmetrical di-^-bromophenyl-ketone At 
a very low temperature the acid Is the chief product, the 
proportion of ketone produced increasing with the tempera¬ 
ture.—The application of pyridine to the preparation of 
some amides, by M F. Fraundlor.— On the use of mag¬ 
nesium amalgam in organic chemistry, by M Louis 
Mounlon Details of the preparation of dlphenylmethane 
and ethyl derivatives of malonic esters are given —On ortho- 
toluic aldehyde, by M. H. Fournier. This aldehyde is pre¬ 
pared in the pure state by the oxidation of the corresponding 
alcohol —On the coagulation of starch, by MM J. Wolf 
and A Fornbnch. —The olfactory sense of the snail (Hehx 
pomatia), by M. Emile Yung, The sense of smell is, as a 
rule, limited to u distance of a to 3 cm.—The osmotic 
regulation of the internal liquids in Echinoderms, by MM 
Victor Honrl and S LaIqu. The results show that all the 
membranes w|uch separate the internal fluids of the sea- 
urchins frdm the external liquid are semi-permeable —On 
the faLty materials and the acidity of flour, by M Sal land. 
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VEGETATSOJV IN HERCYNIA. - 
Die Vegetation der Erde . vi. Dcr Hercynische 
Fiorenbezirk. Von Dr. Oscar Drude. Pp. xix + 
671 ; mit 5 Vollbildern, 16 Textfigbren, und i Karte. 
(Leipzig: W. Engelmann ) Price 30 marks; Sub¬ 
scription price 20 marks. 

HIS work js an elaborate monograph on the dis¬ 
tribution of the vegetation in the Hercynian dis¬ 
trict of Germany, and forms the sixth volume in Drs 
Engier and Drude's series 11 Die Vegetation der 
Erde.’ 1 Dr. Oscar Drude, the author, the professor 
of botany at Dresden, has long been an accepted 
authority on the various problems connected with 
plant geography. In his 11 Deu tech lands Pftanzcn- 
geographie,” 1 published in 1895, he defined seven 
regions of vegetation in the German flora, and in the 
present work he deals much more exhaustively with Lhe 
mountainous and hilly country which stretches from 
the Hartz to the Rhon, reaching to Lausitz on the east 
and to the Bohmer VValde The botanical literature 
of the area with which he deals is extensive, as it has 
been known to botanists ever since the time of 
Valerius Cordus, who was born in 1515 In 1588 

Johann Thai wrote his “ Sylva Hercynia,” which was 
a catalogue of the plants growing in that district, and 
m the same year Joachim Camerarius published a 
work containing some curious coloured figures of some 
of the plants 

Dr. Drude divides the various Hercynian 11 Form- 
ationen ” or plant habitats Into ten main groups, these 
again subdivides, making frv all thirty-two He 
carefully traces the absence JJ 5 fj**ence of these 
through the fifteen subdivision & his geographical 
area It may be well fq^uicS^$ 4 >frfj)y the character 
of these ten groups (with one tWo examples of the 
piedominant vegetation of cadh), a £ their discussion 
occupies much of the volume 
Group 1 —Woods of the low country and hills readi¬ 
ng 500 metres. Predominant vegetation .—Fagus, 
Quercus, Carpinus. Accessory -—Ulmus, Tilia, Ac. 

lhe first subdivision of this group contains many 
shrubs, Cornus, Caprifoliacese and Rosaces, and is 
specially prevalent in Hesse and South Hanover, 
Thuringia, and parts of Upper Saxony. 

u.—Woods within the inundation area of rivers, Ac , 
upper limit about 500 metres. Ain us, Betula, Pop ulus 
Irctnula, Ac., while Fagus is absent. The first sub¬ 
division of this group is almost absent in the 
Hercynian highlands proper. 

111—Woods from x 100-1360 metres Fagus, Acer 
Fseudo-platanus M Ptcea excelsa , Abies pectinate, the 
letter species wanting in certain districts. This 
£ r oup, in all its subdivisions, predominates in the 
Hrrcynian highlands proper. 

iv.—Sandy plains and heaths Calluna, Vaccmium 
toyrtiHuj, and V. VtUs Sdaea . Predominates* in 
Hesse and South Hanover, Thuringia and Upper 
Saxony, but present to a very small extent in the 
Hercynian highlands. 
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v,—Sunny hill formation Carpinus, Tilia, and 
Quereus ses silt flora, species of Tcucrium, Thymus, 
Helianthemum, and Dianthus. The first threjr sub¬ 
divisions of this group predominate in Hesse, South 
Han0ver, Thuringia, and Upper Saxony, but with 
slight exception arc absent m the Hercynian high¬ 
lands. 

vi — 1 Wet meadows, Ac. Hydrophilous, Pos, Cyper- 
acese, and Juncacea. 

The first subdivision of this group contains Dactyfifc, 
Phleum, Avena elatior, Festuea elattot and drimd- 
inacca , and occurs in all the subdivisions of the geo¬ 
graphical area With the exception of the Bohemian 
forests 

vii —Turf moors. Hydrocotyle, Rhynchospom, 
and Gentiana Pneumonanthe Hill turf moors arc 
absent in Thuringia and Upper Saxony 

vin —Subalpine Hercynian lull formation, 900-1450 
metres Lycopodium alptnum and L. Selago, also 
hmpeirum nigrum The two subdivisions of this 
group predominate in the Hartz Mountains, in the 
Erz, and in the Bohemian Forest. 

ix —Inland watery situations Nymphxa, Hydro- 
chans, Typha, Heleorhans, and LiUorella The first 
three subdivisions of this group predominate in Hesse, 
South Hanover, Upper Saxony, and to some extent 
arc present in the Hercynian highlands The last 
subdivision of the group, snltmarshcs, Ac., of which 
the characteristic vegetation is Aster Trtpoltum Tn- 
glochm manttmum, Sahrornia, Obtone pcdunculata, 
Ac , is present in Hesse, South Hanover, Thuringia, 
but absent in Upper Saxony and the Hertyman high¬ 
lands. 

x —Cultivated ground. Chcnopodiaces, Solanacca, 
Centaurea Cyanui, Agrostemma Githago, and Neslta 
paniculate . Present in all the subdivisions of the area 
except the Bohemian forc&t, 

The flora of Hercyma does not differ very materially 
from that of Britain, and nearly all the plants arc found 
in similar situations in this country, so the volume is 
well worth the attention of our own local ecologists 

Fifteen chapters of the book arc devoted to various 
portions of the geographical area, as, for instance. 
Das Wescr Bergland, Das Braunschweigcr Hugel- 
land, and Hugclland der Werra and Fulda mit der 
Rhon, Ac , and under each are discussed their 
orographic and geognostic character—the formations 
that occur in the aria and the topography Perhaps 
one of the most interesting of these chapters is that 
on the Hartz Mountains. 

The Hartz is a detached chain, flat on the top, 2000 
feet above the sea, with a number of peaks rising out 
of this, among which the Brocken, 3733 feet above the 
sea, is the highest Its geological tom position is 
granite. On p. 497 we have a figure showing the 
character of the vegetation surrounding the summit. 
The Wesef Mountains are lower, averaging not more 
than 600 feet, the highest point being 1500 feet. The 
Rhongebirge and several basaltic ridges are also low. 

Many years ago it was pointed out that the Hartz 
Mountains present some curious peculiarities in their 
vegetation which deserve especial notice. In order to 
comprehend them in their true independence, we must 

D 



50 


NATURE 


[November 19 , 1403 


exclude the low promontories and ranges of hills 
around the great mass, since the vegetation of theme, 
both\geologically and botanically, agrees with those 
of the terraces of the Elbe and the Weser. The uni¬ 
formity of structure of the great central mass of the 
Hartz, the rarity of lime, &c , causes a comparative 
poverty of peculiar forms of flowering plants, but, on 
the other hand, a subaJpinc character may be detected, 
and this at a height above the sea which would not 
lead one to expect it. Another feature, long ago 
pointed out, is the depression of the climatic tree-limit. 
Dr. Drude gives the following "list of the twenty-four 
rarer or characteristic species of the Brocken flora :— 
Lis ter a cor data, Epipogon aphyllus, Tnchophorum 
caespitosum , T alptnum, Carex pauct flora, ? C. 
Heleonastes, C. rtgida, C. hmosa, C. sparsiflora, 
Geunt montanum, Ltnnaea bore alts, Hteracium 
alptnum, H ntgrescens bructerum, Andromeda poli - 
flora, ? Ptngutcula alptna, Pulsatilla alptna, Empe- 
trum nigrum, Rumex arifoltus, Thesium alptnum, 
Salix bi color, Betula nana, Lycopodium nZpinum, Sela- 
gtnella sptnulosa , and Athynum alpestre. 

Saxifraga Hirculus was found by Kohl in the neigh¬ 
bourhood of Zorge in 1809, but docs not seem to have 
been gathered by anyone since that date, and many 
other interesting notes on individual species are given. 

Hampe, in his 11 Flora Hcrcymca,” gives 1343 
vascular plants as occurring within his area, and there 
is a good deal of additional information on the dis¬ 
tribution of plants in this region in A Andree's little 
pamphlet “ Die Flora des Hartzes und des Ostlichen 
Vorlandes bis zur Saaie.” 

The Erzgebirge, a chain of mountains mostly of 
primary formation, are on the south-east of the area 
taken by Dr Drude. A long list of the characteristic 
species is given, from which we select the following 
as particularly worthy of note — Orchis globosa, 
Her minium Monorchis, Coeloglossum vinde, Gymna - 
denia albtda, Listera cordata, Corallorhtza 1 nnata, 
Lilium bulbtferum, Streplopus amplextfohus, Poly - 
gonatum vertictUatum, Luzula silvatica, L. sudetica, 
Tnchophorum caespUosum, Carex pauciflora, C. 
rtgida, C suptna, C. hmosa, Calamagroslts montana, 
Poa sudetica , Scheuchzena palustns , &c. 

Meum ath am anti cum. Orchis globosa, Genttana 
spathulata, and Phyteuma orbiculare t which are present 
in the Erzgebirge, are wanting in the Upper Bohmer 
Waldc, and only the Meum and the Phyteuma reach 
the Hartz. Senecto enspatus. In the Thunngen Wald, 
reaches its northern limit in Hercynia, but it is im¬ 
possible in a brief notice to give any idea of the mass 
of detailed information which Dr. Drude has here 
collected together. 

Much good work has recently been published on the 
distribution of plants in various portions of the globe 
In Centra] Europe there have been the preceding 
volumes in the present senes. Prof. Moritz Will- 
komm’s “ Iberian Peninsula," Dr Pax's admirable 
work on the Carpathians, Dr. Gustav Radde on the 
Caucasus, Dr. Beck on the various countries included 
under Illyria, and Dr. P. Graebner on north Germany. 
In the United States we have had Prof. MacMillan's 
4t Minnesota Plant Life," 11 The Plant Life of Ala¬ 
bama ” by Dr. Mtihr, and a report on the Dismal 
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Swamp region by Mr, Thomas H* fteamey. In this 
country the late Robert Smith mapped out three dis¬ 
tricts in Scotland, and his brother, Dr. W. G* Smith, 
of Leeds, and his' colleagues have already mapped out 
two districts in Yorkshire, and given lists, illustrated 
by photographs, of the characteristic plants of the 
different stations. A first instalment of a botanical 
survey of the basins of the rivers Eden, Tees, Tyne 
and Wear, by Mr. F. J, Lewis, was lately read at the 
British Association, and we hope the contemplated 
survey of the Pennines, from Derbyshire to the 
Cheviots, will be successfully carried out. 

Dr Drude in Hercynia has done his work most 
fully and conscientiously. Every possible plant- 
association connected with every varying physical con¬ 
dition of the country has been carefully noted, and both 
its phenogamous and cryptogamous constituents have 
been determined. But we feel that the work may 
somewhat bewilder the Ordinary reader by reason of 
its excessive elaboration E G. B. 


MEASUREMENT BY LIGHT WAVES. 

Light Waves and their Uses . By A. A. Michclson 
The Decennial Publications of the University of 
Chicago Pp. 166. (Chicago. University Press, 
1903 ) Price 2 dollars net 
HE University of Chicago, in commemoration of 
the completion of the first ten years of its exist¬ 
ence, is publishing a senes of volumes dedicated 11 to 
the men and women of our time and country who by 
wise and generous giving have encouraged the search 
after truth in all departments of knowledge " 

The publication committee is to be congratulated 
in that it has persuaded Prof Mirhelson to contribute 
a volume to this series. Anything that he writes is 
sure to be worth careful and attentive study, and while 
the actual scientific results recorded do not, as a rule, 
in any way claim to be new, Prof Michelson has 
succeeded in putting the important consequences of 
his own inimitable work in a manner which will render 
them known to many who could hardly be expected to 
follow the original papers. 

The volume contains eight lectures delivered at the 
Lowell Institute in 1899. It starts with an elementary 
account of light waves and their properties, and in the 
first lecture some of the consequences of the principle 
of interference are skilfully developed 

But the distinctive tone of the work is not noticeable 
until we come to Lecture 11., which deals with a com¬ 
parison of the microscope and telescope with the 
interferometer. 

An account is given of the action of a lens, and the 
theory of the diffraction fringes formed by a micro¬ 
scope or telescope objective is outlined. This leads to 
the theory of the resolving power of a microscope, 
and to the conclusion that, while 1/250 of an inch is the 
limit of resolution for the human eye, that of the 
microscope is one four-hundredth of this, or about one 
hundred-thousandth of an inch. It is then shown that 
by limiting the aperture of a telescope to two parallel 
slits near the opposite ends of a diameter, the fringe* 
formed become more distinct, though with a consider¬ 
able loss of light, and from this the action of various 
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forms of interferometer in which the interfering 
pencils are separated and then reunited after reflec¬ 
tions at a series of plane mirrors is deduced. It is 
explained, further, that with such instruments the 
accuracy of measurement possible with a telescope or 
microscope can be greatly exceeded, and that, too, 
without serious loss of light 

The application of interference methods to various 
measurements forms the subject of the remaining 
lectures. 

One of the features of the Edinburgh meeting of 
the British Association in 1892 was Michelsonpaper 
on the application of interference methods to spectro¬ 
scopic research read before Section A and pnnLed in 
full among the reports 

Fizeau had years before explained the gradual dis¬ 
appearance and reappearance of Newton’s rings when 
formed by sodium light between a flat surface and a 
lens of small curvature as the distance between the 
two is increased. It is due to the fact that the D line 
is double, the ring sysLem seen, therefore, is a com¬ 
plex one produced by Lhe superposition of the two 
systems due to each line separately When the bright 
rings of the two systems coincide, the visibility of the 
rings is a maximum ; as the disLance between the lens 
and plate is increased, the bright rings of Lhe first 
system overlap Lhe dark rings of the second, the 
intensity of the held becomes uniform, and the rings 
cease to be visible. 

Michelson defined the visibility of the ring system 
and showed how it depends on the distribution of light 
in the source; he then proceeded to measure experi¬ 
mentally the visibility of the rings formed by various 
spccLrum lines, and from this to analyse the distribu¬ 
tion of light in the lines. By a stroke of genius he 
utilised the defects of the ring system to advance our 
knowledge to a surprising extent. Lecture iv con¬ 
tains a most interesting account of Jus work. 

The chapters that follow are no less fascinating, 
thus the next lecture describes the measurements 
undertaken by Michelson at the Bureau International 
des Foids et Mcsures at S&vrcs 10 determine the re¬ 
lation between the wave-length of cadmium light and 
the standard metre, cadmium light was chosen 
because of the simplicity of the lines of its spectrum, 
and it was shown that in air at 15° C and at normal 
pressure the number of waves in a metre is for the 
red ray of cadmium 15531635, for the green ray 
1966249 7, and for the blue 2083372 1. The absolute 
accuracy of these results is said to be about one part 
in two millions, the relative accuracy about one part 
in twenty millions. 

In Lecture vii., application of interference meLhods 
to astronomy, it is shown how an examination of the 
visibility curve of a star enables the observer to detect, 
double stars which are far too close to be resolved by 
any telescope, while the last lecture, on the ether, deals 
with a problem which is yet unsolved, the theory of 
aberration. 

The aberration constant, the ratio of the velocity 
of the earth to that of light, is a quantity of the order 
1/10000, and its accurate measurement had proved no 
easy task. Michelson, with the view of solving the 
question whether the earth is at rest or in motion 
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relative to the ether at its surface, undertook a 
measurement which involved the square of this tiny 
quantity, or one part in one hundred millions, and 
carried it out successfully. The result of the experi¬ 
ment was to show that Lhis relative motion, if it exists 
at all, must be extremely small, and that Lhe ordinary 
explanation of aberration, which assumes that the 
ether remains at rest while the earth moves through 
it without disturbing it, is untenable The only solu¬ 
tion of the difficulty yet offered is that due to Lorentz 
and Fitzgerald, who pointed out, independently, that 
the motion of a body Lhrough the ether might, on 
ccrlam assumptions as to the connection between ether 
and matter, cause the body Lo contract in Lhe direc¬ 
tion of motion, and that this contraction would depend 
on the square of the aberration constant, so that its 
elfect might compensate for the elfcct looked for by 
Michelson. 

In His first lecture the author apologises for using, 
as illustrations of his subject, his own researches 

11 I do this,” he says, 11 because I believe I shall 
be much more likely to interest you by telling w'hat 
I know than by repeating what someone else knows " 

Prof. Michelson has earned our thanks for putting 
sonic of his knowledge into so aUrucLive a form, he 
will perhaps forgive us if, in closing, we express the 
wish that he will tell us more of w-hat he knows. 

R T G 


ALL ABOUT CATS 

The Book of the Cat. By Miss F Simpson. Pp 
vm + 380, illustrated (London - Cassell and Co, 
Ltd , 1903 ) Price 15J. net. 

HE H cull of the cat " has ofMatc years increased 
to such an enormous extent that there can be 
no doubL as to the need for a thoroughly trustworthy 
and exhaustive account of the various breeds kept in 
this country, together with notices of those of other 
lands. Of this favourable opportunity Miss Simpson 
has taken full advantage in the handsome and beauti¬ 
fully illustrated volume before us, the exceedingly low 
price of which places it within reach of fanciers in all 
ranks of life In addition to the description of the 
various breeds kept 111 this country, the author has 
also given chapters on the feeding, housing, and 
general treatment of cats (deiived from her own ex¬ 
tensive experience), as well as on the management of 
cat-shows, while other chapters by various specialists 
are devoted to foreign breeds, the cat's place in nature, 
and the diseases of cats and I heir treatment. The 
book is therefore a compendium of all that relates to 
domesticated caLs, and it may be almost said that it 
contains practically all that is ' v urth knowing about 
these animals. 

Perhaps the least satisfactory portion of Lhe book, 
so far as Miss Simpson is concerned, is to be found 
in the opening lines of the first chapter, where we find 
the statement that the ongin of the cat has long 
puzzled the learned, and is still a zoological mystery 
Neither does the second senLcnce— 11 Historians tell us 
that the feline race came into existence about the same 
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time as the horse ”—tend in any way to mend matters 
Moreover, when we turn to the chapter on some foreign 
cats, ty Mr. H. C. Brooke, we And it stated, although 
somewmat guardedly, that the Egyptian cat is the , 
probable ancestor of our domesticated breeds. There 
does not, therefore, seem to be complete accord in this | 
respect between the two authors, and wc venture to 
suggest that, although the pedigree of the original 
British breed of cat cannot be fully traced, the term 
11 mystery '' is scarcely appropriate to the real facts 
of the case In this connection mention may be made 
of Mr. Brooke's error in referring (p. 297) to the 
European and Egyptian wild cats as 11 varieties " in¬ 
stead of “ species " It is perfectly true that the mis¬ 
take, m analogous cases, is very frequently made by 
amateur zoologists, but it is nevertheless quite in¬ 
excusable 

Passing over the chapters devoted to the housing 
and exhibition of cats, our attention may be directed 
1 3 what Miss Simpson has to say with regard to the 
various breeds kept in this country The first group 
taken into consideration is that of the long-haired or 
Persian breeds, of which quite a number of different 
strains, chiefly or entirely distinguished by colour, are 
recognised by fanciers The author is of opinion that 
no satisfactory distinction can be drawn between 
Angora and Persian cats, and in this she is doubtless 
right. No reference is, however, made to the opinion 
current among zoologists that the Persians very prob¬ 
ably trace their origin to the long-haired Pallas's cat 
(Felis manul) of Central Asia, which, with the excep¬ 
tion of the tail and limbs, is a nearly uniformly 
coloured species Neither is enough made of the fact 
that all imported Persians appear to be uniformly 
coloured, although a quotation from Mr. Harrison 
Weir to this effect \s given. If this be really the case, 
there can be no dotibt that all Persians with 11 tabby ” 
and 11 tortoise-shell " markings are due to a cross 
between the pure breed and European cats Strong 
confirmation of this is afforded by a statement of the 
author to the effect that so-called orange Persians tend 
to lose their markings and become uniformly coloured. 

Under the heading of Manx cats Lhe author alludes 
to the current belief that these arc due to a cross 
between a cat and a rabbit 1 A whole chapter is de¬ 
voted to the beautiful Siamese cat, although no refer¬ 
ence is made to its possible origin from the bay cat 
(F badia). To the author's account of ordinary short- 
haired cats we need not refer, and the remaining space 
at our disposal must be devoted to foreign cats (other 
than those kept in this country). Mr. Brooke, in 
chapter xxvi , has been fortunate in securing some 
very interesting photographs, notably those of the 
Burmese and Abyssinian breeds, the latter of which is 
also represented in a coloured plate, together with an 
Indian cat. Most remarkable of all is, however, the 
photograph of hairless New Mexican cats, now said to 
be all but, if not quite, extinct. 

Although the book might have been improved if the 
proofs had been submitted to a zoologist, there can be 
little hesitation in pronouncing it a decided success, 
and indispensable to every student and breeder of cats. 
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AMERICAN RAILWAYS. 

American J?ai 7 ways. By Edwin A Pratt. Pp. viii + 
309 (London; Macmillan and Co , Ltd , 1903.) 
Price 35. 6d. net 

A S it appears to be the fashion just now to lode 
upon British railroad management as antiquated, 
and its methods effete, it is interesting to study a book 
dealing with American practice, as its adoption in 
this country is looked upon by some as the only salva¬ 
tion of British railways from a dividend earning point 
of view 

The volume before us deals with the general question 
in a fair and open manner Mr. Pratt evidently went 
to the States with the intention of seeing as much as 
possible, and comparing what he did see with home 
practice; he gives us in his book a very readable 
account of the result 

The big waggon question is, of course, interesting, 
and we read that twenty-five years ago the average 
freight box waggon in the United States had a 
capacity ranging from 16,000 lb. to 24,000 lb Then, 
in 1881, the 40,000 lb waggon was introduced, this 
being followed in 1885 by the 60,000 lb waggon. 
After this, in 1898, a waggon, though no larger 
than its predecessors, was so constructed as to have a 
capaciLy of 80,000 lb , and to-day waggons are 
being extensively used with a capacity of 100,000 lb. 
This continual increase in waggon capacity is well 
illustrated by means of tables The dead weight is 
gradually being reduced, and in the case of pressed 
steel waggons the proportion of paying weight to the 
total weight of the car when loaded is 73 per cent , and 
it is interesting to know that waggons of this type are 
bring gradually introduced into this country, the most 
satisfactory being those designed and made by the 
Leeds Forge Company 

With the rapid increase in the weight of trains 
hauled came Lhe heavier and more powerful loco¬ 
motive, and it is here where the American locomotive 
engineer has the advantage of his British brother, it 
being possible for the American engine to be both 
higher and wider than the British engine, thus 
materially increasing its capacity 

We read that the majority of American officials 
with whom the author discussed the big waggon 
question did not care to commit themselves to any 
recommendation of the use of such large waggons in 
Great Britain. The nearest approach is the American 
type of enlarged freight waggon for the transport of 
ccal from the collieries to the sea, and these are now 
being successfully used by the North-Eastern Railway. 

An important conversation with a prominent official 
is reported on the general question of handling of 
traffic in the two countries. He said, ours is whole¬ 
sale business, yours is retail. We get bigger lots than 
you do, and we can handle them to better advantage; 
but in regard to general merchandise your arrange¬ 
ments are far better than ours, &c. It is evident, 
therefore, that the conditions are so very different that 
the mere adoption of American methods en bloc is not 
sufficient in itself. No doubt there are many practices 
which can be assimilated with advantage, and thede 
can only be discovered and thought out by sending 
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picked railway men on a tour of inspection over the 
American railways. 

Chapter xx. is of value. The author gives us the 
benefit of his 11 conclusions/' and states that 

u before starting on my tour of the United States I 
had heard or read so much in praise of the conditions 
existing on American railways that I expected to bring 
back with me a long list of recommendations deserv¬ 
ing consideration on this side But the more 1 looked 
for and inquired after any special advantages that 
were really suited to British conditions, and desirable 
of adoption here the greater my difficulty in finding 
or learning of any became ” 

There is no doubt, however, that the British rail¬ 
ways are only too anxious to learn, for most of the 
important lines have sent their officials to study on the 
spot and to investigate anything that is new. 

We can recommend this book to all students of rail¬ 
way practice as one containing much useful inform¬ 
ation and decidedly worth reading. N J L 

OUR BOOK SHELF. 

Why the Mind has a Body By C. A Strong Pp. 

x + 355- (New York The Macmillan Co , London 

Macmillan and Co , Ltd , 1903 ) Price 10s 6 d net. 
In this book Prof. Strong deals with the riddle of the 
universe, and contributes some on gin a I ideas toward 
its solution. Of the three sections into which the 
work is divided, the first deals with the current theories 
of automatism, parallelism, and interaction, and 
criticises them on their merits; the second gives us a 
metaphysical ground-work, the third resumes criticism 
011 the bases of the results of the second part, and 
develops the new doctrine The critical part must be 
left to the reader, who will not Fail to find it vigorous 
and interesting f as the peculiar features of the author's 
thought emerge most dearly in the constructive work, 
our space will be best used in indicating these ideas 

The goal is psychophysical idealism, which is meta¬ 
physically monistic, but distinct from psychophysical 
monism, The world, as we then have it, is monistic 
in "stuff 11 and in 11 form in form, for the theory 
” conceives individual minds and other things-in- 
thcmselves as together constituting a single system 
in stuff, for all is mental. This conclusion rests on 
the doctrine of things-in-themselves which the second 
section is designed to prove As to these, the nature 
of reality is known to us in consciousness; they are 
therefore not unknowable; we also have a transcen¬ 
dent knowledge of other minds, hence we know some 
extra-mental realities, and are saved from solipsism 
Two such realities may stand in a causal relation each 
to each; Kant’s limitation of causality to the sphere 
of experience applies only to phenomenal causality; 
but there is also a real causality to which this limit¬ 
ation does not apply which may be used to transcend 
experience. If we now ask how the causal chain, e g 
from A's anger to B’s sensation of pain, is to be con¬ 
structed, we And a gap which requires filling; hence 
a “ cosmological proof ” of other things-in-themselves 
which mustilie mental but are not consciousnesses. 

It must be left to the reader to follow these argu¬ 
ments in detail; the bare out]iQ§Jiere given will serve 
to show the trend of thought -The whole is not un¬ 
worthy of the slightly paradoxical title. The author 
is always attractive, and his style is vigorous, though 
at times Transatlantic in diction; he anticipates the 
possibility of failing to convince his readers, in which 
he Is not without justification, for he deals with the 
obscure obscurely. The most fundamental and most 
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difficult point is the relation of one consciousness to 
another; here we have a 11 transcendent ” knowledge 
hitherto overlooked by philosophers This knowledge 
is founded ” neither on reason nor experience, but 
solely on instinct ” (p. 219). Ikeper still, Our own 
past experience stands to us in the same relation as 
another consciousness, 14 it literally 15 another con¬ 
sciousness, though one no longer existent 11 (p. 222) 
VVc reach this by a conjecture winch bears 11 the closest 
analogy to the process by which wc infer other minds " 
(p 222) Then is our 41 msLinct" after all an in¬ 
ference ? And if we know another consciousness 
because it 111 some way acts upon us, do our own past 
experiences also in some way act upon us.* 1 As this 
is not a criticism, the question may be left without 
discussion. What should be noted is that, though we 
find the self-development of mind rejected, the evolu¬ 
tion of things-in-themscivcs accepted, though we hear 
of the 14 imprinting ” achieved by things upon minds 
(which seems convertible with evoking states of con¬ 
sciousness), we nowhere have a discussion of the 
problem of activity, that is why our gratitude for this 
work does not obliterate the feeling that one riddle 
has been solved by—another G S B. 

'I he Position of the Old Red Sandstone m the Geo¬ 
logical Succession . By A G M Thomson, F.G S 
Fp vi + 224 (Dundee : John Lcng and Co , 1903.) 
Mori than sixty years ago Hugh Miller, in his classic 
on 44 The Old Red Sandstone,” remarked, 44 'I here are 
some of our British geologists, too, who still regard 
it as a sort of debatable tract, entitled to no indepen¬ 
dent status They find, in what they deem its upper 
beds, the fossils of the Coal Measures (i.e Lower 
Carboniferous), and the lower graduating apparently 
into the Silurian System, and regard the whole as a 
sort of common, which should be divided as pro¬ 
prietors used to divide commons in ScoLland half a 
century ago, by giving a porLion to each of the border¬ 
ing territories ” One object of the present work is 
to show that the conditions under which the Old Red 
Sandstone was produced may not have been of the 
character of inland Jakes without free connection with 
the sea, and another objccL is to show that these con¬ 
ditions may not have begun only after the close of 
those whuh produced the highest Silurian strata, nor 
have terminated before the date of deposition of the 
oldest of the Carboniferous beds 

It would seem us if wo had made very little progress 
during the past sixty years, and, to a certain extent, 
this is true The ancient physical geography of the 
Old Red Sandstone period has yet to be clearly de- 
pi< ted, and the precise relations of Old Red Sandstone 
and Devonian to Silurian and Carboniferous still 
require further detailed research among the fossil 
plants and animals, and among the rocks in which 
these organic remains arc entombed. A book should 
m this, as in all other cases, bt* either useful or in¬ 
teresting, or it might, as with Hugh Miller's works, 
possess both attributes. The present work, however, 
seems to fail in both respects The expressions used 
by the author, of 11 Prevertebrate " and 41 Vertebrate 
Silurian,” "Prevertebrate” and 41 Vertebrate Old 
Red,” eleven times on one page, and often six or seven 
times, and in one instance varied by the printer into 
" Pcrvertebrate,” are, to say the least of it, tiresome 
We read also of 11 Vertebrate Palaeozoic times 11 and 
11 - Vertebrate Old Red 1 rivers.” 

The work is mainly a discussion with regard to the 
distribution and succession of life, and with regard to 
the physical conditions, bearing on the objects 
previously expressed. It may afford some new sugges¬ 
tions to those studying the Old Red Sandstone, but 
it Jacks precise stratigraphical evidence and tabula- 
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tion of facts. Too many sentences commence with 
" Suppose," or 11 It would not be surprising," or 11 It 
is just possible," or words with a like significance 
If the ^uthor had put his views into an essay of ten 
or twelve pages, he would have done more to further 
his object, in which we cordially sympathise, of 
arriving "at the truth concerning the position of the 
Old Red in the succession." 

Sfrel and Iron for Advanced Students By Arthur H 
Hi or ns Pp xvi + 514. (London . Macmillan and 
Co , Ltd , 1903 ) Price 10s 6d 
Evidently based upon a course of lectures delivered 
at the Birmingham Municipal Technical School,^ this 
little book is primarily a text-book not of so highly 
advanced a character as the title mijjht perhaps 
suggest It is well up to date, and embodies the latest 
views on the subject expressed at recent meetings of 
the Iron and Steel Institute The arrangement of the 
matter is very similar to that adopted in Bauerman’s 
" Metallurgy of Iron " and in Greenwood’s " Steel and 
Iron." The 131 illustrations are admirable, and well 
adapted to indicate to the student or intelligent work¬ 
man the principles described. The index is the least 
satisfactory part of the book The names of several 
authors cited (Bnnell, Brustlein, Carves, Ch&not, 
Eyermann, Hoffmann, Lurmann, Mas sicks and 
Crookc, Mukai, McWilham and Pourcel) arc in¬ 
correctly spelt, whilst several authors to whom refer¬ 
ence is made in the text (Berthier, Chernoff, Ewing, 
Faraday, Galbraith, Hautefeuille, and Wingham) are 
omitted Similar errors in proper names occur in the 
text. Sir Lowthian Bell, for example, is described as 
Sir Lothian (p 135) and as Mr. Bell (p. 380), and no 
distinction is made between Mr Edward Riley and 
Mr James Riley Despite these faults, the book may 
be cordially recommended to science teachers as one 
which is eminently suitable for metallurgical classes 

Agriculture for Beginners By C W. Burkett, F L 
Stevens, and D H. Hill Pp. xii + 267. (Boston 
and London : Ginn and Co , 1903 ) 

The question of the introduction of instruction in agri¬ 
culture or any other definitely technical subject into 
our elementary schools is one which has been much 
debated recently, but the opinion of most of those who 
have any working knowledge of teaching is very 
strongly against it Agriculture in schools is very 
likely to become a book subject; it is far preferable to 
take up some question like the growth of a plant, 
which admits both of simple experiment on the part 
of the pupil and of abundant illustration from practical 
life, which again supplies a basis of reasoning and 
knowledge for anyone who happens in later life to be 
concerned in the raising of crops 
The authors, however, of the little book under notice 
consider that in the country schools of the United 
States something more definitely agricultural is 
wanted, since " most boys and girls reared on a farm 
get no educational training except that given in the 
public schools ” They have, accordingly, prepared a 
text-book which, in the earlier stages, deals with the 
plant in the manner we have indicated, by simple 
experiments capable of repetition by the scholars. 
Thcv pass on to more special topics, such as cross- 
fertilisation and the raising of new varieties, diseases 
of plants, insect pests, crops and stock, dairying, &c., 
all treated in a simple and attractive fashion, with a 
great wealth of illustrations, admirably selected and 
reproduced The conditions dealt with are, however, 
so distinctively American as to render the book of little 
service in English schools, though the teacher himself 
may obtain from it some hints as to method and many 
excellent illustrations. 
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The Praxts of Urinary Analysts . A Guide to the 

Chemical Analysis of Urine . By Dr. Lassar-Cohn, 
Professor in the University of Koenigsberg. 
Authorised Translation by H W. F. Lorenz, A M , 
PhD. Pp vi + 58. (New York- John Wiley and 
Sons; London: Chapman and Hall, Ltd, 1903.) 
Price 1 dollar 

Thk object of this little book is stated to be to give 
directions for the chemical determinations of the 
ordinary constituents of urine and of the stomach con¬ 
tents that are of value for diagnosis. Even with this 
limitation, the directions given are too brief, especially 
as regards those for quantitative estimations. For 
the detection of albumen the heat test, and for sugar 
Trommer's test, alone are mentioned. For the quanti¬ 
tative estimation of sugar, it is stated that titration 
with Fehling’s solution is only suitable for chemical 
laboratories, because the solution must be freshly pre¬ 
pared, and, " secondly, and this is much more annoy¬ 
ing, it is extremely difficult to determine the end of 
the reaction, for solutions of the proper strength can 
be bought nowadays " (p 38) The translation must 
have gone astray here As regards practical value, 
the two pages upon the quantitative estimation of 
sugar might have been omitted 

R. T. Hewlett. 

Studtes in Physiology, Anatomy and Hygiene By 
J E Peabody, A M , Instructor in Biology in the 
Morns High School, New York City Pp. xvhi + 
332; 147 illustrations in the text (New York . the 
Macmillan Co , London . Macmillan and Co , Ltd , 
1903 ) Price 55 net 

This is one of a numerous class of books suitable for 
use in high schools and similar institutions As its 
title implies, it gives, in addition to the principles of 
physiology, as much anatomy and also, it may be 
mentioned, chemistry as is necessary for the under¬ 
standing of the bodily functions, the application of 
such knowledge to everyday life (hygiene) is also 
pointed out in a sensible and practical way A book 
of this character does not call tor any lengthy review; 
it is sufficient to say that after a careful perusal we 
are convinced that it will fulfil the rdle the author 
wishes it Lo play It is clearly written, well illustrated, 
and, what is more important, is unusually free, from 
errors. 

Arithmetic. Part it By H G Willis, M A Pp. 

viii + 236 + xxxix. (London . Rivingtons, 1903.) 

Price is. 4d 

The senior mathematical master of Manchester 
Grammar School here continues his plan of supplying 
examples in arithmetic grouped in series so ns to 
rurnish two or three lessons a week for a term These 
exercises cover the parts of the subject studied in 
schools which were not dealt with in the author’s 
former book. Oral questions are inserted at the 
beginning of each exercise, and answers to all ex¬ 
amples are provided. 

Arithmetical Types and Examples . By W G 

Borchardt, M A., B-Sc. Pp. xu + 387. (London ' 
Rivingtons, 1903.) Price 3s. 6 d. 

This volume is, the author states, intended to stand 
between the complete text-book of arithmetic and the 
mere compilation of examples. Each exercise is pre¬ 
ceded by a model worked-out example, and a few ex¬ 
planatory notes are added. Most of the recommend¬ 
ations erf the recent committee of the Mathematical 
Association have been adopted, and full answers are 
given We notice that graphical methods are made 
use of, and logarithms are employed to facilitate the 
calculation of compound Interest. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by h\s correspondents Neither can he undertahe 
to return, or io correspond with the -writers of, rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications j 

Heating Effect or the Radium Emanation. 

A fortnight ago I wrote to you respecting the rise of 
temperature observed in radium compounds I pointed out 
that the experiments of Profs. Rutherford and Uarnes 
seemed to show that the effect was largely due to the 
excited activity. 1 Have since then made a few experi¬ 
ments confirming that view 

Air charged with radium emanation was led through a 
tube In which 1 placed a thermal junction formed by iron 
and nickel wires The junction was left charged to a 
high negative potential during about ten minutes, then 
taken out and placed side by side with an unexposed jum - 
tion tn^ a metal vessel kept at constant temperature by a 
water jacket The two junctions at first seemed to be at 
the same temperature, but the exposed one began to become 
warmer almost immediately, and after twenty minutes was 
about one-tenth of a degree higher than the other jum tion 
The experiment was repeated with the same result. Te-,1 
experiments were made in various ways to show that acci¬ 
dental temperature disturbances could not affect the exppn- 
ment Thus, afLer the wire imd bri n treated exactly in 
thd same way m a current charged with thorium eman¬ 
ation, the junction showed absolutely no change of tempera¬ 
ture detectable by the galvanometer used 
We may draw an important conclusion from these experi¬ 
ments I rof ^ Rutherford has given strong evidence to show 
that the exiited activity really contains three successive 
stages of radio-active matter, the first rhnnging into the 
second, and the second into tin third, the fact that the 
maximum heating effect was only obtained thirty minutes 
after the wire was first exposed to the emanation seems to 
show that it is the last transformation in whuh the third 
excited activity finally disappears or becomes inactive whuh 
sets the energy free Lxpcnments are now in progress to 
test the matier further 

'lhe experiment mentioned above with the thorium 
emanation was not altogether satisfactory and I should not 
at present like to draw the conclusion that the excited 
activity due to thorium does not give h heating effect I 
only mention it here to show that the treatment of the 
wire In the experiment independently of the presence of I 
radium does not give rise to suih variations of tempera- 
ture as have been obsirved Had any appreciable amount 
of the heating effect been due to the contact with the eman¬ 
ation, I should have experted the junction to show some 
rise in temperature when first introduced to the calorimeter 
All these results should be considered as provisional only 
until a more detailed investigation has been made 
_. _ ^ Arthur Sciiuster 

lhe Owens College, Manchester, November 14 


Radium and Animals 

In the issue of Nature of November S, Mr Dixon gave a 
brief account of some interesting experiments with radium 
upon seedlings and upon Volvox, the results of whirh were 
almost entirely negative Like Mr Dixon, I have been in¬ 
vestigating the action of radium rays upon .living matter, 
but in my experiments animals of simple structure have been 
employed instead of plants, and my experience leads me 10 
think that thp negative result of his experiments may have 
been due to the distance which separated the small quantity 
of radium he employed from the seedlings 
In my experiments, which I have been carrying out in the 
university physiological laboratory, three lots of radium 
bromide were used, 5 mgr. 10 mgr , and 50 mgr re¬ 
spectively These were brought within 3 mm of the cells 
containing' the animals, the walls of which were made of 
min mica instead of glass In order to lessen the absorption 
of the rays. 
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It is too soon to discuss that obscure problem, the nature 
of the influence of the rays upon living matter, but it is 
already clear that experiments with simple forms of life 
will furnish some data 

I have endeavoured to determine (a) whether the rays 
would provoke an immediate response of the nature of a 
contraction; (3) whether they would evoke the more 
generalised 11 tactic " response—that is to say, whether they 
would repel or attract the animals Put very briefly the 
results are as follows — 

(a) Actinosphicrmm, with pseudopodia extended, exposed 
in daylight to 10 mgr radium at 3 mm. did not retrart its 
pseudopodia In two hours, however, it was dead and 
breaking up Controls were unchanged 

Stentor—a green sprues Iwo specimens were kept in 
the dark for some hours to increase their sensitiveness to 
radiant energy On examination with a minimum of light 
the unim ils were found extended with cilia in rapid move¬ 
ment Exposed to the rays from 50 mgr of radium at 
4 mm both slowly contracted, and slowly extended on re¬ 
moval of the radium 'Ihis observation was repeated 
three times After Lhe third exposure one Stentor refused 
ti extend 

( 3 ) Stentor Sixteen free-swimming specimens were 
placed in the dark in a cell over a lead plate 3 mm thick 
with a hole in the centre about e in in m diameter under 
whiih was 50 mgr of radium bromide Next day fifteen 
of lhe animals had all ached themselves clear of the pencil 
of 3 rays, and one injured speumen was in the path of the 
raj b 

1 he i rll was then moved so that a group of five came 
into the path of 1I10 3 rays In a few hours these were 
fmiml to have detached themselves and moved out of the 
rajs 

Similar results were obtained on other occasions, though 
it seems possible for the rays to lull feeble specimens before 
they respond to the repelling influence 

Hydra, both viriths and fusca, will, as a rule, detach 
themselves find move out of a penul of 3 rayt If, however, 
the animal is again moved back min the rays from 50 mgr 
at 4 mm distance the third munerbion is usually fatal—lhe 
tintuiles drop off and the body slowly breaks up. 

^ Perhaps the most interesting result was obtained with 
Euglena vindis Encysted specimens under the influence 
of radium rajs (3 and y) in the dark readily become motile 
and disperse without suffering any harm 
Newnhan College, Cambridge E G Win cock 

Note on the Arctic Pox (Canla lagopui). 

A rather peculiar error in icgard to this animal seems 
in danger of being perpetuated in certain contemporary 
literature, in vviiib it is stated that, while in the other 
regions of its distribution the Arctic fox generally acquires 
a white winter coat, in Iceland this change never takes 
place, but that all the foxes there are blue As a matter 
of f.nt, this fox turns white in the Icelandic winter as else¬ 
where, with this reservation only, that the proportion of 
blue winter forms there is greatci than the proportion in 
the Arctic regions generally, the white forms, however, 
probably still remaining in an aitual majority 1 believe 
this occurrence of the white phase in Iceland is so far well 
known that I need not dwell on the evidence for It, from 
personal experience, however, I can coiroboratc it It is a 
small point, but in so far ai error is abroad, it seems 
advisable to correct it 

In Ireland I was informed that the white form and Lhe 
blue were distinct, and in his work on this island a century 
and a half ago, llorrcbow was of tie same opinion This 
view is based on the fact that both Ilorrebow and the 
Icelanders had seen white foxes in full summer, and is no 
doubt to be explained by the fact that occasionally the white 
dress Is not changed for the summer brown On the other 
hand, T believe that some authors still maintain the distinct¬ 
ness of the two forms, though I am not aware how they 
overcome the evidence of those who have observed the 
phases intermediate between the two which occur at the 
moulting season 

In his “ Colours of Animals 11 Prof Poulton quotes the 
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case of three Arctic foxes from Ireland in the Zoological ment, which was partly lost on 6ur own magfletograph, 

Gardena, of which " one turns perfectly white every winter, the scale of ordinates of which is more open In this 

while the other two remain dark " curve 1 mm represents In the original very nearly 1' of arc, 

Cambridge, November ia W. P. LaNchestkr and increasing ordinate decreasing westerly declination. 

_ We had not set the clock driving this instrument quite 

_ correct, and the times shown in the trace are about four 

The Magnetic Storm of October ji. minutes wrong. 

Dr. Gmzrhrook has asked me to send you a copy of one During the rapid movements the traces on the originals 
or more or the magnetic curves during the late norm, and are faint, and consequently are not fully shown in the 
also of a characteristically “ quiet " day. For the Latter I photographic copies sent you. 

I ought to explain that the slight 
blurring and want of clearness on the 
horizontal force trace October 29-31 

really arise from the electric trams. 

Their action, however, is hardly visible 
during the storm proper in either de¬ 
clination or horizontal force In the 
virtual force, however—of which no 
copy is sent—the electric tram disturb¬ 
ance is much more considerable, and 
might easily be mistaken by the un¬ 
initiated for a fairly active magnetic 
storm. 

In the accompanying" illustrations, 
Tigs t and 2, 1 cm n^esents prac¬ 
tically 4 cm, of the original curves 

Superintendent Observatory 
Department 

The Notional Physical Laboratory, 
Richmond, Surrey, November 7 


Expansion Curves 

In your issue ot October 8 Prof John 
Perry describes in a letter “ an ex** 
ceedingly simple, ingenious method 11 
of plotting the so-called polytropic 
curve representing the law pv^con- 
stant, which method he found in a 
pamphleL by Mr E J Stoddard, of 
send copy of deilination October a-j, 1900, B,, Fig. 2 Detroit 1 may be permitted to state that this method 

It 19 not absolutely quiet- very few days are, if any- and was published for the first time eighteen years ago by 

parts show the tiny 11 magnetic waves 11 often met with. Prof E Braucr In the Transactions of the bociety of 

Here, as usual, there are two days’ curves, each with its German Engineers, 1885, p- 433, and since Prof Brauer s 

own base (or lime) line on the same 
sheet The paper is changed ever) 
second day, shortly after 10 a 111 In 
this quiet day declination curve, 1 cm 
of ordinate in the original represents 
8 f 7, and increasing ordinate answers to 
mcreasrng wcsierlv declination 
The magnetic storm on October 31 
commenced about four hours befoie the 
papers were changed, and the assistant 
in charge, noticing that a storm was in 
progress, arranged that the papers 
should be changed again next day, so 
as to have only one day's trace on the 
sheet, and so no mixing of two da) s' 
traces As the commencement at 
63 am. is of interest, I am sending 
two sheets of the horizontal force record. 

Fig 1, the one, A,, rovering the interval 
October 29, 1040 a.m , to October 31, 

10 16 am, the other, A 3 , October 31, 

10.91 a.m., to November 1, 1042 a in 
On October 31 some of the trace is ofT 
the sheet about 10 a.m , also between 
a and 4pm and between 5 and 7 pm. 

The time or base line answers to an 
arbitrary value (determined by the abso¬ 
lute observations), and i cm of ordinate 
in the original curve represents 507 
(where 17 = i X io- 1 C.G S ), increasing 
ordinate representing Increasing force. 

I also send a copy of part of the declination record, B l( publication this method has been, used In a number 

Fig. a i given by a Watson pattern magnetograph made by of treatises ott thermodynamics published in Germany and 

the Cambridge Instrument Company, sent to the Labor- France It has been given for years in the very valuable 

atory for test The original shows, I think, all the move- handbook 14 Huette,” which is undoubtedly known to Prof 
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Perry. If Ic not surprising that a method which Prof 
Perry himself considers very Important should have to reach 
England from Germany by the circuitous path of the United 
States? 

The reorganisation of technical education in England has 
occupied the wisest men in England for the past thirty 
years It seems to be of 90 much importance that it has 
been made the subject of Sir Norman Lockyer’s recent 
presidential address before the British Association. It 
seems to me that a plea might well be made for the acquisi¬ 
tion of a reading knowledge of modern languages, 
especially French and German, in the advanced public 
schools Prof Perry re-discovered in an American paper, 
eighteen years after its first publication, a very important 
method for constructing a curve continually used In thermo¬ 
dynamics Nineteen years ago Prof Herrmann originated 
and described the entropy diagram, so often attributed to 
Mr. Macfarlane Gray, through whose admirable paper, read 
in 18B9, the entropy diagram has since come into general 
use There are a number of similar cases which might be 
cited in favour of the cultivation of a reading knowledge 
of those modern languages which are apt to contain valuable 
contributions to scientific knowledge Forty-three years 
ago Prof Huxley wrote, 11 What is it that constitutes and 
makes man what he is 9 What is it but his power of 
language—that" language giving him the mrans or record¬ 
ing his experience—making every generation bumewhat 
wiser than its predecessor—more in accordance with the 
established order uf the universe 5 What is it but this power 
of speech, of recording experience, which enables men to 
be men . . " We might paraphrase Huxley's words and 
apply them to the advantage that a knowledge of the 
modern languages gives its owner in regard to utilising 
the experience of other nien and nations. 

B A Ubiirend 

Station II, Norwood, Cincinnati, Ohio, October ab 


It was of very little importance to me to find out whether 
the method was new, the important thing was that it was 
not generally known in England, that I, who read a good 
deal, had never seen the method, and that mdny of my friends 
who read French and German engineering books more than 

I do had never seen it I may say without any contrition 
that there are useful things not only in French and German, 
but in Italian, Russian, and Chinese, as well as in English 
books unknown to me and to many other people, but surely 
this is not enough for an argument for the absolute 
necessity for a study of Chinese or German Before our 

II advanced public schools " take up the study of French and 

German or Chinese, I should like to see them take up the 
study of English In America and Scotland English is 
really well taught in many schools, this is not the case in 
England. J Perry 

November 11. 


The Leonid 6 bower of 1903. 

Quite an abundant and attractive display of Leonids was 
observed here this morning (Monday, November 16) 1 

began to watch the north-eastern sky at midnight (follow¬ 
ing November 15), and found meteors increasingly numerous 
After a a m. November 16, the numbers appearing in 
alternate intervals of fifteen minutes were as follows.— 
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Maximum 5b. 30m. to 5b 45m a m , when the rate was 
nearly three per minute. 

Thie position of the radiant point was at 151 0 + aa°, and it 
formed an area about 6 degrees in diameter The great 
majority of the meteors, however, diverged aicurately from 
the central part of the area 

During the minute following Th. 44m. a m. five Leonids 
appeared 

The meteors generally were very bright, and compara¬ 
tively few were seen fainter than second magnitude The 
more conspicuous objects were as follow — 
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Ihe^e moved very slowly, and probably belonged to radiants 
at a62° + b2° and 147 0 —n° respectively. 

I should be glad to hear of duplicate observations 
of any of the above, as it is desirable to compute their real 
paths if the necessary materials can be obtained 

Bristol, November 16 W F Denning 

Autophyllogeny In the Vine (Villa). 

I latkiy received from a neighbour a vine-leaf, taken 
from his own garden, exhibiting the uncommon phenomenon 
krown as 11 autophyllogeny ” A small green leaf had 
arisen from the midrib, near the apex of the central lobe, 
upon the upper surface of the leaf. The supernumerary leaf 
was sessile and had its upper surface turned towards the 
corresponding surface of the primary leaf, in Ihe same direc¬ 
tion of growth The leaflet appeared to be of the normal 
shape, but, owing to a slight malformation, it was not 
fully expanded, and I could not therefore entirely satisfy 
myself upon this point 

Dr Masters, in his 11 Vegetable Teratology,” cites in¬ 
stances in which supernumerary leaflets have been observed 
upon the upper surfaces of leaves of Ifeterocentron and 
Mfconia, and upon the under surfaces of leaves of other 
plants, but I cannot find any record of their occurrence in 
the vine Herurrt Campion 

Walthamstow, Essex 


The " Dew-bow." 

On Wednesday and Thursday, November 4 and 5, 
fogs prevailed in this district and brought by mild winds 
great quantities of carbonaceous dust from over the town, 
which covered the surface of the top pond in Vernon Park 
with a dry film On the morning of Friday, November 6, 
hoar frost covered the grass and walks, the film of dust on 
the pond was covered with a glistening coat of mlnuie 
watery globules At 11 20, standing with my back to the 
sun, 1 noticed a bright streak of light on the surface of the 
water, and on moving a few feet further saw that It was 
split up Into the colours of the prismatic spectrum, and 
presented the appearance of the rainbow, as It appeared 
curved There were two spectra, one fainter than the other 
The phenomenon was visible for more than four hours, and 
I directed ,i!ie attention of several gentlemen to it. In 
November, 1885, Mr Thomas Kay, Moorfield, Stockport, 
saw a similar phenomenon on Lake Windermere, and pub- 


5 * 


NATURE 


[November 19, 1903'. 


fished the observation. The thing! necessary to produce it 
appear to be —(1) a dry film of dust on surface of water; 
(2) a layer of fine globules of moisture on the film ; (3) a 
dead calm, that the globules be not shaken into coalescence, 
(4) the sun shining brightly at a low angle through a dear 
atmosphere Edward Hewitt 

Municipal Museum, Vernon Park, Stockport, 

November 11. 


Weather Changes and the Appearance of Scum on 
Ponds. 

If the scum referred to (Nature, November 5, p 7) be 
organic in character—algal, for instance—it would contain 
bubbles of gases 

Would not these bubbles tend to enlarge, from the ex¬ 
pansion of their contained gases, on a lowering of baro¬ 
metric pressure, and the mass, becoming specifically lighter, 
to rise? 

11 Platanus oriental is " says 11 any derided change of 
weather " Ihe above explanation would hold good only 
for a change of weather indicated by a falling' barometer 

H. J Glover 

Stationers’ School, Hornsey, N , November 6 


Earthquake at Kashmir. 

It may perhaps be of interest to note (I do not find the 
fact receded in Nature) that on April iH, 1902, there was 
a sharp earthquake shock over Norfh-w e st India and 
Kashmir, about 2 30 a m (local time) 

O Ecki-nstein 

34 Grrencroft Gardens, London, N W , November 13 


A NEW THEORY OF THE SOIL 

T has long been recognised that the chemical com- 
_ position of the soil affords a very imperfect index 
to its fertility, partly due to the fact that only recently 
have methods of analysis been devised to discriminate 
between the total plant food In the soil and that which 
is active and likely to be immediately available for the 
plant, but chiefly because the physical texture of the 
soil and its power of maintaining a supply of water 
to the growing plant is a much larger factor in crop 
production than its store of nutrient material 

But though the part played by the chemistry of the 
soil has doubtless been muih exaggerated and requires 
to be studied more in connection with soil physics, it 
has been reserved for the chemists of the United States 
Bureau of Soils to deny its action entirely, and put 
forward a theory which considers all soils to be 
effectively the same from Ihe chemical standpoint 
Briefly stated, the thesis developed in the Builetm 
before us is as follows —dissatisfied with the want of 
correspondence between the results of any of the 
methods of soil analysis in .which the soil is attacked 
by either weak or strong acids, Dr Whitney and his 
associates have fallen back on the aqueous solution 
obtained by shaking 100 grams of the soil with 
500 c r of water and allowing it to stand for twenty 
minutes For the rapid quantitative examination of 
the very weak solution thus resulting they have worked 
out various colorimetric methods, and in this way have 
been able to analyse several hundred soils of the be¬ 
haviour of which m the field something was known. 

From these results the authors come to the con¬ 
clusion 11 ^hat with occasional exceptions the composi¬ 
tion of the soil solution and the concentration is about 
the same in all cultivable soils " “All our principal 
soil types, in fact, practically all cultivable soils, con¬ 
tain naturally a nutrient solution which varies within 
comparatively narrow limits with regard cither to 
composition or concentration, and which is usually 

| 11 The-Chemistry °f ihe Soil u related lo Crop Froduotioii " By M 
wnitneymd'F K. Cameron U S Department of Agriculture, Bureau of 
SoiU, NO. h Pp 71 (Washington, 1903 ) 
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sufficient for plant growth. Apparently, therefore, all 
soils are amply supplied with the necessary mineral 
plant foods, and these plant foods are not in them¬ 
selves a matter of such paramount importance to the 
^agriculturist, for their supply as regards the plant is 
determined by the supply of soil moisture which the 
crop can obtain from the soil." The authors further 
suggest that fertilisers, if they have any effect in in¬ 
creasing the crop, do so in the main by altering the 
physical texture of the soil or by stimulating the root 
range of the plant. So novel a point of view from men 
with the experience of Dr. Whitney and his colleagues 
demands a careful consideration of the evidence in its 
support. 

On the theoretical side the authors suggest that in 
the natural soil solution on which plants feed " the 
quantity of any constituent which can possibly enter 
the solution is . determined by definite equilibrium 
conditions with the but slightly soluble mineral from 
which it is derived . it may very well happen that 
the addition of comparatively small amounts of a 
readily soluble potassium salt lo a soil would simply 
fo^cc back the dissociation and solubility of the potash 
minerals with no consequent gain of potassium Lo the 
soil solution " In support of this view the authors 
describe an experiment in which ppwdcred potash 
felspar when shaken up with water is shown to yield 
a feebly alkaline solution, .is indicated by phcnol- 
phthalein. On adding, however, a little soluble 
potassium salt the colour of the phenol phthalein is 
partly discharged, which the authors consider to in¬ 
dicate that some of the potash derived from the felspar 
has been forced back to the solid phase We would 
suggest the consideration of another experiment; take 
a very weak solution of potassium phosphate, add a 
drop of phenolphthalcin solution, and run in dilute 
alkali until a distinct colour appears; now add a little 
solution of some neutral salt, sodium or potassium 
chloride, the colour will again be partially discharged, 
although the salt added is strictly neutral 

In the latter experiment there is no question of the 
intervention of a solid phase, both experiments are, we 
think, equally explicable on the dissociation hypothesis, 
but the one docs not bear the interpretation put on it 
by the American chemists. 

Turning now to the analytical figures, we canntft 
agree that, except in a very general and average sense, 
they support the authors’ case that the composition 
and concentration of the soil solution are about the 
same for all soils Taking first of all the determin¬ 
ations of nitric acid, they are seen to vary within the 
widest limits, as is evident from the following 
summary of the results for four of the soils -— 



No of 
analyse* 

Niinc acid Parts 
per million of dry soil 

Mean 


Lowest 

Windftnr Sand 

34 

26 62 

o‘S6 

5*9 

Norfolk Sand 

& 

*376 

067 

3 ’ 8 i 

Leonardtown Loam 

62 

62 OO 

trace 

1271 

Sassafras Loam 

80 

38-40 

0 50 

7 79 


Furthermore, if the number of the < determinations 
falling within successive equal limits be plotted into 
a curve, the resulting figure is highly irregular, and 
shows nothing of the maximum about the mean which 
characterises the curvo of error The nitric acid 
figures are thus entirely opposed to the authors’ thesis; 
they show no tendency to a constant value, but extreme 
accidental 'variations, i.e due to factors independent 
of the classification here adopted. But in fact too 
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much 1> known of the origin of the nitrates in the 
soil from the results obtained by Warington at Roth- 
amsted and by King in Wisconsin to allow one to 
suppose their amount would ever approximate to a 
constant even for the same soil, yet nitrates are 
perhaps the dominant factor in plant nutrition. 

The phosphoric acid and potash figures are a little 
more in harmony, and we have examined those relating 
to the same four soils with the following results — 



Phosphoric add Pun per million 

■ 

Highcii 

Uwnt 

Mcu 

Windsor Sand . . 
Norfolk Sand 
Leonsrdtown Loam 
Sassafras Loam 

H 


6*ai ± 0*25 
6*33 + 0-19 

7 16 ± 0 26 

7 61 ± 0-30 

l tit |k 

Poiusium Pam per million 

r r 

| Highest 

Lowest 

Mean 

Wmdpor Sand 

Norfolk Sand 

Leonard) own Loam 
Sassafras Loam 

46‘II 

44 9 

51 66 

46 8 

10 90 

11 64 

1 10 08 

7 94 

24*27 ± I 02 

22 19 ± O 49 

23 61 +0 65 

24 22 ± 0 63 


'These numbers would indicate variation round a 
rriean which is practically the same for a)l soils us 
regards potash, but which as regards phosphoric acid 
has a different value for different types of soil, 
approaching one value for sands and another For 
loams I his agrees with the probability that the 
potash compounds are of the same type in all soils, 
whereas several distinct compounds of phosphoric acid 
must exist in relative proportions varying with the 
type of soil, and we surmise that these mean results 
might be correlated with the amounl and solubility of 
the compounds appropriate to the various types of soil 
were more data available But for the purpose of the 
argument we are not concerned with mean results, but 
with individual soils; the authors rest their case on 
the constancy of composition of the soil solution, and 
their own figures show variations too wide and loo 
numerous to fall within any allowable limits It may 
bo true enough that the variations exhibited cannot 
be correlated with the known productiveness of the 
soils, but that is only a proof of the ineffectiveness 
of the analysis of the aqueous extract or a soil, not 
of the non-existencc of a chemical soil factor in crop 
production. Indeed, it is not quite easy to see what 
the numbers do represent, the volume of water em¬ 
ployed is so small, and the time of extraction so short, 
that they cannot stand either for the solution existing 
in the soil or for the material which water could extract 
during the growth of a crop. Some analyses are given 
of the actual solution extracted from various soils; all 
that can be said of them here is that they show no 
more constancy of composition than the laboratory 
extracts, nor do the old analyses of the drainage waters 
at Rothamsted lend any more support to the idea of 
a soil solution.of constant composition. 

Though Dr Whitney’s- main" argument is thus 
hardly tenable on his own showing, certain side issues 
are worth a little notieb Dealing with the action of 
fertilisers, he notices that, while the wheat crop on the 
best fertilised plot at Rothamsted averages about 33 
bushels, on the plot which has been unmanured for 
sixty years it has fallen to 12 or 13 bushols Yet on 
Uift Similarly unmanured plot in the Agdell field, where 
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the wheat is grown .once every four years in rotation 
with roots, barley, and clover or fallow, but little 
falling off is apparent. Hence he concludes that, in 
, virtue of the rotation, the fertility of the Agdell field 
I is unimpaired, whereas In the continuous wheat field 
11 the decrease can be ascribed only to some physical 
change in the soil, to some chemical change other than 
the actual loss of plant food taken up by the crops ” 

, But when any other crop on the unmanured plots in 
Agdell field is considered, the decline in fertility ia 
enormous; roots and clover only yield minimal crops; 

I so far as they are concerned the cultivation of the soil" 
involved in the rotation has been cjuite unable to main¬ 
tain the fertility. The wheat, with its powerful root 
system, holds up better, but its production is falling 
steadily; it is important to see now long it will be 
maintained, though it need never be expected to fall 
to the level of the continuous wheat, because the land 
is practically only cropped every other year, so trifling 
has the output of roots become 
When Dr Whitney says that there are few instances 
showing that a given fertiliser is required by a certain, 
soil, and th r |t generally fertilisers have no consistent 
or continuous effect, he ignores too much the results 
both of experiment and experience in countries like our 
own. In England a body of knowledge has been 
accumulated concerning the requirements of particular 
soils and crops for specific fertilisers such as is hardly* 
possible in America, where much of the land has only 
recently been brought under intensive cultivation in¬ 
volving the use of purchased manures. ! 

In another place Dr Whitney says 11 the beneficial 
effect of fallowing is not due to an accumulation of. 
soluble plant food m the soil ” Not wholly due* 
perhaps, but King’s investigations show what a 
powerful factor the accumulated nitrates become, and 
a recent discussion of the Rothamsted results shows 
that after a wet autumn, to wash out the nitrates 
formed during the summer fallow, the benefit of 
fallowing disappears almost entirely, whereas after a 
dry autumn ana early winter it produces an increase 
of crop of nearly 50 per cent 

Suggestive as Dr Whitney’s memoir must be to all 
agricultural chemists, we thus do not consider thnt the 
main theory it propounds possesses any permanent 
value. We should be sorry if we have failed to appreci¬ 
ate the argument properly, but it is not always easy to 
follow, the text being somewhat deficient in sequence 
and orderly arrangement, indeed, we are disposed to 
think thnt had the question been set out a little more 
nakedly nt the outset, and the demonstration mar¬ 
shalled with more precision, a somewhat different con¬ 
clusion would have been reached by the authors The 
fundamental thesis is unimpeachable, that water con¬ 
tent and temperature are the main factors in crop 
production, but the chemical composition of the soil 
is also a large factor, though its magnitude and re¬ 
lation to the other physical factors do not yet admit of 
complete determination. A. D. H. 


THE SURVEY OF INDIA, 

VOLUME of extracts from narrative reports of 
the Survey of India for the season 1900-1901 1 
has recently been issued These extracts, which used 
to bo published In the same voluqie as the annua] re*' 
port, &re now Issued separately The reports selected 
for publication show admirably the range of the oper¬ 
ations of the Survey of India. They deal with seven 
subjects. 

(1) Zincography .—Fbr certain classes 6f maps repro¬ 
duction from zinc is eminently suitable, and owing to 
the Introduction of thin, zinc plates, difficulties of 

1 IJp- & (Ckktatu ’ Government Printing Office, 1903 ) Price u yt. 
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storage have largely disappeared. For the rapid re¬ 
production of maps photozincography was, until a few 
years ago, the method invanably used. Two new 
methods have now superseded photozincography; one 
of these, “ heliozincography,” was worked out by the 
Ordnance Survey, and subsequently adopted by the 
Survey of India, the other, the “Vandyke process,” was 
invented by Mr. Vandyke, of the Survey of India, and 
has non been adopted by the Ordnance Survey. The 
first method consists in reproduction direct on a sensi¬ 
tised zinc plate in contact with a reversed negative. 
The Vandyke process consists in reproduction direct on 
a sensitised zinc plate in contact with the original 
drawing Lately, at Southampton, it has been even 
found possible to reproduce maps drawn on thick draw¬ 
ing paper The process has been patented by Mr. 
Vandyke, and is a cheap and very efficient means of 
reproducing cadastral maps 

(2) Geodetic Tnangulatton in Burma —The principal 
point to note is the determination of the coefficient of 
terrestrial refraction by night as well as by day, the 
coefficient being the absolute refraction divided by the 
terrestrial arc By day (from observations to helio- 
stats between noon and 3 p.m ), the coefficient was 
oop, by night (from observations to lamps), 0083. 
It is possible that if the night observations had been 
taken from midnight onwards the coefficient would 
have been smaller. 

Some interesting secondary triangulation (the 
Manipur serifs) was also carried out, one of the rays 
being 95 miles long 

(3) Latitude Operations —The average probable 
error of 14 latitudes observed with a zenith telescope 
was ±0*063, or say six and a half feet. India is, of 
course, committed to the system of refined latitudes, 
and comparatively few of them. 

(4) Experiments with the Jhdenn Base Apparatus — 
A base was measured at Dehra Dun with the following 
results ■— 

By jMderin apparatus 39,187.272 feet 

By Colby’s bars 39,187 4*> 2 ». 

a discrepancy of 1/194,000 

It was found that the 80 ft wire was the most con¬ 
venient, and various practical suggestions are made 
01 the use of the apparatus It was apparently in 
contemplation to measure a Jadenn base in Burma. 
There would appear to be no doubt as to the gain in 
speed, and also no doubt that it is possible under suit¬ 
able conditions to do away with base-line figures by the 
use of, say, 15 mile bases 

(5) Magnetic Survey of India .—This has been com¬ 
menced, and there are now five base stations, Calcutta, 
Bombay, Rangoon, Dehra Dun, and Kodaikanal It 
was intended in 1901 to send out three field detach¬ 
ments to work in an area west of a line joining Dehra 
Dun and Bombay, two to work along railway lines, 
and a third in the desert 

(6) Tidal and Levelling Operations —-Tidal observ¬ 
ations have been, or are Ming, taken at forty-one ports 
in. and adjacent to, the Indian Empire. Tables are 
given of the tidal constants at various ports deduced 
from the 1900 observations As regards the accuracy 
of prediction, at fourteen open coast stations during 
1900 it was found that the mean error of prediction 
or the time of high or low water was thirteen minutes, 
and the average error of predicted heights was one 
twenty-fifth of the range. 

The tide^kredicting machine belonging to the Indian 
Government*'(due, it is believed, to Lord Kelvin and 
Mr. Roberts)rlfl in London, and the Survey of India 
■ends home annually the latest values of the tidal con¬ 
stants to Mr. Roberts, who 6ets the instrument for the 
port in question, and causes it to describe graphically 
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the tide curve for any future year required. As Prof. 
Darwin has remarked in his book on 44 The Tides, 11 
it is characteristic of England that this admirable 
machine has not been made use of for any of the home 
ports. 

(7) Topographical Surveys .—The seventh report 
deals with some details of one-inch work in Burma, 
and incidentally serves to emphasise the necessity 
of keeping cadastral and topographical work distinct. 
The topographical surveys are fully described in the 
annual report, the most interesting being the survey 
on a scale of half inch to one mile of 17,000 square 
miles carried out in China during the expedition 

When shall we have an Imperial Survey capable o r 
doing for the Crown colonies, protectorates, and 
occupied territories what the Survey of India does for 
India? C. F. C. 


ISAAC COOKE THOMPSON . 
IVERPOOL has lost a well-known naturalist in 
the death of Mr. 1 . C Thompson, who was 
hon treasurer of the Liverpool Marine Biology Com¬ 
mittee from its foundation nearly twenty years ago. 
He had a wide knowledge of the Crustacea, and 
especially of Copepoda, the group upon which most of 
his original work was done, but he was also a keen 
field-naturalist, interested in the lives and habits of his 
animals, and preferring to catch the specimens himself 
and 10 examine Lhem in the first place alive. He was 
always a prominent member of the party during the 
dredging expeditions in the Irish Sea and at the Port 
Erin Biological Station. Little more than a month 
before his death he was one of the leaders in the British 
Association dredging excursion which followed the 
Southport meeting 

Thompson’s early papers on the Copepoda dealt with 
the forms found in Liverpool Bay and other parts of 
the Irish Sea, but he collected wherever he went, and, 
as the result of vacation travels, published papers 
on the Mediterranean and Norwegian species and on 
collections from Madeira, the Canaries, the west 
coast of Ireland, the Faroe Channel, and a traverse 
through the North Atlantic to Quebec. He also 
described Copepoda from Lhe Bay of Bengal, the 
Antarctic, the Red Sea and east coast of Africa, and 
recently from the Oceana Expedition in the North 
Atlantic In these papers he described many new 
forms, aided in the elucidation of not a few obscure 
points, and greatly extended our knowledge of the 
geographical distribution of the group Thompson’s 
last piece of scientific work was a large report, under¬ 
taken jointly with Mr Andrew Scott, upon the Cope¬ 
poda of the Ceylon pearl banks, recording more than 
280 species, of which 76 are described as new to 
science This extensive work was completed some 
weeks ago, and Thompson passed the last of his sheets 
for press shortly before he was struck down; it has 
been referred to by one who saw the proofs as the 
pioneer work on tropical Harpacticids and Licho- 
molgida Thompson’s papers have been published for 
the most part in the transactions of the Liverpool 
Biological Society, the Journal of the Linnean Society, 
the Annals and Magazine of Natural History, and the 
reports of the British Association. He'Vas in corre¬ 
spondence with Claus, Richard, Giesbrecnt, and other 
Continental workers, and frequently supplied them 
with British specimens required for comparison or de¬ 
scription in their monographs. 

There were few of the local organisations In Liver¬ 
pool for the advancement of science and the appli¬ 
cations of scientific teaching In which Mr _ Isaac 
Thompson did not play a prominent part, and his posi- 
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tkm, even twenty years ago. was fitly indicated by his 
selection, in April, 1882, to attend Darwin's funeral 
in Westminster Abbey as the representative of the 
Liverpool scientific societies. On the occasion of the 
last visit of the British Association to Liverpool, in 
1896, Thompson was one of the local secretaries, and 
his colleagues can testify how well he did his share 
of the hard work, and how much the success of that 
large meeting depended upon his admirable business 
arrangements and careful attention to detail He was 
a fellow of the Linnean Society and a regular and 
active member of Section D at British Association 
meetings. He was one of the founders of the Liver¬ 
pool Biological Society and the L M.B C., and it was 
in connection with the latter, and during the last 
fifteen years, that most of his original scientific work 
was done 

Isaac Thompson was a good example of the serious 
amateur who does sound systematic work and makes 
lasting contributions to science His loss will be 
keenly felt, not only in Liverpool, but by the large 
number of scientific men throughout the country who 
were his personal friends. We all admired his sterling, 
upright character and his sympathetic loving nature. 

W. A H. 


NOTES . 

Prof. J. H van 't Hoff and Dr Robert Koch have 
been elected honorary members of the Vienna Academy of 
Sciences. Sir William Ramsay, Prof G B von Neumayer, 
Prof H. Poincard, Prof E J Marey, and Prof K Golgi 
have been elected foreign correspondents of the same 
Academy. 

Thb death is announced of Prof. Robert H Thurston, of 
Cornell University, at the age of sixty-four From 1866 
M 1B71 Prof Thurston occupied the chair of natural philo¬ 
sophy at the United States Naval Academy. Subsequently 
he became professor of engineering at Stevens Institute, 
where he remained until he proceeded to Cornell, in 1885, 
as professor of mechanical technology 

Dr Einar L6n noerg has been appointed director of the 
zoological department of the Museum of Gothenburg 

Rbutrr reports that two earthquake shocks were felt at 
Shuraz, Persia, on the night of November 14 

Mr W. J Palmer, a graduate of the Ontario Agricultural 
College, has been appointed director of agriculture in the 
Orange River Colony at a salary of 1200J per annum 

The sixth International Congress of Applied Chemistry 
is to be held at Rome in 1906 Prof E Paterno, of Rome, 
has been elected president of the organising committee 

It is stated by La Nature that the body of a Tyrolese 
guide who fell into a crevasse on the glacier of Gross- 
venediger, in the Austrian Alps, thirty years ago, has been 
found in a remarkable state of preservation at the foot of 
the glacier 

A monument to the brothers Hatfy was unveiled at their 
birthplace, Saint-Just^n-Chaussde (Oise), on November 8. 
The elder brother, Rend Just Hally, who died in ifiaa, 
was the eminent mineralogist. The ceremony was presided 
over by M. Edmond Perrier. 

At a meeting of the Royal Statistical Society held on 
Tuesday, the president. Major P. G Cralgle, C B , de¬ 
livered his opening address Before doing so he presented, 
on behalf of the council and the society, a Guy medal In 
ailver to M. Yves Guyot, for his paper on 11 The Sugar 
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Industry of the Continent," which was read before the 
society on May 29, 1902 

The Craggs research prize, for the best pieie of original 
work done during the current year by present or pait r 
students of the London School of Tropical Medicine, has 
been awarded to Dr. Aldo Castelldni for his researches into 
the etiology of sleeping sickness Dr Travers has been 
awarded honourable mention for his paper 11 Ben-ben." 

Commander Peary was, on November 1a, in Edinburgh, 
presented with the Royal Scottish Geographical Society’s 
Livingstone gold medal. Previous awards of the medal 
were to Sir Harry Johnston for discoveries in Africa, and 
to Dr. Sven Ifedin for exploration In the central region of 
the Ural-Asian continent 

I Mr M II Maw, of Walls House, Barrow-on-Humber, 

I states that the radiant point of meteors seen by him in 
the early hours of Monday seemed to be about ten degrees 
south of the zenith. Meteors under the Pole Star seemed 
to move vertically down through 30° in about half a second 
Taking the altitude of such a meteor to be eighty miles, 
the length of the arc described in half a second would be 
forty-two miles if the motion were at right angles to the 
line of sight. 

A Reuter telegram from Rome reports that experi¬ 
ments made by the Italian naval authorities with a new 
system of radio-telegraphy originated by* Prof Alessandro 
Artom have conclusively proved that the new system 
enables electric waves to be transmitted in a given direction 
The Minister of Marine has instructed Lieutenant Pullino, 
director of the wireless telegraph station of Monte Mario 
(Rome), to give every assistance in further experiments with 
the Artom system 

The Tunes reports that the expedition to Tibet, under 
Captain Rawling and Lieutenant Hargreaves, or the Somer¬ 
set Light Infantry, which left Leh in Ladak last May, 
arrived in Kashmir territory on October 4. Triangulation 
was extended as far as longitude 85° E , the highest latitude 
being 35 0 45', and lowest 3a 0 4^ Many new lakes were 
discovered, the largest having an area or 70 square miles. 
One hundred points were fixed by triangulation, and lati¬ 
tudes of all the camps by astronomical observations, 38,000 
square miles of country were surveyed ■ 

The following prizes have been awarded by the council 
of the Royal Society of Edinburgh —(1) the Keith prize 
for 1899-1901 to Dr, Hugh Marshall for his discovery of 
the persulphates, and for hia communications on the proper¬ 
ties and reactions of these salts, published in the Proceedings 
of the Society, (a) the Makdougall-Brisbane prize for 1900- 
190a to Dr Arthur T. Mnsterman for hn paper entitled 
" The Early Development of Cribrella oculala (Forbes), with 
remarks on Ec hi noderm Development," printed In vol xl. 
of the Transactions of the Society The prizes will be pre¬ 
sented at the meeting of the Society on December 7. 

A correspondent of the Times reports that on Novemjier 
1 a a balloon belonging to MM Lebaudy, and called La 
Jaunt, started from Motsson, about 55 kilometres from 
Pans, at 9.10 a.m , arrived at the Eiffel Tower at 1050 
a.m , and effected its descent on the Champ d| Mars. 
According to M Juchmts, an aeronaut and one of two 
passengers, the balloon encountered at first south-south¬ 
west wind travelling at the rate of six rittm a second. 
Almost the whole way he had to keep ,jthe point of the 
balloon somewhat to the right of the direction he intended 
to take. The maximum altitude attained was 300 metres, 
but the average was about 100 
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Announcement 11 made of the proposed publication of 4 [ 
new journal under the title Ardnvio di Fisiologia, edited by 
Prof Giulio Fano, director of the physiological laboratory 1 
at Florence The journal will be especially concerned with j 
'experimental work, but synthetic reviews and philosophical I 
disquisitions will not be excluded from it Contributions 1 
will be published, according to the wish of the author, in 
English, Italian, German or French. The Archivio dr 
Fisiolagm will appear every two months, forming a yearly 
volume of about 500 pages. The English agents are 
Messrs W, Jleffer and Sons, Cambridge 

Mr. E Kitto, superintendent of the Falmouth Observ¬ 
atory, sends some particulars of the recent magnetic storm 
registered at that observatory. Commencing on October Ji 
at 7 a in., the disturbance continued until 5am on 
November v It was severe from 7 a in to 7 p.m on 
October 31, but the period of exceptional severity was 
between I p m. and 7 p.m., during which time the declin¬ 
ation magnet swung through aq art of 2 degrees 2 minutes, 
as determined by actual measurements of the declination 
curve The Falmouth Observatory magnetic records are 
continuous from January, 1887, but ,the magnetic storm of 
October 31 stands out as (he most remarkable reiord of 
magnetic disturbance ever made at the observatory. 

It is reported by the Pioneer Mail that the Secretary of 
Slate for India has definitely sanctioned the scheme for 1 
establishing an agricultural college at Pusa, in the 
Muzaffarpur district 'I he intention is 10 combine a large 
experimental farm and an agricultural college with an in¬ 
stitution for research, so as to form a great Imperial insti¬ 
tution. The line Government estate at Pusa will be lS‘e 
headquarters of the staff of various experts, including afi 
agricultural chemist, who will be mainly an analyst and 
crvplogamit botanist, whose business it is to investigate 
the diseases which attack the principal indigenous crops, 
and an entomologist, charged with the study of insect pests 
A 1 attic farm for the improvement of the local breed of 
caltle will also be included 

A lectureship has been endowed in the University of 
Birmingham by an anonymous friend in memory of the 
late Prof Huxley. We team from the British Medical 
Journal that the lecture \s to be given annual!), either in 
the winter or spring terms, and to be open to, all members 
of the university without payment It is to be called the 
Hurley lecture, and for its endowment a sum of ao l per 
annum has been given The let tore will also rommemorate 
the opening of Mason's College, thg predecessor of the 
university, hy Prof Huxley. As the donor has expressed 
a wish that the first lecture should be given by someone 
who knew the late Prof Huxley intimately, and who was 
associated with his work, it has beert decided by the council 
op the recommendation of the Senate to invite Sir Michael 
Foster, K C.H , FRS, to deliver the first lecture 

On the completion of the portrait of the late Prof P. G ^ 
Talt for the Hall of Peterhouse, Cambridge, the treasurer 
Was able to announce a surplus in hand- It was therefore 
suggested that an attempt should be made to increase this 
amount until it should suffice for the establishment in the 
college of a prize associated with Prof Tail's name, and 
to be given for excellence in his .subject, physics Mention 
was made of this project in our issue of October 22 (p 603), 
and we now learn that a final report made to the master 
and fellows of Peterhouse on October sg showed that the 
amount of the fund had reached the substantial total of 
a oof. A committee was appointed to draw up regulations- 
for the award of the prize, and ^record was itlg^e ^ 
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gratitude of the college to all who have united in establish¬ 
ing this worthy memorial of a renowned olvmnas of Peter- 
houie, 

Mr R Kaye Gray, in his presidential address to the 
Institution of Electrical Engineers last Thursday, dealt 
with a number of subjects of importance and interest. He 
referred at some length to the development of electric 
traction and power-supply in this country, arid laid con¬ 
siderable stress on the difficulties caused by faulty legis¬ 
lation, which had hampered the progress of these branches, 
and, indeed, to a certain extent, of all electrical engineer* 
mg in England. All engineers will'join in his hope that 
the Government will speedily carry out the promises made 
to the deputation headed by Mr. Swinburne last year, and 
will both introduce and carry through really effective amend¬ 
ing measures Mr Gray referred to the fact that the 
Institution had recently purchased a site for building a 
permanent home for itself, and said that there was no 
intention of bqtiding as yet, partly because It was possible 
that in the near future the Various engineering interests 
might unite to build 11 one large temple of engineering, 

1 in which all might find 'a home. 

For several years past valuable statistics of rainfall and 
other meteorological phenomena recorded at Zomba, in 
British Central Africa, have been published by the scientific 
department of t'lat protectorate p the head of that depart¬ 
ment is Mr. J McCloume We are somewhat surprised to 
find that, as the head of a public department, he has. 
ventured to depart from the orthodox scientific methods 
adopted by official meteorologists, and has Issued daily rain¬ 
fall forecasts from June 1903 to May 1904, and estimated 
monthly amounts for various parts of Nyasaland He states 
that "the forecasts have been framed according to the relative 
positions of the moon and the sun on the dates noted, anrf 
the estimates formed according to the various movements 
of the moon, and proportionate to our knowledge of the 
average rainfall of each month as regulated by latitude and 
altitude " Prof Pern ter, in the paper referred to in our 
issue of last week, has pointed out, as, indeed, Herichel 
stated many years ago, that the influence of the moon on 
weather is so small as to be almost Inoppreciable We are 
not prepared, without further inquiry, to endorse Prof 
Pernter’s opinion that the adherents of the lunar theory 
carefully note the days on which their forecasts have been 
successful, but take no heed of the failures, wc are, how¬ 
ever, not vet prepared to admit that this method of fore¬ 
casting weather is likely to lead to any useful results 

Somf furl her particulars with regard to the alleged dis¬ 
covery of the cancer parasite by Dr Schmidt (see Nature, 
November 1a, p 34) are published in the Laiicef These 
are given by Mr H J Johnson in a paper read before the 
Abernethian Society at St Bartholomew's Hospital Dr. 
Schmidt claims not only to have isolated lhe parasite, but 
to have cult 1 vnred it, though no details are given. By the 
use of killed cultures a vaccine is prepared, the injection of 
which into a patient with cancer is stated lo be followed by 
a, reaction and by rurative effects. By injecting animals 
with the cultures, their serum acquires antidotal properties* 
and may also be used for treatment At prevent there Is no 
supply either of the vaccine or serum available for treatment* 

In a recent number of Nature (vol Ixviil p. 8) a brief 
sujnmery was given -of the position of the present epoch in 
relation to Briickner's long weather cycle of 35 years, and 
- it was there shown that as regards the total rainfall of >tbp 
. British Isles we have now passed a minimum pr 11 droughty, 
period," and are commencing a, wet cycle, yblcji will repels 
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a frtafcimum about the rear 1913. Mr Douglas Archibald, 
In a letter to the Times for November 16, gives some 
figures which represent the variation of the rainfall over 
the London area from the year 1613, using Greenwich ana 
Mr Dines'a observations. Arranging these go years in 
groups as suggested previously by Bruckner, he gives an 
Interesting table showing not only the excess or defect 
of rain, but also the excess or defect of atmospheric pres¬ 
sure and the variations of the price of wheat since 185b 


Group of vein 
smsnaf by 
Brockner 

Character 
of the 
Period 

Totsl exceiR 
or defect of 
rain fell in 
the period 

1 Total »».. Menu annual 
«!£fa?nr of 

1“ ttttr 
di-wci, 'CTfijss: 

1806-25 
1826-40 
'841-55 
1856-70 
1871-85 , 

■886-1901 1 
i903-19*01?), 

Wet 
Dry 
Wet 
Dry , 
Wet 
Dry 
Wet 

1 Ini he» Itichei liushek 

1 +15 54 1 ; -0065 1 

- 6 17 +0 165 

, H 4 .15 , -°° 4 S 

- II Hi 1 +0 150 , +17 

+ 19 65 , -0120 -20 

-2975 , +0272 , +22 

! 1 
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Mr Archibald concludes his letter by saying that 11 we 
are apparently entering upon a period of more than average 
rainfall, less than average barometric pressure, and about 
two bushels less than the average wheat yield per acre ” 

> Messrs W J McNeal and F G Now report that they 
have succeeded in cultivating Ihe trjpnnohorne parasite of the 
rat, T Leimst, in a mixture of sterile defibrinated rabbit's 
blood and ordinary nutrienL agar Ordinary nutrient agHr 
in prepared, sterilised, and allowed to cool to 50° C One- 
third of its volume of defibnnatcd rabbit's blood, obtained 
with aseptic precautions, is then added, and the test-tubes 
containing the mixture are .allowed to solidify in the oblique 
position Loopfuls of rat's blood containing the parasite 
are then sown into the condensation water at the bottom 
of the tubes In this the trypanosomes readily develop at 
34-37 0 C During a year eleven passages were made from 
tube to tube, and a small quantity of the culture from the 
tcntH tube readily infected a rat inoculated with it (ref 
ih Bull de I’Jnst Pasteur, 1 , No 16, p 602) 

The current number of the Journal of the Sanitary 
Institute (October) is mainly devoted to the papers read at 
the congress at Bradford and the discussions thereon. 
Several papers deal with the question of sewage disposal 
and with the barterial systems of sewage disposal, the 
standardising of sewage being the subject of a joint dis¬ 
cussion in the engineering and biological sections The 
" Standardisation of Disinfectants ” is the title of a paper 
by Messrs. Rideal and Ainslie Walker, and it is proposed 
to test aU disinfectants under the same conditions of time, 
&c , and to compare the results with those obtained with 
carbolic acid solution. Thus if a 1 in 70 solution of dis¬ 
infectant X possessed the same disinfecting action as a 1 in 
80 solution of carbolic acid, the efficiency of disinfectant X 
compared with carbolic acid would be 70/80=0 87 This is 
termed the carbolic acid coefficient. m 

I » 1,1 'm 1^ l rl ’ 

A report has been issued by Prof. K. R Koch dealing 
with the gravitational measurements conducted under the 
auspices of the WUrttemberg Geodetical Commission at ten 
stations on the line from Uhn to Freudenstadt In theso 
experiments a new pendulum made of DeUa metal has been 
used with satisfactory results. » 
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In r short paper reprinted from the ffivuta di FiJica 
(Pavia), Ingegnere G. Zanottl Ujanco deals with the 
history of determinations of the earth's mean density, with 
especial reference to the investigations of several Italian 
writers whose work has received but little attention, at 
any rate in this country Among them are C I Giulio, 
Mennbrea, and Saigry 

Mr A. Cancani has published a paper reprinted from 
the 4 Hi dell' Aectidemta Gtoema (Catania) dealing with the 
relation between 1 the temperatures of springs and those nt 
the air A noteworthy feature of this paper is the biblio¬ 
graphy of the subject The principal previous bibliography 
was published by the Weather Bureau at Washington 111 
i8f)g, and as only □ limited number of copies were litho¬ 
graphed, it is probable that the present enlarged list will 
be of much use for purposes of reference 

The problem of correlation in hypcrspacqs forms the sub¬ 
ject of an import art t paper by Mr Giovanni Zeno Giambelli 
rn the Afetn one of the [.ombardy Institution of Sciences 
and Letters 'Ihe author refers to the work of Hirst, 
Sturm, Visalli and others on correlation in plane and 
ordinary spaces In regard to correlation in hvperspaces, 
the fundamental formula' were published without proof by 
Schubert in ifltjci, and ogam in 1894-5 Mr Giambelli now 
gives proofs of Schubert's formula, and obtains others of 
a more genernl character The results are obtained by the 
method of 11 degclWntion " introduced by Schubert in deal¬ 
ing with nrdinhry spdee and with quadrics in hyperspaces 

Pacers by ( Messrs Epsteen and Shaw in the last two 
numbers of the Transact urn j of the American Mathematical 
Society deal with the interesting subject of linear algebras, 
and bear witness to the value and originality of Peirce’s 
researches Another noticeable paper, in the July number, 
is that of Van Yleck on continued functions, on the lines 
of btieltjes's memoir of 1894 The October number of the 
Annuls of Mathematics contains the first part of a paper by 
Prof Crrecnhill on the mathematical theory of (he top, and 
a contribution by Mr \i R Wilson which deals with a 
generalised “definition of arra which does not involve the 
conception of h ngth 

Tiie September issue of Annotations Zoologicac Japon - 
enses deals solely with Japanese invertebrates. Mr fc « 
Klncke records the ouurrenie of the crustnuan genus 
Hosnnnopsis Japart, Mr A Jruka describes a new poly- 

gorihan worm, While Mr E Ikeda treats of the develop¬ 
ment of the staual organs in the phonmis larva 

In the M^rffwip^isches Jahrhucfi (vol xx\i , part iv ), Dr 1 
II Kleischmupo’s essay on the morphology of the hrad- 
skeleton of thje Amniolu is continued, Dr A, Hcecker con¬ 
tributing u section 1 on ,the nasal region in reptiles, birds, and 
mammals Mr G Former describes numerous instances 
Of the development of supernumerary digits in the fore¬ 
feet of mefnbrrs bf “the deer-tribe, due, In most cases nt 
any rate,'to injury during foetal life None of these appear 
to be atavistic 

A reprint from the Cape Times of the report of the recent 
annual meeting of the Game and Trout Protection Associa¬ 
tion of the western districts of South Africa affords very 
satisfactory reading The laws for the protection of big 
game are apparentfy working well, certain attempts to curtail 
the close season having been vetoed by the Government 
In some districts it has been found advisable to have a 
special close season for certain kinds of game, and to in¬ 
clude therein a few species of birds which do not properly 
come under that 1 category. A large tract of country in the 
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Dushmanland division of Natnaqualand has been created a 
game reserve, In which It is unlawful to kill, hunt, or trap 
any description of game animal Despite the Boer war, 
certain species of antelope, which have long been on the 
verge of extermination, still Survive. Bleebolc, for instance, 
are stated to be represented by about 650 head in the Steyns- 
burg division, and bontebok by some 350 in Bredasdorp 
and 35 in Swellendam Reedbuck Include about 2on head 
In Komgha, where they are specially protected, and 50 in 
Kimberley Nothing is, however, said with regard to the 
white-tailed gnu, which has been reported extinct, the 
11 wildbeest " referred to being apparently the brindled gnu 
Of zebra about 340 individuals survive, mostly in Cradock, 
George, Oudtshoorn, and Uniondale 

Wi have on our table two parte (vol Ikjev., i and ii) | 
of the Zeitschrift file wissenschaftliche Zoologtc, from 
among the contents of which a few articles are selected 
for brief mention. In the first part the light-organs of the 1 
glow-worm receive attention at the hands of Mr J. I 
Bongardt, while Mr. Haack treats of the glands In the 
mouth of the lampreys In the second part Dr E Rohde 
continues the account of his important investigations into 
the structure of the organic cell, discussing, in this in¬ 
stance, the structure and mode of division of the wandering 
bodies known as 11 spheres " and 11 centrosomes " which 
are found moving free In many cells and their nuclei. The 
gill-filters of fresh-water fishes form the subject of an 
urticle by Dr. E. Zander. It is shown that while carni¬ 
vorous types like the pike have the inner sides of the gill- 
arches, the bones of the brant hlo-palatai apparatus, and 
the phar)ngea|s studded with minute villi form teeth, In 
forms like the perch, rarps, and herrings there Is a strongly 
developed sieve-1 Ike appendage (" Slebfortsdtze *7 on both 
branches of the gill-arrhes The fineness of this filtering 
arrangement is correlated with the habitat and food of the 
groups In which it occurs, attaining its extreme develop¬ 
ment in this respect in those subsisting on <f plankton ” 

To the Proceedings of the American Academy of Arts and 
Sciences a list of new flowering plants obtained from Mexico 
and Central America Is contributed by Miss J, Grecnman. 
Most of the species belong to the Symp^talto, so that they 
do not overlap with those recorded by Dr. J N Rose, which 
would be mainly included in the Archichlamydes. 

A comparison of the characters of the European and 
Australian Alpine floras is made by Mr Weinsdorfer In the 
Victorian Naturalist. Flowers in the Australian Alps dis¬ 
play less brilliancy of rolour and are not so strongly scented, 
both of which facts may be correlated with the paucity of 
insects, but a longer vegetative period and a lower summer 
mean temperature must also tend to diminish the marked 
characters which are developed at high altitudes 

Till report of the Meteorological Service of Canada for 
the year ending December 31, 1901, by Mr. R F. Stupart, 
the director of the department, has been received from 
Ottawa. The volume runs to 370 foolscap pages of meteor¬ 
ological statist in 

Messrs Crosby Lockwood and Son have published a 
second edition of Mr. Tyson Sewell's “ Elements of 
Electrical Engineering," which was reviewed In our issue 
for November so, 190a. The second edition has been re¬ 
vised, and three chapters dealing with alternating currents 
have been added. 

A copy of the seventh volume of the Transactions of the 
Rochdale Literary and Scientific Society has been received. 
It contains an account of the proceedings of the Society for 
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the years 1900-1903, as well as a number of the papers 
read before the association during these s essi ons. >„The 
Society is to be congratulated upon Ita flourishing condition, 1 
both as regards Its activity and finances. The Transaction*j 
are published by Mr. James Clegg, of Rochdale, at a*. 6 d. 

In the review of Prof Henncl's 11 Vectors and Rotors 
in Nature of October 29 (p 617), it was mentioned that 
Prof. A. Lodge had suggested the use of the word " looor " 
to indicate a vector which has definite position, but do^s 
not indicate rotation or any rotative function. Prof. R. H. 
Smith writes to say that the word " locor 11 is used In this 
way throughout his book 11 Graphics," published by Messrs. 
Longmans in 1888, “ rotor" being used for rotative 
quantities. 

Parts 9 and 10 of the first volume of the Bulletin of the 
Department of Agriculture in Jamaica are devoted to the 
consideration of the best means of improving the breed of 
horses in the island 

W e have just received the report for 1902-3 of the work 
done in the Government Laboratory at Trinidad under the 
direction of Prof. Carmody The results of a large number 
of seedling cane experiments, showing the relative sucroee 
\alue of different tanes, form a special feature of the 
report 

A remarkably graphic map of the British Empire, devised 
by Mr Stephen Smith, is published in the October number 
of the Geographical Teacher This map shows the British 
lands each In proportion to its area, and in such a position 
that the direction and distance from London are approxi¬ 
mately correct. Somewhat similar results are obtained by 
drawing a hemisphere on an equal area projection with 
London in the centre. If Australasia Is tacked on Other 
ways of securing equivalence of area are the Mollwelde and 
the Sanson-Flamsteed projections, where the world Is 
shown within an oval framework. Such an oval map of 
the British Empire has lately been published by Messrs. 
Darbishire and Stanford, Ltd , Oxford 

The questibn of space interference, a phenomenon first 
observed by V Meyer In the case of ortho-substituted 
aromatic acids which can only be estenfied with great 
difficulty, and in some cases not at all, is discussed by Prof. 
Skraup in connection with the cinchonine alkaloids This 
interesting paper, which indicates that the alkaloids 
cinchonine, o-i-clnchonme, fl-i-cinchonine, and allo- 
clnchonine have probably no fundamentally different 
chemical structure, but the reactions of which differ In 
certain respects by reason of space Interference, appears in 
vol xln of the Siteungsberschte der Wiener Akademie. 

In the current number of the Zeitschrift fUr physihdtische 
Chcmte, Prof, van *t Hoff gives an account of the Investi¬ 
gations which have been going on for some years In his 
laboratory relative to the transformations of gypsum. It 
Is shown that gypsum CaS0 4 .2H B 0 changes at 107° C. Into 
the so-called half-hydrate aCaSO^H.O. At this tempera¬ 
ture, however, these two bodies are only meta-stable, (or 
at 93° gypsum changes into the soluble form of anhydrite 
CaS 0 4 , which Itself Is In reality not stable, for under favour¬ 
able conditions gypsum actually breaks up at 63° 3, and 
forms Insoluble anhydrite found In nature and identical 
with dead-burnt gypsum. The laboratory Investigation of 
these changes Is rendered extremely difficult by the occur¬ 
rence of retardation phenomena analogous to supercooling 
and supersaturation. 
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A recent number of the Eleetro^Chsmfft and Metallurgist 
eoAtuhn en able article by Mr. W C. D, Whetham on the 
pMent position of the theory of electrolysis. The Investi¬ 
gations which led up to the theory of electrolytic dissoci¬ 
ation and the modern convective views of electrolysis are 
traced, fend it is clearly shown that a vast number of im¬ 
portant observations are easily explained by the modern 
views. As the author points out, experiments on the com¬ 
parison of the electrical and the osmotic values of ionisation 
are of little use from the point of view of the controversialist 
seeking’ arguments for or against the ionic dissociation 
theory The deviations between the two values are, how¬ 
ever, In most cases easily explainable by a consideration 
of the interionic forces, which probably exert an effect even 
at dilutions at which the intermolecular forces are negli¬ 
gible, and, further, of the complex ions which are so often 
formed m solution 

Thr additions to the Zoological Society's Gardens during 
the past week include a Red-fronted Gazelle (Gaaella tufi- 
ffont) from Senegal, presented by Lieut, F. P. Crazier, two 
Common Mynahs (Acndotheres trisits ) from India, pre¬ 
sented by Mr H. Munt; a Hawk-billed Turtle (CMone 
imbftcala) from tropical seas, a Testaceous Snake (Zamems 
fiagtlhformls) from South United States, deposited 


OUR ASTRONOMICAL COLUMN 
Bright Meteors —An exceedingly bright meteor was 
observed by Mr W Moss at South Kensington at about 
11.IJ p ni. on Saturday Although not looking m the 
direction of Us path, Mr Moss's attention was directed to 
the meteor by its remarkable brightness, which he estim¬ 
ated as exceeding that of Jupiter The part of the path 
that he observed was about 5° long, and commenced at a 
point near to the equator, and about 8° E of B Orlom*. 
The same object was independently observed by Mr. Mills, 
Who describes it as the brightest he has yet seen, and states 
that it first appeared about 5 0 due east of y Orion is, and, 
travelling in a south-easterly direction, appeared to burst 
when approximately 8° or io b to the N E of Rigel 
Several meteors, six of which were probably Leonids 
were observed by Mr. W E Roiston at South Kensington 
during an intermittent watch which lasted from lopm. on 
Saturday until 4 30 a ni. on Sunday The brightest of the 
■lx was one which appeared at about 319 on Sunday morn¬ 
ing in R A 7h 10m Dec +6°, and disappeared at R A 
fill 30m., Dec +5°, leaving behind it a green broken trail 
which lasted for about two seconds The same,observer 
alio saw more than 50 Leonids during a watch from a 15 
to 3.4 S °n Monday morning. These meteors presented the 
characteristics of the November shower Inasmuch as they 
were exceedingly swift and left broken trails of a reddish 
hue. 

Mr. A M Davies, writing from Amersham, Bucks, states 
that about 10.45 P- m - °n November 14 he saw a brilliant 
meteor with a train move westwards in an almost hori¬ 
zontal path at about the altitude of a Ursa Majons. 

Sbarch-Kphbmebis for Faye's Comet —Herr E. Strttm- 
gren publishes a further portion of his ephemens for Faye's 
comet m No. 3913 of the Astronomische Nachnehten This 
ephemerla takes the time of perihelion passage as June 
3 64, and Is given below — 
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I The Secular Variation of Starlight —in a research 
I on the secular variation of starlight, that is, the minute yet 
regular variations In magnitudes which take centuries to 
become evident, Mr. J. E. Gore has ronipured the present 
magnitudes of a number of stars with their respective 
magnitudes as recorded by Al-Sufi and Ptolemy Recog¬ 
nising the important bearing of these variations on the 
theory of stellar evolution, he selected a number of stars 
having spectra of the first and second types for the com¬ 
parison, and has published the details of his research in 
the November number of the Observatory, giving in each 
case the type of spectrum, the recently estimated magni¬ 
tude, and the magnitude as recorded by Al-Sufi and 
Ptolemy, together with remarks on the validity of the 
latter. Mr Gore has prepared two lists, one of which 
contains the data concerning a6 stars which are apparently 
decreasing in magnitude, the other deals with an stars 
which show an apparent increase. He points out in his 
remarks that in many cases the stars which are decreasing 
in magnitude have spectra of Pickering’s "A" type, which, 
according to Sir Norman l^ockyer's classification, would 
place them amongst those which are decreasing in tempera¬ 
ture, and therefore, presumably, in magnitude, a wellt 
known example of this agreement occurs m the cose of 
J 9 Leoms, which, according to Sir Norman Lockyer, must 
be placed on the descending side, of his temperature curve, 
and, according to Mr Gore's result, has decreased in 
magnitude from 1 o in Al-Sufi's time to 2 2 at the present 
day 

Solah Observations it Lyons Ohrkrvator\ Dining 
1902 ^In his annual report for 1902, M J, Guillaume, 
director of the Lyons Observatory, states that the solar 
surface was observed on 236 days during the >ear, and was 
reported as being free from spots on 161 days 'I hirty- 
three groups of spots were observed, their mean latitude 
being ai°u, an increase of 5° 3 over last year's. value. 
According to the Lyons observations the last sun-spot 
minimum took place at the end of 1901 

The observations of facuias show an increase in the 
number of groups, and the area covered by them, over the 
two preceding years, thev also indicate that the mean 
latitudes of spots and faculx do not show a parallel vari¬ 
ation, and from this r and the differences exhibited in their 
persistence and activity, M Guillaume arrives at the con¬ 
clusion that it is really the faiul.c which indicate the regions 
of print ipid activity, the s>pots being only of snondary 
important e in this matter This conclusion is supported 
by the various tables which accompany the report in the 
November issue of the Bulletin de la Sou£t£ de Frame 


METEOROLOGICAL OBSERVATIONS WITH 
KITES AT SEA 

*TTIE following extracts from a communication to our 
A contemporary Science by Mr A L Rotch indicate 
the rapid progress which js being made in the exploration 
of the upper air by means of kites from ships, and a schema 
for further investigation 


The first to repeat the pioneer experiments of the late 
Mr. S wet Hand and the writer during their voyage across 
the North Atlantic in 1901 were Messrs Berson and Elias, 
of the Prussian Meteorological institute, who, last August, 
made a voyage from Germany to Spitsbergen and back, 
achieving satisfactory results with their kites. Meanwhile 
Prof Kdppen, of the Deutsche Seewarte, carried out 
analogous experiments on the Baltic Sea About the same 
time Mr. Dines, aided by grants from the Royal Meteor¬ 
ological Society and the British Association, employed a 
■man steamer for late-flying off the west coast of Scotland, 
in connection with a fixed station on (and. 

Meteorological kites have recently been flown from steam¬ 
boats on Lake Constance by Count von Zeppelin and Prof. 
Hergeseil on some> of the term-days of tne international 
balloon ascensions. Similar experiments upon the smaller 
lakes of Prussia and Russia have also shown that kites 
mkgr be rendered nearly independent of the wind even in the 
-inferior of the continents 
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A most remarkable campaign has been conducted by 
M. Teluerenc de Sort, who, with the aid of Scandinavian 
colleagues, established last summer a kite-dying station in 
Jutland. Denmark, where alirlal soundings were mode day 
and night, wind permitting, during nine months. After 
the termination of this work the apparatus was transferred 
to a Danish gunboat, and on a cruise in the Baltic Sea 
the following extraordinary results were obtained on five 
consecutive days:— April as, at an altitude of 9450 feet a 
temperature of +14°8 F. was found; April 33, at 13,500 
feet, the temperature was 9° 1, April 94, at 4660 feet, 
38° 3. On April 95 an altitude of 19,360 feet, which is 
probably the greatest height ever reached by a kite, was 
exceeded, and an instrument on the lower portion of the 
wire, at a height of 7415 feet, recorded 94° 4. In this 
flight the total length of the wire was 38,000 feet, and 
the upper 4000 feet, with the highest registering Instru¬ 
ment, broke away, but were recovered. On the morning 
Of April 96 on altitude of 8iao feet, with a temperature of 
15 0 a, was obtained, and In the afternoon 13,320 feet, with 
a temperature of 3 0 3. Since the gunboat steamed only 
nine and a half knots, the kites could not be flown when 
there was a complete absence of wind. 

1 hese various experiments amply prove the practicability 
of the writer's project to investigate the atmospheric strata 
lying above the doidrumy and trade-winds; by means of 
kites flown from a specially chartered steamship. This 
plan rereived the approval of the International Aeronautical 
Congress at Berlin last year, and an application for a grant 
to aid its execution is now before the trustees of the 
Carnegie Institution On the vessel which the Baltimore 
Geographical Society sent last month to the Bahamas, Dr 
Fasslg, of the Weather Bureau, expected to fly kites, but, 
owing to the substitution of a schooner Tor a steafner, this 
could not well be done, and therefore the kites were prob¬ 
ably flown only at Nassau. These observations might serve 
as a starting-point for the work of the expedition proposed 
by the writer, which would proceed across the equator and 
be capable of sounding the atmosphere to the height of four 
miles, notwithstanding the fact that winds either too light 
or too strong for the kites may be encountered when the 
■teainer is stationary 


THE COUNTY TECHNICAL LABORATORIES, 

, CHELMStORD 

T^SSEX is one of the counties which, since the passing of 
the Local Taxation (Customs and Excise) Act of 1S90, 
has devoted the whole of the funds thus provided to the 
purposes of higher education At first almost the entire 

J frant was distributed among some forty local technical 
nstructlon committees for the purpose of lectures and 
claves in the areas under their supervision, but by degrees 
the greater part has been diverted to the erection, equip¬ 
ment or support of secondary and technical schools in the 
more important centres. 

In 189a, when Sir Henry Roscoe and Prof. Meldola were 
members of the Essex Technical Instruction Committee, 
the site of an old grammar school In the centre of Chelms¬ 
ford—the county town—was purchased, and part of the 
old school buildings were fitted up at a cost of about 300!. 
as * the county laboratories for teaching biology * and 
chemistry, the two sciences which are of greatest import¬ 
ance to the principal industries of the county, viz agri¬ 
culture, horticulture, dairying and fisheries. In the 
temporary accommodation thus provided most of the work 
of the past ten years has been carried on, and readers 0/ 
Nature have from time to time had an opportunity of 
Judging Its character. 

From the commencement until he was appointed agri¬ 
cultural biologist to the Irish Board of Agriculture in the 
spring of 190a, the committee had tha advantage of the 
services of Mr. David Houston as staff-teacher of biology. 
Mr. Houston's influence was directed towards basing the 
teaching of science on practical laboratory work.’ It thus 
comes about that the institution has always been known as, 
and stlH remains, the Laboratories for Technical Instruc¬ 
tion of the County of Essex. Moreover, the subcommittee, 
which now has the supervision of the laboratories, a com- 
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mlttee which, with the single exception of the chairman, 
entirely conalsts of Easex farmers, adopted jdons for {Ike 
new buildings, opened by fhe President of the Board of 
Agriculture on October 30, which mainly consist of lanoT* 
atones and work-rooms, and include only one lecture-ratal 
In the whole Institution. 

The part of the old site on which the new building* an 
placed is within a stone's throw of the market-place and 
corn exchange, and the intention is to provide, not merely 
a technical school for the younger men, but alao a centre 
at which farmers and others can readily obtain scientific 
and practical information respecting farming and the allied 
industries. Thus the principal room, near the entrance 
on the ground floor, is the large agricultural room, 
provided with demonstration and work tables for the agri¬ 
cultural Instruction of students, and also containing an 
agricultural museum and reference library, together with 
diagram frames for displaying the most recent results of 
agricultural experiments. The room will be kept supplied 
with the agricultural papers, and will serve for the meet¬ 
ings of farmers which are held from time to time on 
market days to discuss agricultural problems. 

On the same floor are the rooms for the head of the 
chemical and agricultural department, the work-room df 
the assistant who has the management of the field experi¬ 
ments, a small physical room with dark room for optical and 
photographic work, the common rooms for men and women 
students, and one of the biological laboratories. 

On the first floor 1 b a chemical laboratory capable of 
accommodating twenty students at a time, each work¬ 
ing bench is provided with drawers and lockers for four 
sets of students, so that eighty students can be taught in 
a term. All the students’ benches face the demonstration 
table, and thus the teaching can be carried on by revision, 
demonstration or expen mental work without the students 
leaving their benches Adjoining are the balance room and 
store room, the latter in direct communication with tlie 
chemical lecture room, and a private laboratory for the 
analysis of soils, manures, feeding-sty Is, milk, Ate., for 
farmers, a department of the work which is found to be 
a most potent means for spreading information. 

On the same floor are some of the rooms of the biological 
department, but shut off from the chemical department and 
reached by a separate staircase. Thus horticultural students,, 
for whom the biological staff is responsible, ore kept separate 
from the agricultural students, for whom the chemical staff 
is responsible. The common room for all the male 
students stands between the two departments This 
system of separate staircases has the additional advantage 
of saving room, for a striking feature of the general plan 
is that there Is only one corridor in the whole building. 
The biological department includes two large laboratories, 
each provided with a preparation or private work-room, a 
lecturer's private room, a store room, and museum galleries. 
The two laboratories each accommodate twenty students, 
and, as in the chemical laboratory, the working tables all 
face the demonstration table and black board. 

A cool, lofty and well-lighted basement serves admirably 
for the dairy. The accommodation includes a milk re¬ 
ceiving room, which it is proposed to equip with separator, 
pasteuriser, and steam apparatus for cleaning milk churns, 
Arc., the dairy proper, with butter churns for twelve 
students, a cheese-making room, a cheese-ripening room 
and store. A top floor of six rooms Is at present used as 
a part of the County Education Offices, but these Ore to be 
diverted to teaching purposes at the end of two years, whea 
it is expected that the teaching or experimental work of 
the laboratories will demand increased space The whole 
building Is lit with electricity. The electric current is also 
used for motive power where required, and adapted to 
electrolytic purposes in the chemical and physical labor¬ 
atories 

Within three-quarters of a mile of the laboratories la the 
school garden, 4 which has already been planted about five 
years, It is three acres In extent, and la provided with a 
students' potting shed and glass houses, and qonfUts partly 
of botanical plots and partly of fruit, vegetable knd flower 
borders for the practical Instruction of gardening students 
hi each branch of Horticulture. There Is no farm In con¬ 
nection with the laboratories; the agricultural students 
make excursions to well-managed farms in the neighbour- 

1 
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Advantage that munurlfl trials can be made on every class 
ot (and, and that farmers In each district are able to see 
.for diem selves the results. 


required invention. Philosophers probably knew what 
ought be done, but Newcomen had the advantage of seeing 
what could be done, and he did It* The engine, when pro¬ 
duced, was imperfect, but defects became obvious to the 
designers and constructor of steam-engines, and the want 
of perfection at the present day is not from want of theory, 
but because of practical limitations and want of practical 
invention. 


THE NEWCOMEN ENGINE . 1 

A GREAT deal has been written on the steam-engine 
generally, but the author has not met with any con¬ 
nected record of the Invention and construction of the first 
steam-engine—the atmospheric engine of Newcomen. Un¬ 
fortunately Jt does not appear that very detailed inform¬ 
ation Is available, but the author has been able to bring 
together some facts which, with the aid of appendices con¬ 
tributed by others and some illustrations of the engine 
itself, may be found to be a useful contribution to place 
on record in the Proceedings of the Institution There are 
not many examples of the engine now in existence, and 
when they are consigned to the scrap heap, the receptacle 
of great efforts of the past, all will perhaps be forgotten 
Towards the end of the seventeenth century, philosophers 
and mathematicians searched for a new method of obtain¬ 
ing motive power. Mining was an important industry re¬ 
quiring In most cases a new power, that the mines might 
be worked to greater depths Water-power, where avail¬ 
able, was often insufficient, and manual and animal power 
was altogether too small and too expensive for working 
any but shallow mines Deep mining was, and is, only 
possible with pumping machinery Water-wheels were 
used for working pumps The construction of the common 
pump was known. Papin had proposed to transmit power 
by means of pistons moving in cylinders acted on by the 
atmosphere, a vacuum having been formed under the pistons 
by the explosion of gunpowder, and he even hinted that it 
might be done by steam. 

It was claimed for Papin that he invented the steam- 
engine, because In 1685, in one of his letters, he illustrated 
what was known of the properties of steam by saying that 
if water was put in the bottom of a cylinder under a piston, 
and the cylinder be put on a fire, the water would evaporate 
and raise the piston, and that if, after the piston had been 
raised, the cylinder were removed from the fire and cooled, 
the steam would condense and the piston would descend, 
but this was only an illustration of common knowledge 
$ir Samuel Morland had, in 1683, stated 1 that steam 
occupied about two thousand times the space of the water 
from which it was produced, and made some calculations 
as to the powers to be obtained from different sized cylinders, 
but suggested no practical mode of operation An experi¬ 
ment to determine the density of steam was made by John 
Payne in 1741 Payne concluded, as the result of his experi¬ 
ments, published In the Phil Trans , vol xli p 8a i, that 
one cubic inch of water formed 4000 cubic inches of steam 
Beighton calculated, from an experiment with the Griff 
engine, the second Newcomen engine erected, that the 
specific volume of steam was 2893 
The properties of steam were, probably, no better known 
to philosophers than to the ordinary observer who had seen 
the lid 01 a kettle dance under pressure, or steam issue 
from the spout The only practical application of steam 
was made by Savery, who, In 1606, described his invention 
in a pamphlet entitled "The Miner's Friend.” Savery’s 
engine was a pistonless steam pump—In fact, the pulso- 
meter of to-day without its automatic aetjon. It remained 
for Newcomen to associate the bits of common knowledge 
In his mind for Inventing the steam-engine. He was a 
blacksmith, probably accustomed to invent methods of con¬ 
struction In the prosecution of hie art. At that time 
mechanics tore more self-reliant than they are now. He 
knew from experience what a lever was, a pump, a piston, 
a cylinder, a boiler, and he knew that the atmosphere had 
pressure, ~ apd that steam possessed a far greater volume 
than the water which produced It. It did not require much 
morn than common knowledge^ and observation to realise 
tho^ To produce the steam-engine from such known facts 

1 Abstract of a pspattrod before lbs Ia«ltalMi«r Ms^alwl Engineers 
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At this dlstanre of time it is difficult to appreciate the 
invention required to produce the atmospheric engine from 
the crude ideas of Papin and others. It appears, from 
papers In possession of the Koval Society, that Dr. Hooke 
had demonstrated the impracticability of Papin's scheme, 
and, in a letter addressed to Newcomen, advised him not 
to attempt to make a machine on that principle, adding, 
however, that if Papin could produce a speedy vacuum, his 
work would be done. 1 A great deal of controversy hangs 
about this as about all things historical, and little is to be 
gained by minute research into disputed claims. What we 
do with certainty know is that with the common knowledge 
existing, and the mechanical contrivances available, New¬ 
comen alone succeeded in making a workable engine. 

In 1698, Thomas Savery, of London, obtained a patent 
for raising water by the elasticity of steam. 1 It is stated 
in many popular histories that in 1705 1 homus Newcomen, 
John Cawley, of Dartmouth, and Thomas Savery, of 
London, secured a patent for “'condensing the steam in¬ 
troduced under a piston and producing a reciprocating 
■notion by attaching it to a lever,” but no record of sucb 
a patent exists in the Pntent Office Stuart gives a list of 
patents tummencJng with r6qB, and in that list is one said 
to have been granted in 1705 Dr Polo, author of 11 Ihe 
Cornish Engine,” had a search made at the Patent Office 
and no such record could be found It is possible that 
Savory's patent was thought to cover Newcomen's inven¬ 
tion (as Savery was associated with Newcomen) 1 This 
was sixty-four years before Watt invented his separate con¬ 
denser. Very little is known of Newcomen. It is recorded 
that he was a blacksmith or ironmonger residing et Dart¬ 
mouth, in Devonshire, and that he was employed by Savery 
to do some work in connection with his water-raising 
engines. In this way he had some experience in the con¬ 
densation of steam. 4 

Newcomen appears to have conceived the idea of using 
a piston for giving motion to pumps He became associ¬ 
ated with John Cawley, a glazier of Dartmouth, probably 
for business reasons His connection with Savery was 
doubtless because of Savery’s patent for condensing steam 
for raising water He must, however, have been a good 
mechanic, because the construction of such an engine at 
a time when there was no previous experience or data to 
guide him was a task of no ordinary magnitude He could 
not get workmen skilful enough to do his work until, 
erecting an engine near Dudley in 171a, he secured the 
assistance of mechanics from Birmingham 
- The Newcomen engine was soon brought into use.dtfor 
in 1712 Newcomen, through the acquaintance of Mr Potter, 
of Uromsgrove, erected an engine, near Dudley Castle^ for 
a Mr Back, of Wolverhampton. The cylinder of thf« 
engine was surrounded with water The piston was 
packed and had a water seal, It is reported that by acci¬ 
dent a hole Jn the piston admitted water into the cylinder, 
and the condensation thereby became so rapid compared 
with that produced by cooling the cylinder from the outside 
that the engine worked much quicker. This may or may 
not be correct, ,but it Is certain that, by accident or design, 
the first improvement in the engine was condensation by 
injection in the cylinder. It appears that the second engine 
was erected at the Griff Colliery, in Warwickshire, in 1715 
It had a 22-Inch cylinder At this time the cocks and 


1 See St Hurt's 11 H la lory of ihe Steam Engine," 

1 ,S»vtry was born at Shiliton, near Moabury, In thrombin, in 1630 ■ 
died m London ijij 

• It appears tut there u every reason to believe tbat Newcomen bad 
no pawn, and that hk Invention was nuppmed 10 be covered by SavriVe 
patent of 1698, and that tbe latter vm kept m f> rcc for iblny-flve yean, ike 
original patent having been extended for iweniy-one years. 

■ Newcomen wpahtMii at Dartmouth about the middle of ihe seventeenth 
denlniy, and died In London in 17.19 Ic is stated In Haydn's " Dictionary 
of Ditea " that at the time or bin death he was In London frying to secure a 
patent. A sketch of the home in pamnonth occupied by Newcomtti 
wimp he Invented the itearamnglne is shown in a pamphlet pablisbed In 
iVffar Mr. Thom** lidstoae of Dartmouth. 
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Undir the joint auspice* of the [Technical Educatipnl 
Board of the London County Cqmicl) opd of the Geo* 

f raphical Association, two conference; will be held pn 
hursday, January 7, 1904, in the Sputh-western Poly-] 
technic, Manresa Road, Chelsea. Ip jne morning, at; 
11 o’cloclc, Mr H. J. Mackinder, reader in geography at 
Oxford, and the appointed teacher of geography In the 
University of London, will open a dpscuysiQ/i on the de¬ 
velopment of geography out or nature-stpdy, fn the after¬ 
noon practical methods of teaching geography will be dealt 
with- Mr. Lomas, of Liverpool, will take up the question 
of teaching geography by excursions, Mr T Alford Smith, 
St. Dun stands College, Catford, will describe a method of 
using the globe and lantern views, Mr P F Kendall, of 
the Yorkshire College, will discuss methods of making 
and using models, and Mr. A J Herberts n, of the 
Oxford University School of Geography, will advocate 
the employment of Ordnance maps in teaching geography, 
and will, In particular, deal with sheets which are illus¬ 
trative of typical land forms. In connection with these 
conferences an exhibition of geographical appliances, maps, 
and books of use to teachers will be arranged. It will 
irobably be open from Tuesday, January 5, to Saturday, 
anuary 9, at the South-western Polytechnic The Geo¬ 
graphical Association has appointed a special committee 
to select exhibits. 
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are necessarily shorter than those Ip the dap; -fyjt the 
total time spent In study must be the same Jor both day 
and evening students, though a substantial reduction In 
time has been granted to those regularly employed during 
the day. 


SOCIETIES AND ACADEMIES . 

London, 

Royal Society.— 111 The Vapour Pressure pf Liquid Oxygen 
on the Scale of the Constant-volume Oxygen Thermometer 
filled at different Initial Pressures." by Dr. Morris W, 
Travers and Dr Charles J Pm. Communicated by Sir 
William Ramsay, K-C B , r R.S Received June a6. 

The vapour pressures of liquid oxygen and of liquid 
hydrogen on the scales of the constant-volume hydrogen 
and helium thermometers have recently been determined by 
one of us in conjunction with Dr A. Jaquerod and Mr. G. 
.Sen ter, and it has been found that two scales of tempera¬ 
ture differ by amounts which increase as the temperature 
falls (Phil Trans , A , vol cc ). 

Vapour Hydrogen Helium 

procure Kiln Kale 

Liquid oxygen, . 760 nun. 90* 10 90" 20 

Liquid hydrogen 760 20 22 30 41 


Lord Kelvin on November 13 received the honorary 
degree of D Sc from the University of Wales. On the 
evening of the previous day he received the honorary 
membership of the South Wales Engineers* Institute, and 
in expressing his thanks for the honour, he remarked 
that engineers all over the world had still a good 
deal to learn as to the real value of university training 
In the matter of the education of foremen in engineering 
works the Germans had learned how to give them scientific 
knowledge in a way in which we in England had not given 
it. It was necessary for the young engineer to learn the 
practical as well as the theoretical, and this could only be 
accomplished satisfactorily by the student’s spending half his 
year at the university and hair in the workshop, where he 
might learn to apply the scientific knowledge which he had 
acquired in the university. 

At the Sir John Cass Technical Institute, Aldgate, on [ 
Tuesday, November 17, the prises and certificates gained 
by students during the past session were distributed by 
Sir Henry Roscoe The institute is one of the polytechnics 
aided by the Technical Education Board of the London 
County Council and by the City Parochial Foundation. In 
addition to general instruction in the experimental sciences, 
art, commercial subjects, and domestic economy, special 
attention Is given to the study of metals both from the 
scientific and the artistic side Sir Henry Roscoe, In ad¬ 
dressing the students, said that he hoped all present would 
agree with him that enough had been said about the value 
of the application of the principles of science and of art 
to industry, and that the time tor work had come. Over 
and above the ordinary courses of Instruction It Is of the 
utmost importance that the higher work of students, 
especially research work, should be encouraged. What 
original work teaches is—how to overcome difficulties, how 
to obtain a mastery over opposing forces, how, In fact, 
successfully to tackle new problems when they present 
themselves, as they are ever doing to those who have 
eyes to see. Without this capability a man can only run 
In the beaten track, with It he has a weapon In his hand 
which gives him power to strike out new paths and to 
open up fresh and fertile ground. As in the scientific 
sphere, so also In the domain of art—the same guiding 
spirit holds the fort. Taste needs refinement, hand and 
eye requiratralnlng, the craftsman, like the man of science, 
must be Imbued with ihe spirit of progress as well as with 
a love of his art. Referring to the relation between the 
London University and polytechnics as regards infernal 
students, Sir Henry Roscoe remarked,that Instruction given 
In the polytechnics must be of a real university type. It 
would be fatal to the prestige of the university were its 1 
necessarily high standard of efficiency lowered to meet the! 
exigencies of the case. The course of study must be an [ 
extended one, as the hours devoted to work In the evening 1 
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These results are In accordance with Callender's calcula¬ 
tions of the deviation from the thermodynamic scale of 
measurements with thermometers filled at an initial pressure 
of 1000 mm of mercury at the melting point of ice. 
Whether the deviation becomes smaller when the thermo¬ 
meters are filled at a lower pressure has not been deter¬ 
mined, and, indeed, with the means at our disposal It would 
bo practically impossible to do so. In order, therefore, to 
investigate the variation of the readings of the gas thermo¬ 
meter with change of initial pressure, we decided to measure 
thi vapour pressures of liquid oxygen on the scales of the 
constant-volume oxygen and nitrogen thermometers, for 
which the deviations from the thermodynamic Scale are 
ccusideraoly greater 

Makower and Noble, using the method of Travers and 
Jaquerod, have found that the pressure coefficient of oxygen 
at an Initial pressure Po may be expressed by the formula 
00*0-0036643+000000001457 Po, 

where Po is expressed in millimetres. Values derived from 
this expression were employed in calculating the tempera¬ 
tures corresponding to the vapour pressure of liquid oxygen 
on the scale of the oxygen thermometer filled at different 
initial pressures. 


The results are stated in the following table 

— 

Gil in 

Press lira on gu la 

Pressure 

Boiling point 0 

ihormomoier 

(her mo meter at 
ice pome 

coefficient 

liquid cmygen 

Helium 

... 1000 mm. 

0 0036625$ 

90’20 , 

Oxygen .. 

1000 

0 0036768 

887 1 


73 i 

O OO36748 

89m . 


6'0 

O 0036738 

89-09 . 


484 

00036713 

8931 . 


336 

O'0036692 

8948 


0 

OOO36642 

99 - 8 * 


1 By entnpoUilon 

The results show that for very low pressures in the 
thermometer the oxygen scale converges towards the helium 
scale. The fact that the deviation does not appear to vanish 
at low pressures may be due to a tendency on the part of the 
gaseous molecules to associate at higher pressures. 

Mathematical Society, November 13 —Prof H. Lamb, 
president, in the chair.—The council and officers for the 
eh Ruing session were elected- They are aa follows -—presi¬ 
dent, Prof. Lamb, vice-presidents. Prof. Elliott, Dr. Hob- 
sofi, Dr. Baker, treasurer, Prof. Larmor; secretaries, Prof 
Love and Prof. Burnside* dther members of council, Mr. 
Campbell, Dr. Glaisher, Mr. Grace, Mr. Macdonald, Major 
MacMahon, Mr. Mathews, Mr. Western, Mr. Whittaker, 
Mr. A* Young.—The following papers were communi¬ 
cated Prof. j. D Ivorwtt, Note on Borgnet'a method 
of dividing an angle in on arbitrary ratio- Hm method, 
which wpcodi on the construction dt k certain transcen¬ 
dental curVe, wee given by 1 Borgnet In Eeusn. Acoi 
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Tfmmmh i09.t-VW4 A* & EL im The propagation of 
wiva-motlon In an Isotropic elastic solid medium. The 
chief object of the paper ie to remove a difficulty In Stokefc's 
memoir on the dynamical theory of diffraction. Stokes's 
thebry Was built upon certain expressions for the cubical 
dilatation and the components of rotation, but these ex¬ 
pressions are not always correct. A new foundation Is now 
obtained for the theory in on Independent investigation of 
the effects produced by force applied at ofee point A know¬ 
ledge of these effects renders possible the solution of a 
number of problems relating lo wave-motion In an Isotropic 
elastic solid, among them being the problem discussed by 
Stokes of the effects of arbitrary Initial disturbances. It 
Is proved that, unless certain relations connect the Initial 
velocity and Initial strain at points on the boundary of the 
portion of the medium which Is disturbed Initially, the strain 
In the neighbourhood of the centres of principal curvature 
of this surface will tend to become infinite, and fracture of 
the material will be produced.—Mr. H. Hilton, On spherical 
curves The paper contains a general discussion of the 
curves on a sphere formed by the intersection of the sphere 
and any other algebraic surface.—Mr. W. H. Young, On 
sequences of sets of intervals containing a given set of 
points. A set of points being taken, intervals are con¬ 
structed so that each interval has one of the points as an 
internal point, and the lengths of the intervals are diminished 
without limit. The author discusses the nature uf the 
aggregate of points which throughout the limiting process 
remain internal points of the intervals —The Rev. F. H 
JMlieon, A formal generalisation of Maclaurin'a theorem. 
—Dr H. F Baker, On the Weddle quartic surface. Of 
the quadric surfaces which pass through six given points, 
those which pass through a seventh point pass also through 
an eighth; when these two coincide they must lie on a locus 
Which is the surface under discussion. There Is a blrational 
relation between this surface and Rummer's sixteen-nodal 
duartic, and this relation is interpreted as a linear projec¬ 
tion In space of four dimensions From any point of 
Weddle's surface there can be derived by linear projections 
In three dimensions a remarkable figure of 33 points lying 
on the surface, and the formula by which the coordinates 
of these points are connected with those of the first point 
constitute an Abelian grcfiiri—Mr W H. Jackson, The 
theory of diffraction —Mr. G H Hardy, A general theorem 
concerning absolutely convergent senes —Prof. R. W 
Qsnsss, Notes on quaternions, including a geometrical in¬ 
terpretation of V497 —Mr E. T Whlttakori On the ex¬ 
pression of the electromagnetic field by means of two scalar 
potential functions. It is shown that the electric displace¬ 
ment and magnetic force due to any system of moving 
electrons can be expressed by second derivatives of two 
scalar potential functions —Mr. P W Wood, Analogue of 
the Jordan lemma for four variables. 

Entomological Society, October ai.— Frof. E. B. Foul ton, 

F. R.S., president, In the chair.—Mr J. H. Hoys sent for 
exhibition a black variety of Carabu? nemoralts. Mull , 
from Dartmoor.—Mr. G. C. Champion exhibited a series 
of Rosalia alptna, Linn., found by himself on old beech 
trees at Moncayo, north Spain, in July last—Mr. A. J 
Chltty exhibited a larva of Dytiscus paves ce ns, taken at 
Eastling, Kent, near the school buildings.—Colonel J. W. 
Yertoury exhibited Gulre^hiliu naralir, Linn., taken at 
Torcroas, Devonshire, from August 19 to 31 last He said 
that as this rare species differs in a marked degree In its 
mode of flight, Ac., from the common horse bot-fly, Govtro- 
^ilui eqai 9 it would be as well to direct attention Co these 
differences. Gastrophtlus equi, when flying round a Jtjorae, 
visits as a rule the belly and the forelegs The 9 carries 
her ovipositor almost horizontal, and she looks, when on 
the wing; like the lowfcr twe^thirds of the letter Z (L)> 

G. najato, oft the other hand, carries the ovipositor tucked 
under the belly and almost parallel to the axis of the body; 
this gives her, When on the wing, a peculiar ball-like 
appearance f G. sudlu, too, always flies to the horse's 
heed. As a rule, the horse paid no attention tiq G. equi, 
but G. ndjolis caused him great alarm. The eggs of 
y : equi were In hundreds on the shouldefb end forelegs of 
one cert-hotee, but although the face and nostrils weft 
searched carefully no signs of eggs ,or IprYM could be 
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found thereon. Exhibiting' Chetsodromta htrta , Walk., he 
said these little Emplds ware common on the shore near 
Prawle Point, some were obtained by sweeping over sea¬ 
weed, while others were running about over the sand. 
Colonel Yerbmy also exhibited Pantfonerus permameus, 
Linn , from Barmouth and PorthcawL He said this rare 
■pedes appears to be struggling to keep ite place In the 
British list. It appears to frequent the marram grass on 
the sand hills, and a O takfin at Bartnouth on June 37 was 
preying on a beetle —Mr. A. H Jorm, Mr. H. Rowland* 
Crown, Dr. T. A. Otiasmsn, and Mr. R. Wr Lloyd ex¬ 
hibited specimens of the genus Melltxa from various 
European localities. A discussion on the probable affinities 
of the several named species Which occur In the Alps took 
place.—The president also exhibited some forms of 
M aunma taken by Mr A H Hamm at Basingstoke and 
elsewhere, and forms of Af aihalta, M didyma, and 
If, phoebe from Asia Minor and Persia.—Dr. T. A. 
Ohapman exhibited an album showing a senes of photo¬ 
graphs of the development of the embryo within the egg 
of rsammotts hyahnahs taken by Mr W. H Hammond 
and Mr W. R Jeffrey.—The president read, and com¬ 
mented upon, a paper received by him on protective color¬ 
ation in its relation to mimicry, common warning colour, 
and sexual selection, by Mr. Abbot H Thayer. 

Zoological Society, November 3 —Dr. W T Blanford, 
F R.S., vice-president, in the chair—Dr W B Bonham 
communicated a memoir dealing With the aquatic Oligo- 
chxta of New Zealand —Mr Oldfield Thomas read a paper 
on the mammals collected at Chapadd by Mr. A Robert 
during the Percy Sladen Expedition to Central Brazil, and 
presented to the National Museum by Mrs. Percy Sladen. 
No modern specimens had hitherto been obtained from this 
little-known region. Thirty-seven species were enumerated, 
four of which were described as new —Accounts were also 
given of the Coleoptera by Messrs. C. J fiahan and G J. 
Arrow, and of the Lepiaoptera by Mr F. A Horoit and 
Sir George Hampson, Bart , collected during the Percy 
Sladen Expedition. The former contained an enumeration 
of >75 species, of which fifteen were described as new, while 
the latter gave a list of nineteen species, one of which was 
described as new—Prof B C A Wind la and Mr. F G 
Partons communicated a paper on the muscles of 
ungulates; in it the muscles of the hind limb and trunk 
were discussed.-^Dr P. Chalmers Ml to hall read a note on 
the distribution of the Cypriote spiny mouse. Specimens 
of this form, recently described as a new species (Acomye 
nesioles) by Miss Bate, had been presented to the Gardens, 
and their localities showed that this mouse extended 
practically all over Cyprus—Mr. F E Boddard, F.R.S., 
read a paper on some points in the anatomy, chiefly of the 
heart and vascular system, of the Japanese salamander 
(Megalobatrachus japontcus). 

Anthropological Institute, November la-Mr.H. Balfour, 
president, in the chair —Dr F W Bdrldgo-Qroon ex¬ 
hibited a collection of pictures painted by colour-blind 
persons Dr Green divided the colour-bllhd Into two 
distinct, independent, but associated classes The first class 
consisted of perfeons with a spectrum shortened at one or 
both ends, who consequently cannot see certain rays An 
Individual with a shortening of the red end would not be 
able to see a red light at a distance, although he could 
pick out all the pieces tn a bundle of coloured wools The 
eecpnd class made mistakes through their inability to re¬ 
cognise the difference between certain colours. Normal 
sighted persons see six colours, some even seven; the second 
class of the colour-blind see five, four, three, two, or one 
colour, according to the degree of their defect, and are 
called pentOchromfc, tetrachronilc, &c.—Tha^preskdcnt, on 
Miolf of Mr. Annandatai read a paper on the survival of 
pmftive implements in the Ferdas and Iceland, and illus¬ 
trated the paper with an exhibition of many of Che imple¬ 
ments alluded to These Included bone skates, p shovel 
made out of the bone of a whale, a stone lamp, and stone 
hammers, In the discussion which followed, the great Im¬ 
portance of collecting these primitive implements before 
they entirely vanish with the advance of civilisation was 
, insisted upon,. 
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Paris. 

Aeidiny of Sciences, November 9.—M. Albert Gudry 
I a the chair.—Oh the itorip of the o-raye by certain 
bodies, by M. R. •tondlot* The rays from various sources 
of light, after being Altered through an aluminium screen, 
possess the property of Increasing the luminosity of a feebly 
phosphorescent screen It was noticed when a quartz lens 
was used that this effect continued after the source of light, 
an Incandescent mantle, was extinguished, and it was then 
found that quartz, Iceland spar, fluorspar, and various 
other substances possessed the same property. The rays 
are stored throughout the whole mass, ana take some time 
to penetrate.-^n the determination of invariant figures 
of cyclic transformations, by M. Kabul— On the approxi¬ 
mation of functions by quadratic surds, by M S. 
Wnofisria.' Generalisation of the fundamental property 
of potential, by M A. dc Salnt-Qermala^-On the laws 
of displacement of chemical equilibrium, by M. E. ArfOe. 
—The dielectric cohesion of gases at low temperatures, by 
M. E Bouty. The dielectric cohesion of a gas at constant 
volume Is constant to within one per cent, for temperatures 
between — ioo° C, and + aoo° C.—On a practical solution 
of the problem of photometry of lights of different colours, 
by M. Charles Fabry. The method Involves the use of a 
secondary standard of the same colour as the light to be 
measured For this standard, the use of a flame is recom¬ 
mended with two coloured solutions of definite composition 
—On the scintillation of phosphorescent zinc sulphide, in 

? ‘esence of radium, revivified by electric discharges, by M 
h. Toffvunaolna.— Remark on the latest group of solar 
spots and th«T magnetic disturbances, by M. F. Qu4n leant. 
Photographs of the spots taken on October 31, the date 
of the magnetic storm, show that the area of the sun-spots 
was only one-third of the area of the spots on October 11, 
but that on October 31 the spots were accompanied by 
enormous faculrn, and hence the magnetic disturbance is 
probably to be attributed to the latter.—On the transparency 
of the sea, by M. Thoulsb A simple relation is given 
between the distance, y, at which a white circle on s black 
background just disappears, and the amount of solid matter 
in suspension, x, xy being constant. The relation has 
been applied to the determination of the weight of the 
sediment in suspension in sea water.—The use of balloons 
containing a subsidiary air balloon according to the theory 
of General Meusnler, by M. Henry de la Vnulm An ac¬ 
count qf two voyages in a balloon fitted with small air 
balloons, the latter possessing independent valves, and with 
k rain shield. The device of a subsidiary air balloon, sug¬ 
gested by General Meusnler in 1783, was found to be of 
great practical value. The balloon is easily kept below the 
clouds, and a great saving of ballast Is effected, rendering 
longer voyages practicable—The conditions of separation 
of^ Iodine In the form of cuprous iodide, in a mixture con¬ 
taining alkaline chlorides, bromides, and Iodides, by MM 
H. Baubl|ny and P. Rivals. The separation Is effected 
by an excess of copper sulphate, In the presence of an 
alkaline arsenite and a little ferrous sulphate.—-The action 
of organo-magnecluni compounds upon acetol and Its esters, 
by M. AndrA Kllng. In no case was any haloid organic 
compound formed, hence, comparing with the corresponding 
reaction with ethylene oxide and epichlorhydnn it follows 
that acetol and Its esters behave as ketonic compounds, and 
as internal ether oxides of the ethylene oxide type —The 
evolution of the compound Ascidlans, by M, Antoine Plaon. 
—On the regeneration in Amphibia of the posterior mem¬ 
bers and the tall. In the absence of the nervous system, by 
M. P. Wlntrwbwrt. The regeneration of the limbs is not 
dependent on the nervous system.—Study of the digestive 
ferments In some invertebrates, by M. Victor Henri. A 
comparison of the activity of the amylolytic and proteolytic 
ferments of Ocioput vulgaru, Sepia officuuiUs, Spatangus 
purpureas, and Sntya africana with the activity jd ^e 


corresponding fertnenti from the dog—A new hybe 
talned by gra'* " ” " ~ ~ 

floral nectars 


talned by grafting, by M. Luden Daniel.— On the ftttra 
tars of Hevea, by MM Aug. Dnsullfon and H 


ytological researches on Galaetinia succosa, by 
M. R. Malre. —On the oxidation of glucose In the blood, 
by M- L. Jolly. Alcohol exists naturally in ox blood. In 
very minute proportion, a portion of which Is further 
oxidised in the blood to acetic add. 
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RfiCENT BOOKS ON NATURAL HISTORY. 


Turnsr on Birds. A Short and Succinct History of th e 
Principal Birds Noticed by Phny and Aristotle . 
First published by Doctor William Turner, 1544. 
Edited, with Introduction, Translation, Notes, and 
Appendix, by A. H. Evans, M A. Pp xviii+223 
(Cambridge: At the University Press, 1903 ) Price 
6s. net 

Among the Waterfowl . (The Dainty Nature Series.) 

By Herbert K. Job. Pp. xxi + 224; illustrated. 
(London : Wm. Heinemann, 1903.) Price 55. net. 
Nature Biographies. (The Dainty Nature Senes ) By 
Clarence Moores Weed, Pp. x+164; illustrated. 
(London : Wm. Heinemann, 1903 ) Price 5s. net. 
The Brook Book . (The Dainty Nature Series.) By 
Mary Rogers Miller. Pp. xvi + 241; illustrated, 
(London : Wm. Heinemann, 1903.) Price 5s. net. 
The Waterfowl Family . By L. C Stanford, L. B 
Bishop, and T. S. Van Dyke. Pp. x+598; illus¬ 
trated. (New York: the Macmillan Company, 
London; Macmillan and Co,, Ltd, 1903) Price 
8 j. 6d. net. 

Handbook of Nature Study. For Teachers and Pupils 
in Elementary Schools. By D. Lange. Pp. xvi + 
329; illustrated. (New York: the Macmillan Com¬ 
pany; London; Macmillan and Co., Ltd., 1901.) 
ILLIAM TURNER, whose strong religious 
opinions entailed for him a life of many 
vicissitudes in the days of Heniy VIII and his three 
successors, had also the makings of a good ornith¬ 
ologist. In his voluntary and enforced absences from 
England (during which he visited many European 
countries, and formed a friendship with Conrad 
Gesner), as well as in his travels in this country, he 
gained a knowledge of the appearance and habits of 
many birds which might have enabled him to write 
a book on the subject which would have been of sur¬ 
passing interest at the present day But, like some 
modern ornithologists, he was more concerned in find¬ 
ing out (often with doubtful success) to what species 
of birds certain names used by certain ancient authors 
really applied. So that when in 1344 he published his 
work on ornithology, his object was primarily to deter¬ 
mine the principal kinds of birds named by Aristotle 
and Pliny. 

Fortunately, however, Turner could not wholly re¬ 
strain his natural bent for original observation, and 
here and there he added notes from his own ex¬ 
perience, some of which form priceless items in the 
history of the birds of this country. In so doing (as 
the editor remarks) he produced the first book on 
birds which treats them in anything like a modem 
scientific spirit. He usually tells us whether he 
observed the various species In England or abroad, 
gnd thus Turner may fairly be called the father of 
British ornithology. To him we owe our knowledge 
of the fact that the crane bred in English fens, while 
his account of the abundance and audacity of tb^kite 
in hia day reminds us how easy it would be to ifStreasd 
the remftant of these birds left t(f us by merely lettihg 
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them alone. On the other hand, he tells us that the 
stork was nowhere to be seen in our island. He gives 
a sufficient answer to those extreme bird-protectionists 
who contend that the hoopoe was once abundant here 
and has been exterminated, for he knew the bird well, 
and states roundly that nowhere in the whole of Britain 
is the upupa to be found. His knowledge of the habits 
of various birds, such as the hobby, harrier, dipper, 
peewit, black tern and grey shrike (which he had seen 
not oftener than twice in England, though most 
frequently in Germany) is remarkable. 

Turner's treatise has long been a great rarity, and 
ornithologists are much indebted to the editor and to 
the Syndics of the Cambridge University Press for 
making this early bird-book generally accessible. 

In an appendix some extracts from a work by John 
Caius (1570) are added, which show that Caius was a 
good observer. It is interesting to note that the great 
rook controversy was precisely in the same condition 
in the sixteenth century as it is now, and that young 
rooks were even then appreciated. 

The binding, printing, and illustrating of the 
11 Dainty Nature Scries M justify its title, although the 
highly-glazed paper rendered necessary for the repro¬ 
duction of the numerous photographic illustrations 
makes the volumes very heavy to hold. Mr. Job re¬ 
lates his personal observations during five-and-twenty 
years in pursuit (chiefly with a camera) of the ducks, 
geese, grebes, divers, gulls, petrels, and other sea- 
fowl fouhd in the northern and middle States and in 
Lower Canada, east of the Rocky Mountains. His 
charming work contains more new and original notes 
on these birds (both while at their breeding stations 
and in their less known winter haunts far from the 
shore) than any other book of this kind we have had 
the pleasure of reading. The illustrations are in 
advance of anything else of this kind we have seecj. 
With photographs of nests and eggs we are i\dW 
familiar. The present scries is beautifully done,, 
those of the ducks showing even the pattern of tho 
"down." But it gives us a far better idea of the 
breeding ^abits of these birds when we have a Mew 
of a huge marshy sheet of water in the Magdalen. 
Islands, where wildfowl breed in crowds, and a bit 
of a 11 slough," showing the identical clump of rushes 
which hides a canvas-back duck’s nest, really tells us 
more of the bird’s life-history than a picture of the 
actual nest and eggs. Again, the author has obtained' 
pictures at close quarters of gulls, guillemots, &c., on 
or alighting at their nests. As examples of what 
may be found in these fascinating pages, wc may point 
to the pictures of the great northern diver's floating 
nests with the surrounding scenery, grebes swimming 
about near their nests, a Franklin's gull eating the 
eggs of the eared grebe in the nest, the owner watch¬ 
ing, shearwaters at sea fighting over cod livers thrown 
to them, and a petrel characteristically 11 walking on 
the water.” No field ornithologist should be without 
this hmfasting book, 

In F< ‘ 4 fature Biographies " the lives of some every¬ 
day American butterflies, moths, grasshoppers, anjl 
flies are told and depicted in a delightful manner, the 
camera having been used most successfully in many 
ways; for Instance, in showing the gradual develop^. 
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ment of a butterfly emerging from the chrysalis, cater¬ 
pillars feeding, the webs or tents woven and leayes 
curled up by caterpillars for their protection, and 
various insects in natural attitudes. We hardly think 
that 11 mourning-cloak butterfly ” (under which name 
the life-history of this butterfly is ably dealt with) is 
any more happy than Camberwell Beauty. To read 
this dainty volume is to get a fair knowledge of the 
elements of entomology in a very pleasant way. 

“ The Brook Book,” on lighter paper than the two 
volumes of this series Just noticed, consists of a number 
■of chapters describing the plants and live creatures to 
be met with in rambles along the banks (and in the 
bed) of brooks. Some of them relate the doings of a 
college walking party which explored their neighbour¬ 
hood, and the occasional introduction of a professor or 
a 11 visiting geologist ” leads to informing chapters, 
while the adventures of the members themselves add 
a vein of humour. It is impossible even to state the 
wide range of subjects so pleasantly dealt with, but 
they cover the settings and occupants of various kinds 
of brooks; and the enthusiasm of the writer and her 
pleasant way of introducing the subjects make the 
book just the thing to read aloud to elder children, and 
to instruct oneself with at the same time. The sixteen 
half-tone plates of brook scenery are very beautiful, 
and there are nearly seventy line engravings in the 
text. 

We have in a volume of the American Sportsman's 
Library a capital guide to the waterfowl of North 
America, at once readable and scientific, and useful 
alike to the naturalist and the sportsman Introduc¬ 
tory chapters treating of the structure, character of the 
plumage, migrations, and the use as food and orna¬ 
ment of these groups, and of the necessity of affording 
them protection in spring, are followed by descriptions 
-of the chief stations for wildfowling and of the various 
modes of shooting ducks and shore-birds These 
chapters are written in the graphic language of an 
enthusiastic and thorough 14 workman ” The details 
of actual shooting days and nights, with exciting 
and amusing incidents, written with a certain 
amount of expressive 44 western " words, will appeal 
strongly to all who have felt the glamour which 
hangs about 11 wildfowl." The body of the book 
is taken up with a scientific description of each 
species, giving details of the different stages of 
plumage at all ages and seasons, measurements, 
eggs, and habitat, followed by a general account 
-of the habits. The waterfowl of the Pacific coast 
are separately dealt with, and the book closes 
with diagnoses of the families and genera. It is 
beautifully, though not profusely, illustrated, and the 
letterpress is printed on nice light paper, which 
makes this pleasing volume not tqo heavy to be held 
comfortably, despite its six hundred pages. 

The object of Mr. Lange's handy volume is to point 
-out to teachers some of the material which may be 
made the basis of profitable lessons in nature-study, 
and he has endeavoured to show how this material 
may be made available, and what the pupils may be 
•taught about it. The plan here advocated Is to take 
the children out into the fields and woods and to show 
-them, and let them examine, various natural objects, 
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or to bring before them prepared and^ preserved objects 
and to instruct them In these. The teacher U told 
how best to do this. The book, Indeed* consists otM 
series of lessons on various natural objects, In which 
the requisite information is given, and the teacher Is 
told what material is necessary and how to obtain and 
use It. The author has been succeasful ill producing 
a valuable manual of work for children whose school 
yeare close with the common school course. The 
numerous woodcuts are useful and to the purpose. 
Unfortunately for English readers the country for 
which the book Is especially designed is the eastern 
States of North America. O. V. Aplin. 


THE NATURE OF ELECTRICITY AND THE 
CONSTITUTION OF MATTER . 

Conduction of Electricity through Gases . By J. J. 

Thomson, D Sc., LL.D , Ph D., F.R S. Pp. vi + 

566 (Cambridge 1 University Press, 1903.) Price 

HIS book on the newest branch of physics, from 
the pen of its originator and chief exponent, 
deals with one of the most rapid and remarkable de¬ 
velopments of modern scientific research. The 
11 ionisation theory of gaseous conduction," it is 
claimed in the preface, not only gives a simple and 
direct explanation of the electrical properties of gases, 
but also affords the means of subjecting the funda¬ 
mental problems of the nature of electricity and the 
constitution of matter to direct experimental attack. 
The reason is very clearly set forth. 

41 The possession of a charge by the ions increases 
so much the ease with which they can be traced and 
their properties studied that as the reader will see we 
know far more about the ion than about the uncharged 
molecule." 

There is food for reflection for both the man of 
science and the philosopher in this comprehensive re¬ 
mark Less than a decade ago the possibility of the 
existence of a gaseous ion was hardly recognised. To¬ 
day this volume of very respectable dimensions testifies 
to the wealth of researches that have followed the incep¬ 
tion of Prof. Thomson’s theory. The researches of the 
author and his former pupils, Rutherford, Townsend, 
C. T. R Wilson, Zeleny, Strutt, Hi A. Wilson, 
Langevin and many others are brought together in 
this book and correlated with older researches and 
with those that have been proceeding simultaneously 
elsewhere. 

In the two opening chapters the fundamental posi¬ 
tion is developed that the charge carried by the gaseous 
ion is the same for the 10ns of all gases, is independent 
of the ionising agency, and is equal to that carried 
by the hydrogen ion in electrolysis. This conclusion 
is arrived at from considerations of the diffusion 
velocity of the ions, and their velocity in an electric 
field, and needs only the assumption that the ions 
behave like the particles of a perfect gas towards 
pressure. 

A second and completely independent determination 
of e for the same kind of ions is made possible by the 
application of the condensation experiments of C. T. R. 
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Wilson to the^ direct determination of the absolute 
number of loarpreient, and therefore of the individual 
charge carried hy each ion. These are discussed in 
chapter vi., and lead to the same conclusion, that the 
charge Is equal to that of the hydrogen ion in electro¬ 
lysis. In chapter v. the ratio e/m of the charge to 
the mass is determined for the rapidly moving charged 
particles shot out by radium, by metals in vacuo under 
the influence of ultra-violet light, and by the kathode 
in the form of the kathode ray in the electric discharge 
through highly rarefied gases. A combination of the 
values of e found in chapters ii. and vu with the ratio 
ejm found In chapter v. leads to the conclusion that 
tn must be of the order of one-thousandth of the mass 
of che hydrogen atom. 

On this is based the author's 11 corpuscular theory 
of electricity ” The corpuscles—and it is to be noticed 
that the term electron is not used—are the discrete 
particles of negative electricity the presence or absence 
of which determines negative and positive electrifi¬ 
cation, and since the value ejm for the positive ion is 
never greater than for the hydrogen ion, it is con¬ 
cluded that a positive corpuscle does not exist, *and the 
positive ion consists of the whole atom less one 
corpuscle. 

The reader at this stage of the reasoning will prob¬ 
ably question the propriety of thus* combining the 
values found for c and c/m, for the two quantities 
have been determined for 10ns of completely different 
character. An earlier and more consecutive discussion 
of the dual character of the ion, according as to 
whether its charge or its energy is its chief experi¬ 
mental characteristic, and the adoption of some dis¬ 
tinction in the nomenclature between the 10ns of the 
two classes, would no doubt hnve made the subject 
more clear. But it must be admitted also that this 
distinction, and the assumed identity of the charge 
for the two classes, is a point of weakness in the other¬ 
wise strictly consecutive train of reasoning. The 
critical stage of transition, where the ions of the first 
class change into the ions of the second—the slow 
diflusing negative ion in gases at high pressure, for 
example, acquiring under the action of an electric 
field, as the pressure of the gas is reduced, the energy 
and velocity of the kathode ray—seems to need further 
experimental study, for the conclusion that it is 
brought about by the ion shedding its attendant cluster 
of molecules and then travelling free seems mainly 
a consequence of regarding e as invariable. Although, 
no doubt, the arguments in favour of doing so are 
very strong, yet they appear somewhat Indirect, and 
the anomaly that the slower moving ion is less effective 
as a nucleus for the condensation of moisture (p. 153) 
shows that the arguments are not all in its favour. 

The view expressed in the chapter on ionisation by 
incandescent solids that the corpuscles exist in free 
motion inside metals and carbon, from which they 
escape when their kinetic energy is increased by rise 
of temperature, is, as the author points out, of great 
importance in its bearing on the variation of chemical 
affinity with temperature Indeed, this book will be 
read by chemists with interest for the light it thrtiws 
On the possible causes underlying phenomena often 
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considered simple merely on account of their 
familiarity 

The chapter on Becquerel rays is the longest In the 
book, and comprises a brief review of the most im¬ 
portant work in radio-activity up to the commence¬ 
ment of the present year. Special prominence is given 
to the work of Rutherford, whose application of the 
ionisation theory to the problems of radio-activity has 
been so fruitful of discoveries. The applications of 
the theory to the spark discharge, the electric arc and 
the phenomena of the vacuum tube are treated very 
fully, and the last chapter includes a discussion of the 
important results of Kaufmann on the variation of 
ejm with v for the rapidly moving negatively charged 
particle from radium. The view is expressed that these 
results accord with the possibility that the whole of 
the mass of the corpuscle is electrical in origin. 

The treatment, although exhaustive, is confine'cf 
strictly to the subject-matter of the title, and the recent 
advances in spectroscopy of the inner constitution of 
the atom find no place It is interesting to notice that 
Prof Thomson frankly abandons all attempt to dis¬ 
tinguish in nomenclature between the two forms of 
" radiation," the undulatory and the corpuscular, with 
which modern physics now has to deal. Both are 
designated 11 rays," and this extension of meaning, 
which is practically inevitable, is, of course, in strict 
accordance with the original Newtonian sense of the 
word F. S 


AN ENGLISH EDITION OF “ASTRONOMY 
FOR EVERYBODY " 

Astronomy for Everybody A Populat Exposition of 
the Wonders of the Heavens. By Prof Simon 
Newcomb, LL D , with an introduction by Sir 
Robert S. Ball, LL D , F.R.S Pp xv + 341 
(London 1 Isbister and Co., Ltd , 1903 ) Price 

7 *. 6 d 

HEN a popular exposition of the wonders of the 
heavens is written by such a man as the dis¬ 
tinguished author of Lhis volume, the reader, and (pore 
especially he who is greatly inclined to this science, 
naturally expects to find not only new ideas in the art 
of expressing difficult issues in simple language, but 
judgments on variqus doubtful points by one who* 
is in the foremost rank of his work. The book before 
us is intended, as the title indicates, for the general 
reader, and should therefore be not only clear, con¬ 
cise, and accurate, but should be illustrated with the 
best diagrams and pictures of the period, The reader 
will therefore be very disappointed to know that this 
standard of excellence is by no means reached in these 
pages 

The general scope of the book is as follows —First, 
the general ideas of the motions of the celestial bodies 
are dealt with, the reader being also briefly introduced 
to the chief kinds of instruments employed in investi¬ 
gating the motions and physical conditions of these 
bodies. The sun, moon, earth, planets and their 
satellites are next each described, then comets and 
meteors come in for their turn, while a general review 
of the fixed stars fills up the remaining portion of the 
book. 
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The work thus covers the domain of general 
astronomy, with, however, one notable exception, 
namely, the omission qf all reference to new start I 
The reader is thus left entirely ignorant not only of 
the facts that such bodies as Nova Auriga, Nova 
Persei, Nova Geminorum, &c., ever existed, but of 
the various hypotheses put forward to explain the 
sequence of the interesting and important phenomena 
which are so characteristic of them. 

This omission is, however, not the only blot which 
mars this book, for unfortunately errors of another 
kind are by no means uncommon 

Those who have taught astronomy know how im¬ 
portant it is to give the student a correct idea of the 
difference between “ rotation 11 and 11 revolution, 11 so 
that the beginner may clearly grasp the facts that the 
former is responsible for our day and the latter for our 
year. 

For a popular work, such as this, the definition of 
rotation could scarcely be more clearly explained than 
is done under the heading 41 rotation M in Webster's 
Dictionary (1902) —"The act of rotating or turn¬ 
ing, as a wheel or a solid body on its axis, as dis¬ 
tinguished from the progressive motion of a body 
round another body or a distant point Thus, the daily 
turning of the earth on its axis is a rotation; its annual 
motion round the sun is a revolution. M 

With these definitions before us the following ex¬ 
tracts from the book under review may be of interest 
On p. 11, for instance, the reader is told that 11 the 
earth is not at rest, but revolves unceasingly around 
an axis . . and on the same page that 11 this real 
revolution of the earth, with the apparent revolution 
of the stars which it causes, is called the diurnal 
motion . . M Again, on p. 19 we read, 41 as the earth 
revolves on its axis. " 

If the author had expressly stated that his definition 
of M rotation/' referred to points on the earth's surface 
and not to the earth as a whole, then the above state¬ 
ments might be valid, but as he makes no mention of 
this, the beginner will undoubtedly become perplexed 
as regards these motions. 

A little further on (p 35) a description is given of 
how the obliquity of the ecliptic produces the changes 
of seasons Unfortunately (line 9) the word 11 orbit " 
*9 printed instead of 11 axis," an error which by no 
means renders the explanation very clear. 

Another difficulty which the beginner will have to 
overcome occurs on p. 57, where the illustration show¬ 
ing the axes on which a telescope turns is placed on 
its side. Apropos of the incorrectness of diagrams, an 
error occurs in the drawing of the path of the rays 
(p. 68) illustrating the principle of the Newtonian re¬ 
flecting telescope. Here the 11 flat " or " secondary 
mirror " is placed outside the focus of the large re¬ 
flector, so that the rays which after reflection from 
the latter fall on It are divergent and not convergent. 

In this chapter it is stated that 11 the largest mirrors 
so far successfully made and used have been about 
four feet in diameter." The author does not seem to 
be aware that the late Dr. Common constructed, 
mounted, and used a mirror measuring five feet in 
diameter. 
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It might also be suggested hem tet tel 
of the solar spectrum (p. 75) should be placed Atari- 
zontally and not vertically, as this latter position Arnold 
tend rather to confuse than to enlighten begbthfers 
when they are confronted later with te r restrial 1 or 
celestial spectra. 

On p. 114 a rather perplexing statement la made 

41 if we imagine ourselves standing exactly on a pole 
of the earth, with a flagstaff fastened In the ground, 
we should be carried round the flagstaff by the earth's 
rotation, ..." 

To the writer of this notice it seems that the flag¬ 
staff would travel round the observer if the observer 
be standing exactly on a pole of the earth as is stated; 
of course, it is meant that the flagstaff should be placed 
on a pole and the observer near it, but the reader has 
good cause to be puzzled. 

A point which calls for special attention when giving 
our readers an idea of the contents of this book is the 
extreme poorness of the illustrations. One would 
have thought that advantage would be taken of the 
wealth and excellence of astronomical photographs 
that are now available, and the facility and accuracy 
with which they can be reproduced; but this is not 
the case. 

Sun-spots are represented by a single drawing made 
many years ago; comets are illustrated by four draw¬ 
ings made by G. P. Bond, instead of by some of the 
beautiful photographs secured at recent appearances. 
Further, Bond's drawing of Donati's comet is so hadly 
reproduced that probably the original artist would 
not be able to recognise it; the frontispiece, an im¬ 
pression of the solar corona of 1900, Is decidedly 
feeble. The reader is not shown either a stellar 
spectrum or a reproduction of Half’s fine spectro- 
heliograph photographs, or even a spectroscope or 
objective prism telescope. 

From the above remarks it will be gathered that 
the book before us is not the best that could be placed 
in the hands of a beginner, and it seems a pity that 
more trouble was not taken in its production. 


HISTORY OF ELEMENTARY MATHEMATICS . 
Geschichte der Elementar-mathematik in system- 
atischer Darstellung . By Dr. Johannes Tropfke. 

Erster Band. Pp. viil+332. (Leipzig: Veit and 
Co., 1903.) Price 8 marks. 

HE great work of Moritz Cantor has made him, 
as it were, the Gibbon of mathematical history. 
But the extent of his subject has prevented him, as a 
rule, from entering into detail, and there are many 
things of great interest about which it is not easy to 
get information without laborious research. The 
history of mathematics is being studied, and its value 
is recognised, not only by those who make it their 
special domain, but by an increasing number of 
practical teachers, so that there is both a demand for 
books dealing with various parts of the subject In 
different degrees of detail and a school of historians 
ready to supply them. 

Dr. Tropfke's work is not exactly a popular treatise. 
He has limited himself to the range of elementary 
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tn^nAfltla, and to this volume deala only with arith- 
jnetlfe and algebra; but hie treatment ia thorough, 
and bla aim has been to give exact references to the 
original authorities for the statements in the text. 
The amount of labour that this has involved must 
have been very great; when the work is complete, 
with the indexes promised by the author, it will be a 
valuable repertory for those who wish to learn the 
facts at firat hand. The number of bibliographical 
footnotes exceeds 1200, and since many of these give 
more than one reference, It will be seen how great a 
service the author has rendered to those who are in¬ 
clined for research. 

But the book is far from being a mere dry collection 
of facts and references. The style is concise, and there 
is no catchpenny rhetoric, but there is plenty to interest 
any Intelligent reader. The arrangement allows us to 
trace in detail the development of methods and of 
notation; we are shown, with explanations, the actual 
symbols used and the processes employed by our pre¬ 
decessors ; most important of all, there is an appendix 
with a selection of original examples ranging from 
Alchwarizmi to Leibniz and Newton. Few things are 
more instructive than an inspection of some of the 
older methods in arithmetic. Until the end of the 
fifteenth century, long after the decimal notation and 
the use of the 11 Arabic ” numerals had become 
familiar, and when arithmetical calculations were 
usually worked on paper, the rule for performing long 
division was of a most complicated character, with 
rows of figures above the dirtdend as well a9 below, 
and tedious cancellings and substitutions which must 
have made the operation both laborious and liable to 
error. It is almost certain that the process is of Indian 
origin, and It Is probable that the figures which, in 
written examples, we find cancelled by a stroke drawn 
through them represent digits which were actually 
obliterated at an earlier period, when the calculation 
was performed with a stick on a layer of sand. 

A striking feature of early European books on 
arithmetic is the bewildering number of their so-called 
11 rules.’ 1 One reason for this is simple enough. 
Many of these books were intended to help business 
men—bankers, merchants, and so on—in such calcu¬ 
lations as their calling obliged them to do. Their 
interest in arithmetic was purely practical, anti all 
they wanted was a bundle of recipes for getting 
correct answers to questions of certain special types 
Even in our own day we occasionally see such terms 
as 11 agricultural book-keeping ” or "chemical arith¬ 
metic,” which show that a demand for this sort of 
thing is not yet extinct. But even in treatises of a 
more theoretical kind duplatio and mediatio, in other 
words doubling and halving, were reckoned as 
separate rules. This is a historical survival, a sort of 
fossil relic of prehistoric times. It appears that the 
ancient Egyptian* performed multiplication by a pro¬ 
cess practically equivalent to converting the multiplier 
into the binary scale; thus 

xx ij=sx8+*x4+r, 

where xxS and wire obtained by successive 

doubling. When an improved method of multipli¬ 
cation had been discovered, the Wilder process became 
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obsolete; but duplatio held its ground as a special rule, 
in recognition, so to speak, of its former importance. 

A considerable portion of this volume is naturally 
devoted to the theory of surds, and this cannot be 
separated from the Greek theory of geometrical 
Irrationals. After all that has been written on the 
subject, lacunae remain which will probably never be 
filled up, unless new documents are discovered. Some 
undoubted facts are very puzzling when taken in com¬ 
bination. For instance, Euclid says in so many words 
that incommensurable quantities are not related to 
each other as numbers, and it really does seem that 
to a Greek geometer of Euclid’s time the relation, as 
to length, of the diagonal of a square to one side was 
something different in kind from the relation of two 
commensurable distances At the same time the 
Greeks must have been practically acquainted with 
what we should call rational approximations to tji, 
and it is well known that the irrationalities considered 
in the tenth book of Euclid’s "Elements," when put 
into an algebraic form, correspond exactly to all the 
members of a particular group of surds, without 
omission or redundancy. Did the geometers, who pro¬ 
fessed to despise 11 logistic ’’ in public, privately make 
use of it to help them in their researches? 

Other subjects considered under the head of algebra 
are the development of the idea of number in general, 
the operations of algebra and their symbols, propor¬ 
tion, and equations. Under the last heading Diophan- 
tine analysis is included, and it may be noted as a fact 
not generally known that Dlophantine equations of 
the form 

I px'-qy B =r 

I were actually discussed in India at least as early aa 
I the time of Brahmagupta—that is to say, more than 
I a thousand years before Fermat proposed the Pellian 
equation to the English mathematicians. G B. M. 


OUR BOOK SHELF . 

La Lutte pout VExistence et Involution des SociMs* 
By J L. de Lanessan. Pp. 277 (Pans. F«lix 
Alcan. 1903.) Price 6 francs 
The title of this book is most misleading The reader 
naturally expects to find an account of the struggle 
for existence among primitive men and of the 
evolution which has resulted from the struggle. The 
first chapter has quotations from Buffon and Darwin 
which leave no doubt In one's ipind that this is 
the line wMch is to be followed. After this comes 
a description of primitive society or rather the social 
system which the author assumes to be primitive. 
The struggle for existence drops out, and is not 
mentioned. Society begins, he tells us, with a severely 
patriarchal tigimc. He seems not to have heard of 
an earlier polyandrous period Out of the family bond 
arose the sense of duty. Speaking of the tribe, he 
lays it down that the chieftain was regarded os the 
owner of all the land which the tribe possessed. 

After this glance at‘primitive society, wc plunge 
into French history Many great questions are dealt 
with, and most of them with remarkable shrewdness. 
Our author discusses the origin of feudalism. He next 
decides that Christianity had nothing to do with 
the abolition of slavery. He traces the growth of Lhe 
idea of liberty among the peasantry; it showed itself 
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In the jacquerie of the fifteenth century, which was 
the precursor of the revolution. He has much to say 
-about the power of the clergy, about the national 
.attitude of the Galilean Church followed by its eventual 
■submission to the Pope, 

With the revolution we begin to get a glimpse of 
what was in the author's mind when ne gave his book 
its title. Only for a short time do the plebeians 
-obtain liberty/ Power is soon grasped once more by 
the well-to-do classes. What the revolution gained for 
the working man was the right to work when and 
at what work he chose ft introduced, in fact, free 
competition among individuals. As an individual the 
workman was free, but associations of workmen 
had as yet no legal status. Indeed, in 1791 the 
national assembly forbade combinations, whether 
among workmen or employers, intended to influence 
wages or prices It is against this free competition 
■between individuals that M. dc La ness.in preaches. 
So far from bringing the best and strongest to the 
top, this Darwinian struggle for existence, as he 
terms it, causes nothing but misery. But has he any 
understanding of Darwinism? Darwin recognised 
not only a struggle between individuals, but a struggle 
■between groups ( If France is to hold her own against 
rivals, there must, no doubt, be mutual help among 
her citizens. There is nothing un-Darwinian in this. 
At the opening of the last part of the book, our 
author gives his views upon heredity, and it turns 
-out that he is so Lamarckian that the struggle for 
existence seems to find no place in his theory of 
evolution; it is only a pest to be put an end to. After 
this, he passes on to the subject of the amount of 
food required by a workman, theme to alcoholism, 
which he attributes mainly to want of proper food, 
thence to the injurious effect of many of the sub¬ 
stances employed in manufactures, thenbe to factory 
legislation With all the main evils from which the 
workman suffers, the Third Republic has made an 
honest attempt to grapple. Before 1870 the policy 
•of latsses fairc was in the ascendant There is 
much of interest in the book, and the style is clear, 
but "The Duties of the State 11 would have been a 
better title F W. H. 

Ore Deposits, A Discussion . Pp. 90 (New York: 

Engineering and Mining Journal , 1903 ) Price 55, 

net. 

-Grologists and miners will be grateful to Mr. T A 
Rickard, the editor of the Engineering and Mmtng 
Journal , for having reprinted the report of a discussion 
upon ore deposits which took place before the Geo¬ 
logical Society of Washington in the early part of the 
present year Many leading American geologists, 
whose names are identified with the study of mineral 
deposits, were present, and took part in the discussion, 
00 that the mining engineer now has before him, in 
the form of a small handy volume, a clear and authori¬ 
tative statement of the views of men well qualified to 
-express opinions upon a very difficult subject. 

Geologists are accustomed to frame hypotheses upon 
the origin of rocks, and naturally they are dissatisfied 
-with a classification of ore deposits dependent upon 
form, and favour genesis ns a basis of arrangement. 
In this spirit Mr. W. H Weed put forward his 
tentative classification "Of ore deposits, which occupies 
two and a half pages of the book. He wisely admits 
that ore deposits may have originated in very many 
ways, and says that his six classes " have been 
arranged to show gradation from the magmatic segre¬ 
gation of original Igneous rocks to the deposits directly 
or indirectly due to the emanations from igneous 1 rocks 
up to those due entirely to aqueous agendes." 

Mr, J. G, Spun- followed with another classification, 
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and Mr. C R. Van Hise with a third. 14 Who shall 
decide when doctors disagree? " Until geologists 
in harmony among themselves, the humble ftnrier will 
probably do well to wait, much as he would like to 
have a purely genetic classification^ and rest content 
in the meantime with his old subdivisions according 
to form Besides, the miner wonts something broader 
than a mere classification of ore deposits; he has to 
deal not only with ores, but also with the so-called 
" non-metallic" minerals, such as abrasives, borax, 
diamonds, gypsum, petroleum, phosphates, &c., and 
he consequently desires a scheme of arrangement 01 
a'l mineral deposits less narrow than will be found in 
a treatise upon " Erzlagerstattenlehrc." 


Storage Battery Engineering . By Lamar Lyndon, 
BE, ME Pp. viii + 382. (New York. McGraw 
Publishing Co . 1003 ) Price 3 dollars. 


Tins book aims chiefly at treating the engineering 
side of storage batteries, such as the design and in¬ 
stallation of a battery equipment, the precautions 
which have to be taken to maintain such an equip¬ 
ment in good working order, and the various accessory 
devices which have to be used therewith. The chemical 
side of the subject is treated very briefly; the first 
chapter, of less than a dozen pages, is all that is 
allotted to general theory In the remaining chapters 
of the first part the characteristics of lead cells are 
considered in detail; the leading types of cell are de¬ 
scribed. and there is the usual series of illustrations of 
different grids. Considering that the book makes no 
pretence of being a complete treatise on accumulators, 
we think that much of the matter here included might 
with advantage have been omitted, and the material 
sifted with more discrimination There are also 
several instances of carelessness; for example, the 
author speaks of forming Plantd plates in a solution 
of litharge in potassium , a mistake repeated three or 
four times in a couple of pages. The treatment 01 the 
electrical and mechanical sides is less open to objection, 
and many useful suggestions are given as the results 
of actual experience. 

The second part of the book is devoted to auxiliary 
apparatus, it is concerned with the use of accumu¬ 
lators in connection with distribution systems. The 
author describes at length the use of end cells or 
counter E M F cells for voltage regulation, and the 
most suitable types of switches, hand regulated and 
automatic, to employ with them The use of boosters 
I and methods of wiring are considered at considerable 
length On the whole the book should prove of value 
to the practical engineer, as it deals with an aspect 
of the storage battery which has not hitherto, so far 
as we are aware, received much systematic consider¬ 
ation M s - 


Cassell's Popular Science Edited by Alexander S. 

Galt Pp viii + 576. (London - Cassell and Co., 

Ltd , 1903 ) Price 12J 

This handsome volume is a worthy attempt to 
popularise the physical, chemical, biological, and geo¬ 
logical sciences. As the editor remarks, popular science 
has too often been synonymous with inexact science, 
and any attempt to show that scientific knowledge may 
be presented in an interesting manner, and be at the 
same time correct, is to be welcomed. The book is 
profusely illustrated and contains a well-selected series 
of brightly written essays on various subjects of pure 
and applied science. The volume may b® recom¬ 
mended as a suitable present to boys and girls, who 
will probably by Its means be led to study more deeply 
one of the many branches of science of which some 
of the methods and results are described. 
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LETTERS TO THE EDITOR. 

[The Editor dOss not hold himself responsible tor opinions 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

EDgfnaaring Equipment of the Manchester School of 
Technology. 

The report on engineering work at the British Association 
Meeting at Southport In your Issue of October 39 contains 
certain, criticisms with regard to the engineering equip¬ 
ment of the Manchester School of Technology. The re¬ 
sponsibility for the character of this equipment rests 
ultlmatdy upon me as the professional adviser of the 
Technical Instruction Committee, and 1 would therefore 
seek some space in your valued columns for making reply. 

The criticism takes two forms —(1) that the laboratory 
equipment Is unnecessarily complicated and beyond the 
capacity of the class of students the school is likely to 
obtain, and (a) that In any case, even if justifiable as to 
its nature, it was wrong to put in so much plant at once, 
but that part of it should have been held back until the 
growth op students showed a necessity for itj 
The reply to both Is, that it was in the hope of attract¬ 
ing that very class of student the critic Is so sure we are 
unlikely to secure that so extensive and elaborate a plant 
was installed 

The great defect of technical education as hitherto con¬ 
ducted In this country has been its restriction to the teach¬ 
ing of elementary engineering science and to a few stock 
laboratory operations, such as breaking specimens in a test¬ 
ing machine, taking indicator diagrams from steam and 
gas engines, and making the simpler hydraulic experiments 
Thu restriction was necessary, because the pupil, being a 
youth fresh from school, who had never seen the inside of 
an engineering workshop, and had to be taught everything 
from the commencement, could not be expected to advance 
very far In engineering knowledge When he afterwards 
went into practical work, the knowledge acquired at the 
technical school being of no immediate use to him, he was 
no better off than if he had gone straight from school lo 
the works, and his employer was not slow to notice this 
and draw the inference that the work of the technical school 
uas practically of no value to the engineering industry. 
This is why the large majority of employers take so little 
interest in 7l technical education 11 

In Manchester, on the other hand, we hove broken fresh 
ground, and are attempting to convince the engineering 
leaders that if they provide us with only one or two of the 
best young men out of each of their works, who have spent 
a few years in the workshop, and who know the elementary 
parts of geometry, algebra, trigonometry, and mechanics, 
wu can, with two years of study and experimental work, 
turn out a product superior in every useful respect to even 
the much vaunted Charlottenburg diploma, and of real apd 
immediate monetary value to the profession. 

We propose to prove this by showing those leaders the 
practical utility and industrial \alue of the results of our 
research work, and also by returning to them their young 
men, not mere beginners without self-confidence (though 
stuffed with formuls), but trustworthy observers, resourceful 
experimenters, and men of imagination, who are able to 
impart new ideas to those engaging them, and lo help 
them to work these ideas out in a practical way. 

Take, as an example, the experimental engine to which 
you refer as being a huge mistake. 

Take it for granted that a large percentage of the waste 
In steam engines Is due to the defective design of valves 
If we can show to some of these young designers of the 
future by experimental research upon this engine how these 
valves are defective, and In what direction to look for Im¬ 
provement, we are surely aiming at a higher measure of 
utility than could be attained by demonstrations with any 
number of varieties of the market article, however modern. 

In regard to the remarks made about the equipment be¬ 
coming obsolete, the scope and object of the plant has again 
been entirely misunderstood. The laboratories are not In¬ 
tended to serve as museums of modAn appliances which 
the student cornea to examine, copy, and store hn memory 
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with, but as a collection of machines typical of the verloua 
branches of mechanical engineering, specially fitted up for 
the purpose of studying the action of those working fluid* 
and those moving mechanical elements which are common 
to all forms of prime movers and energy absorbers, past, 
present, and to come 

With reference to the question of the size of the Individual 
parts of the equipment, one of the things for which, in my 
opinion, local engineers must ever feel grateful to the Man¬ 
chester Technical Instruction Committee is the courage 
they showed In putting down plant on a true engineering 
scale No practical experimental results worthy of attention) 
could otherwise have been obtained It could hardly be 
expected, for example, that an engineer, wishing to know 
the laws of the action of automatic drop valves for a design* 
of large high-speed pump, should rest content to be guided 
by experiments made with a donkey-pump, however 
elaborate they might be 

In concluding, may I give expression to my belief that 
the promise for the future of British engineering lies in 
practical experimental research, strenuously carried on 
eiLher in the workshop- or the college-laboratory by men. 
specially trained for the purpose, and that the sooner we 
get rid of the notion that teaching schoolboys some engineer¬ 
ing theory and the making of a few stock laboratory ex¬ 
periments constitutes the proper education for the engineer 
of to-day, the sooner we shall begin to recover from tho 
reproach of having fallen behind the foreigner 

John T Nicolson 


On two Constants and A, In the Kinetic Theory- 
of Oiki. 


Maxwell has introduced two constants A, and A f In the 
kinetic theory of gases (Scientific Papers, vol 11 . p 41), de¬ 
fined by the integrals 


A,=4s/a ./*-™** 
J nn*2f 


*J 2 9 


f 


sln a 2* 


sin a 2p 




where 


*- ^ - Jcoi a* X (un f), 

K being the complete elliptic Integral of the first kind with 
modulus sin p These constants enter into the discussion of 
various properties of gases, on the assumption that the 
gas molecules repel each othei according to the inverse fifth 
power of the distance The values of these Integrals, as¬ 
tound by mechanical quadrature, are 

A,® 2 6595 A a *4 3f»a 

Constructing a graph of sin'a/sln’ty, I chanced to notice 
that the convexity is turned towards the axis of 9, so that 
the quadrature used by Maxwell must make A. a little too 
large. With the second integral, the number 9I points near 
the maximum of sin a 20/nn"2 0 is Insufficient, so that the 
value of Ap syiU turn out to he too small 

Of the different methodd of evaluating these two integrals, 
that of Gauss (*■ Methodua nova integralium valores per 
approximationem inveniendl,” Werke ill pp. 163-196) 
evidently leads to more accurate results than taking a 
number of equidistant points. This method of quadrature 
can be applied In two ways, The Integrands sln'ff/sln’s^ 
and sin'aff/sln'af can bo expanded either In power seriea- 

of p or of g=c~ w *, where K and K' are complete elliptic 
integrals of the first kind. Sinfe 

rff=a/^/j"(i-44 + 6q , -8q r +i34*-wg , + . . .Jdg, 

we can effect the approximate Integration by finding either 
the values of- p or of >Jq between the limits of integration,, 
proportional to the roots of zonal harmonies of ntn order 
Pi(ji), and'proceeding according to the method indicated by- 
Gauss. 

These tedious calculations were undertaken by Messrs. 
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K Alchl and T. Tanukadate, post-graduate students In 
physics, with the following results:— 


Considered as Power Series of p : 

For n =6 A^2 6512 ^=13704 (Tanolndate) 
For n = 7 1 A, = 2 6513 A a = rj^oi (Aichi) 


Considered a\ Power Series of tjq, 

Foti»= 4. A! =2 6509 A a =i 3750 (A. andT.) 

For n — T' A^afisn A t ^i 3704 (A. andT) 

It thus appears that the number of points for 0 = 4 is in¬ 
sufficient, but for n=6 or 7 the approximation becomes 
very close, so that the values of these two integrals are 


A, = a 6512 


A, = 13704 


Maxwell’s value of A L is about i/joo too large, and that 
01 A( is about 1/600 too small Such small differences will 
not materially affect the theoretical results in which these 
two integrals enter, but It will be worth while to notice 
that the actual values are slightly different from those 
usually given in works on the kinetic theory of gases. 

If. Nagaoka. 

Physical Laboratory, Imperial University, Tokyo, 

October 8 ' 7 


Leonid Meteor Shower, 1903 

Tub return of the Leonids was clearly observed here on 
the night of November 15 The night of November 14 was 
also clear, though at times a dark belt of cloud, which con¬ 
cealed the lower part of Orion, extended itself along the 
eastern horizon to the foot of Leo, and occasionally also 
small patches of cloud dimmed 01 caused a momentary dis¬ 
appearance of stars in or around Gemini These slight 
Impediments to observation continued also on the next night 
until between two and three o’clock on the following morn¬ 
ing It had been intended to commence observations here 
as early as the night of November 11, as the writer had 
anticipated that the Leonids would put in an early appear¬ 
ance in the present year, cloudy skies, however, prevented 
Che. possibility of knowing if these anticipations were 
realised During a watch from loh 20m. to 12I1 30m on 
November 14 (local time) eleven meteors were observed, 
almost half of which were I^onids as bright as stars of the 
first or second magnitude The radiation from Leo was re¬ 
garded as surprisingly good, considering the hazy or clouded 
appearance of the horizon, which rendered that constellation 
invisible until after midnight In a forecast made by the 
writer Tor the present year he found that, so far as tho 
Leonid epoch of November 14*16 was concerned, the maxi¬ 
mum would fall between the hours 13 and 14 on November 
15; but it was considered that the display on the latter 
night would be weak, owing partly to the reported in¬ 
significance of the Leonid shower on the night of November 
* 5 - * 9 M . ^e preparations for the due observation of which 
were generally frustrated by unfavourable atmospheric con¬ 
ditions, When, therefore, the radiation from Leo was 
found to be so pronounced during the early hours of the 
night of November 14, the writer found that he had entirely 
underestimated the probable strength of the shower for 
19 J 3 - The watch, however, was not prolonged beyond 
iah. 30m, on the night of November 14, as there was no 
possibility of a star shower taking place on this night, 
though, no doubt, there were manifest signs that the 
Leonids might be unusually numerous. The first watch on 
the following night lasted from 9 h. 15m. to ioh., during 
which time Tour meteors were seen, one of them being a 
Leonid as bright as a first magnitude star. Its appearance 
was revealed by the rich streak it left in its wake as it slowly 
rose from the Invisible radiant The watch was resumed 
at eleven o dock, and whatever misgivings might have been 

1 !°t r a Jj M s donl, !ff *e lookout on the previous night were 
quickly dissipated by the appearance of as many Leonids 
inffle first quarter Of an hour's observations‘’aa had been 
•een during a period about five times as long on the pre¬ 
ceding evening Between nh and nh. 30m. the meteoric 
rate was twenty-two per hour for one observer facing due 
east, but by midnight it had fallen to sixteen per hour, 
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though sporadic meteors were Included in the count 
Between lah. and 13b. drifting patches of cloud probably 
prevented several meteors from neing observed, and the rate 
did not rise above thirty per hour, but at ijh., when 1 the 
sky had become quite dear, Leonids were appearing at the 
rate of one per minute. During the next half hour forty- 
one shooting stars were counted, and this high rate was 
more than maintained for the next two hours; Indeed, it 
was estimated at one time that the meteoric rate was eablly 
aoo per hour for one observer. The brilliancy of the dis¬ 
play was as remarkable as its numerical strength. When 
the shower was at its maximum, few of the shooting stars 
seen were less bright than the second or third stellar 
magnitude; Indeed, most of them, If observed apart, would 
have merited individual description, and almost every third 
►0* fourth meteor might be called a bolide To an observer 
looking eastwards the radiation from Leo was very marked, 
but a few instances were characterised by a centripetal 
rather than the usual centrifugal motion as regards the 
well-known radiant The most noted of these exceptional 
cases occurred between one and two o'clock, when a bolide 
of surpassing splendour passed slowly downwards, leaving 
a rich trail across the stars • and f Leon Is. When dose 
to the " Sickle "It exploded with a vividly white flash that 
imparted to it an almost startling brilliancy, and an instant 
afterwards a meteor as bright as Sirius made Its appearance 
about twenty degrees further on, shooting down towards 
the horizon In a path that seemed to be a production of that 
of its more brilliant predecessor Another meteor brighter 
than Jupiter shortly afterwards moved slowly downwards 
from within the 11 Sickle, 11 passing between y and 9 Leonis 
one-third nearer the latter than the former star, and pur¬ 
suing a course parallel to the line joining r, and Rcgulus. 
This west-to-east motion of the most brilliant members of 
u meteor display (for it has been noticed on other occasions 
by the writer) appears very significant Several shooting 
stars shot from • Leonis to Cams Mlnorls, or slightly 
below the latter star. There seemed to be a second centre 
of emanation much lower down In the " Sickle " than that 
indicated by the foregoing meteors, and there was certainly 
another radiant altogether far away from Leo, and situ¬ 
ated probably in or near Perseus Several bolides passed 
out of sight overhead, arresting the attention only by their 
exploding flashes that momentarily illuminated the whole 
heavens The pear-shaped appearance of meteors in the 
morning hours was very remarkable. These left rich trains 
which, like the meteors themselves, appeared of a yellowish 
tinge In the light of the waning moon or In the Increasing 
twilight. Other members of the star shower dissolved in 
bright streaks, or made their appearance as vivid flashes 
of light, in the latter case generally at a great distance 
horn Leo, bursting forth at one moment near the Great 
Bear, and in the next in the neighbourhood of Sirius. The 
largest number of meteors visible at one time was four. 
At six o'clock the activity of the shower, though consider¬ 
ably diminished, was still, even In the morning twilight, 
very noticeable. 

The somewhat prolonged duration of the meteor shower 
affords some measure of its Intensity, and it is probable that 
it has been widely observed, notwithstanding the fact that 
the notion of the supposed connection of the Leonids with 
the comet of 1866 precluded the possibility of such a striking 
meteoric occurrence in 1903, for the present Is unquestlon- 
ably the brightest Leonid display that has been subjected to 
European, and very prbbably also American, observation 
since the brilliant star showers of 1866-8 It Is noteworthy 
that the present shower resembles very much in intensity 
and also In other particulars a bright display In 1865, In 
which year It was estimated that one thousand Leonids 
might have been counted by observers in England on 
November 13. A lapse of thirty-eight years separates the 
two events, and this Interval suggests the nineteen year- 
period which has already been noticed (NaTuri, April 33) 
In the case of all the April meteor-displays of the past 
century, and has also been shown (English Mechanic, 
April 3) 10 connect several important Leonid star-showers ex¬ 
tending over the same time. If this bo so, It is possible 
that the years 1904 and 1905 may be marked by even richer 
meteoric occurrences than that which has taken place on 
the present occasion. John R. Hinrv. 

Dublin, November 18. 


November 26, 1903] 


NATURE 


81 


Volcanic Dui, lha “Maw RJahep’a Ring,” and 
Atmospheric Absorption. 

Dr. Rotch (vol Ixvlli. p 6aj) may, from experience, 
know whether this phenomenon is more prominent in the 
United States than In Europe, and tatter than can be ascer¬ 
tained by simply collating' reports of the sky appearances 
jlb seen by different observers in the two continents, but he 
is mistaken In supposing that the phenomena in question 
have not been mentioned in European Journals, as he will 
And a full description of the 11 New Bishop's Ring " In your 
pages (the Issue of December 35 last, p. 174), particularly 
as observed at Sunderland. 

As stated there, there was at first a striking difference 
from the Krakatoa "Bishop's King" in dimensions, but 
while very variable in size, it was afterwards in general 
reduced to more nearly the size of the Krakatoa circle. 

SIncQ the Krakatoa phenomena this circle has rarely 
been wholly absent about sunrise and sunset, though for 
some years was faint, so Tar bh my experience goes, until 
July, 1902. Whether it existed at all before the autumn of 
1881 I cannot say, as one's attention was not directed lo it 1 
until It became conspicuous. On its recrudescence last year 
it did not become visible at other times than sunrise or sun¬ 
set, so far as I noticed, until August l, and It was not until 
some months later that it became conspicuous In the full 
alay-time I cun reply to the inquiry of M. Forel In your 
issue of August 27, p. 396, that the circle is now plainly 
visible, not intermittently, but always, and not only about 
-sunrise and sunset, but in the day-time, and not only at 
blgh altitudes, but at the sea-level also But my experience 
•m far agrees with M. Forel’s that I found in a visit to 
Switzerland fast July and August that the higher one 
.ascended the more conspicuous the Circle became—up to a 
certain point nt least, I did not ascend higher than 8100 
feet 

In answer to Prof Langley (p. 5) I may say that 1 have 
■not noticed a single night this year or last winter when 
the atmosphere appeared to be normally dear, stars at a 
low altitude having ne\er been clearly seen here I had 
also an Impression as to the want of clearness during my 
visit to Switzerland, but 1 have not yet made calculations 
on the observations I made for absorption. During the day¬ 
time this want of clearness has not been at all observable, 
the sky outside of 11 Bishop's Ring " having been very 
frequently of a beautiful blue I note that Prof. Langley 
makes the abnormal absorption increase towards the violet 
-end of the spectrum This seems at first sight rather con¬ 
trary to the circumstance that I have occasionally noticed 
.an unusual paleness of the sun when a few degrees off the 
tionzon, indeed, it has sometimes appeared of a slightly 

f 'reemsh yellow, but possibly the relative clearness shown 
y Prof Langley's table at p 060 may have some connection 
with this. 

I am surprised that Prof Langley does not attribute this 
condition of the atmosphere to the volcanic dust ThU 
would seem to me much the most probable explanation 

T W. Backhouse. 

West Hendon House, Sunderland, November 23 


Action of Radium on Bacteria. 

Continuing the experiments of one of us on the action 
of radium bromide on plants, we have experimented on 
various bacteria We find that. In the case of Bacillus 
fyocyaneus, B. typhosus , B. prodigtmus, and B anthraets 
in agar culture medium the 0 radiations from radium 
bromide exercise a marked Inhibitory action on growth. 
Expoaura for four days at a distance of 4 5 mm. to 5 mgr. 
of nullum bromide does not appear sufficient to kill the 
bacteria, but is adequate to arrest their growth and to 
maintain a patch on an agar plate, inoculated with any 
of these organisms, sterile A broth tube, however, 
Inoculated from this patch has in most cases developed the 
organisms, showing that while the growth la Inhibited In 
the pitch all the organisms there are not killed. 

Hsnry H. Dixon. 

J. T. Wigwam. 

Trinity Collage, Dublin, November 19 
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MEDICAL SCIENCE AND THE ANTI- 
VIVISECTIONISTS 

HE vindication of law and common sense exhibited 
by the substantial damages awarded to Dr. 
Bayliss after a trial occupying the Lord Chief Justice 
and a special jury for four days must afford the greatest 
satisfaction to everyone who is aware of the long 
course of systematic persecution which has pursued all 
those who devote themselves lo the scientific side of 
medicine, and culminated m an attack by Mr 
Colendgc on Dr. Bayliss and Prof. Starling, and on 
University College where they work 
There are many points of interest in this particular 
battle between a heavily subsidised society and its 
victim, to M)me few of which we may briefly refer 

_but of greater interest in reality are those aspects 

of this case which illustrate the immemorial conflict 
between knowledge and ignorance 
It is amazing that in the twentieth century, when it is. 
at length recognised, even in this country, still lagging 
far behind its Continental rivals, that throughout the 
whole field of education practical instruction is of para¬ 
mount importance, we should see one scientific witness 
after another pressed to explain why it should be 
necessary for a proper comprehensiort of the functions 
of living bodies to see the parts of those bodies in 
motion. The most intricate machine in the world is 
simplicity itself compared lo any living body, but 
who could be trusted to repair a watch, a motor car, 
or a marine engine who had never seen their 
mechanism in action Who would trust his life to a 
pilot who had never been to sea, to a physician who had 
never studied by the bedside, or to a surgeon who had 
never witnessed an operation ? Would anyone try to 
teach a child the scent of a violet out of a book? Yet 
in this case, so happily and justly decided against Mr 
Coleridge and his Society, an eminent counsel has 
asked again and again why students need concern 
themselves with any more practical physiology (the 
foundation of all the knowledge they can acquire) than 
they can learn from the pages of a book, while to sup¬ 
port such a pica pseudo-scientific witnesses living and 
dead were quoted as deliberately asserting that prac¬ 
tical instruction is wholly superfluous 
No single error has done more to hinder the progress 
of medicine in the past than, the common attempt to 
deduce function from structure without direct experw 
mental verification Yet in the face of the clearest 
lessons this fallacious method is continually urged upon 
us as if its utility was self-evident; of this illustrations 
could be cited almost without limit. 'The^error of 
Erasistratus that the arteries did not contain blood, 
apparently supported by anatomical observation, 
blocked the road to knowledge for 500 years, nnd was 
only dispelled at last by Galen's simple experiment of 
tying an artery in two plactp In a living animal and 
opening the vessel betweejA the ligatures A late 
obstetric surgeon, whose misdhtevous prejudices were 
received with such faith and quoted with such 
reverence by the anti-vivisectlonists, so little under¬ 
stood the - information and arguments of the early 
anatomists that he imagined they had never seen blood 
flow from an artery, and would have been convinced 
of their error if they had done so. Another of his 
11 professional convictions " Has that the circulation of 
the blood could easily have been discovered by anyone 
with a syringe and a dead body, though he must nave 
known that the syringe and the dead body had been 
in the hands of anatomists from the time of the 
Pharaohs at least, and that Malpighi, who discovered 

a e capillary circulation by direct observation of the 
ring frog, had previously been entirely misled by 
attempts to Inject the blood vessels in dead animals 
Harvey discovered the circulation of the blood by con- 
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tinual observation of the motions of the heart and 
blood vessels in living animals, and this epoch-making 
discovery is always wrongly attributed by anti-vivi- 
sectionlsts to the observation of the valves of the veins, 
though it must be clear that in that case they would 
have suggested to Fabncius, their observer, the real 
meaning of their presence and structure. 

Sir Charles Bell, who has been quoted with wean- 
some reiteration to disparage experiments on living 
animals, and to exaggerate the exclusive importance 
of anatomical investigation, not only contradicted 
himself, but earned his scientific reputation by those 
experiments on living animals which he later con¬ 
demned, and when he adhered strictly to 11 the just 
views taken from the study of anatomy M he fell into 
the greatest error which ever misled an eminent man 
Two hundred years after Harvey had settled the ques¬ 
tion of the circulation of the blood for ever, Sir C. Bell, 
confusing himself with a syringe and a dead body, and 
unable to allow for the difference between it and a 
living one, came to the conclusion that the heart had 
little to do with the circulation of the blood, and adopted 
Galen's error that the principal force was the attraction 
of the vessels for the blood, and maintained that the 
law of gravity was abolished in living animals, but 
that Providence re-introduccd it temporarily (I) for Lhe 
arrest of haemorrhage whenever an animal sustained a 
trifling wound 

Consistent in whole-hearted devotion to their own 
views, the anti-viviscctionists have misrepresented the 
lessons of the past and opposed every step of progress 
In medical knowledge in our own time. They profess 
to believe that every stage of progress in medicine has 
been effected, and always must be, by clinical work 
alone Yet it is perfectly obvious that from classical 
times clinical investigation at Alexandria and Cordova 
and many other places enjoyed as great opportunities 
as could be desired, yet, until the opening of the re¬ 
naissance of experimental method with Harvey about 
Moo years later, medical knowledge had scarcely 
moved, for it is impossible to say that the physicians 
who mobbed Charles the Second to death, and who 
presumably represented lhe best talent of that time in 
England, and Dr. Guy Patin, Dean of the Faculty of 
Medicine in Paris, an eminent physician of about the 
same period, who maintained that all medical know¬ 
ledge was summed up in senna and Lhe lancet, had 
more real knowledge of physiology and the meaning 
of symptoms than Galen. And in modern times, when 
more progress in the knowledge of the causes and 
nature of disease has been acquired in a few years than 
in as many centuries formerly, every step of progress 
which has been obtained by physical science has been 
opposed by the anti-vivisectiqnuts. Antiseptic surgery, 
which has brought more immediate relief from pain 
and death than any single discovery in the history of 
the human race, the whole science of bacteriology, with 
the light' which has been thrown on tuberculosis, 
chbtera, diphtheria, yellow fever and malaria, and the 
mysteries of infection an^jimmunity, improvements ia 
the operations of surgery, and the great names of 
Pasteur, Koch, and Gster, each ana all have been 
assailed by the anti-vivlaectionists with every species 
of abuse and disparagement 

Indeed, the dentals or at best the grudging ad¬ 
mission of the advances made in recent years In 
medicine and surgery would suggest that to the anti- 
ylvlsectionist they are actually unwelcome, as justify¬ 
ing the very researches which they attack. 

It Is a commonplace with Mr. Coleridge and his 
friends that they are actuated by the highest of all 
motives—love and humanity. The commonplace has 
been so reiterated that among the public It Is taken 
as a matter of course, and even the Lord Chief Justice 
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would appear to have regarded science and humanity 
as necessarily to be found in opposing camps. Let us- 
see how far this claim of theirs will bear investigation. 

If Mr. Coleridge and his friends were, Indeed, the 
lovers of men and animals they declare themselves lb 
be, no body of individuals in the kingdom would be 
less ready to receive or believe in stories of cruelties In' 
others which would be incomprehensible and impossible 
in themselves They would put them to the strictest 
tests, only accept them on the clearest proof, and re¬ 
joice unfeigncdly were such proof not forthcoming. 

But what really happened 7 A scientific man is 
accused of barbarities which would sicken a savage. 
The eye-witnesses repeatedly observe in silence tortures 
which a word would have ended, nay, they even with¬ 
hold that word because it would have ended them, and 
yet Mr. Coleridge actually accepts this tale. He 
adopts it, he declares he has used every possible means 
to verify its truth, and he gives out this slander to 
the world, though he might easily have learned that 
these sufferings were inventions, and that the tortures 
of the defenceless creatures in whom he professed so 
deep an interest had never occurred at all. Is this 
humanity? Is this love, the love that thinketh no 
evil, or is it the wounded amour propfe of one who 
has been worsted many times, whose statements have 
been refuted over and over again ? 

It is difficult to understand the secret of the para¬ 
doxes wc are called upon to reconcile—philanthropists 
ascribing the basest actions to their fellow men, 
humanitarians diverting funds from hospitals, 
moralists supporting calumny by falsehood. The high 
motives which are claimed should exist, but until those 
claims rest upon some better foundation than assever¬ 
ations contradicted by facts, we shall continue (and wc 
should advise all others who are seriously considering 
this question to continue) to discount them altogether 


NYASALAND . 1 

M R DUFF has written a very charming and 
illuminative book on Nyasaland, otherwise 
known as the British Central Africa Protectorate, 
where, since the beginning of 1898, he has resided as 
nn official. His acquaintance with the little protec¬ 
torate of 43,000 square miles was mainly limited to 
the Shire Province and the west coast of Lake Nyasa, 
but Mr. Duff 19 made of the same stuff as the late 
Prof. Henry Drummond—he is able to take In many 
salient points at a glance and to see things which do 
not strike the ordinary traveller or resident. (What¬ 
ever may be thought of Henry Drummond's later 
writings by scientificmen, no scientific man acquainted 
with Africa can fail to regard his little work on 
Central Africa ns one of the most remarkable contribu¬ 
tions to the literature of the Dark Continent which has 
ever been published.) 

Mr. Duff's work is illustrated by a few well chosen 
photographs and several of his own drawings, most 
of which are excellent, but one or two, perhaps, too 
sketchy and vague to consort with the general accuracy 
of the book There are useful appendices, a sketch- 
map of the protectorate, and a good Index. 

The portions of the book which will most appeal to 
the readers of Nature are those dealing with the flora, 
fauna, and human inhabitants, ana these subjects 
occupy more than half of the book. 

11 If it be spring," writes the author, " the display 
of flowers will attract the attention of the most in¬ 
different, blooms of every shape and hue being then 
abundant, from the great clusters of petals adorning 
certain papilionaceous trees dawn to the less con¬ 
spicuous but equally beautiful ground flowers and 

1 11 NyauUnd under lhe Foreign Office.” B|H L. Duff (B C.A, Adorn.) 
Pp ev f 411 (London: George Bell end Suni, 190J ) Price 111. net. 
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creepers. Except, indeed* in the matter of tree-orchids, 
which are not very well represented, the flowers of 
Nyasaland are scarcely surpassed either in respect of 
variety or brilliancy by those of any other part of the 
world It is true that, except here and there in the 
hills, they do not often grow so close together as to 
present unbroken masses of colour; and therefore the 
estimate which any particular person may form of 
them, as a whole, depends to some extent on his powers 
of observation. Still, short of always travelling in a ] 
machilla and always falling asleep in it, there is no 
possibility of overlooking them entirely. Ground- 
orchids nourish almost everywhere Among lilies wc 
have the Crmurn, with its long, heavy, pure white 
blossoms, and a most effective little tiger-lily of bright 
gold and deep cardinal red, also a tree-lily (Vello/ia), 
so wonderfully bcautiTu! that, as Sir Harry Johnston 
says, ‘even the botanists of Kew were touihed, and 


apparently still exist in parts of the Shire Province. 
It nas been generally supposed that this antelope con¬ 
fined its range within this protectorate to the regions 
west and north-east of Lake Nyasa, and did not inter¬ 
mingle, so to speak, with the area of its near ally, the 
sable antelope. Mr, Duff, however, shows that the 
roan antelope has been shot in the Shire High¬ 
lands. He alludes several times to rumour* of the 
striped hysna existing within the limits of the pro 
tectoratc Wc are, as a matter of fact, very ignorant 
et as to the exact number of species or varieties of the 
yaena genus existing in Africa, and the limits of the 
range of each species or variety The actual range 
0/ the true striped hyaena is, of course, northern as 
compared to the existing southern range of the spotted 
hyaena The striped hyaena is the only species of this 
group which at the present day is found beyond the 
geographical limits of Africa, its range extending 



Fiti 1 —Winkonde of North Nyuo From 1 Nyauland," by H L Duff 


called it splendens . 1 Then mauve irises spring up in 
countless thousands during the rains, and pink and 
crimson gladioli, and pale yellow marguerites, 
hibiscuses too, anemones, gentians, flowering beans-.-, 
hundreds of plants, too, whose names are unknown to 
me, and many others perhaps which have escaped 
classification at the hands of the verv few scientific 
botanists who have exploited the flora of the country." 

The author is incorrect mr some of his guesses as to 
the names of plants and trees On pp. m and ua 
the 11 euphorblaceous 11 plant or tree to which he refers 
fs none other than a common form of Dracana or 
tree-lily, used throughout many parts of tropical Africa 
for hedges or enclosures. 

The author has many interesting notes and original 
observations on the fauna. He shows that, contrary 
to the belief of such authorities as Sir Alfred Sharpe 
and Sir Harry Johnston, the roan antelope does 
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through Syria, part£ of Asia Minor and Arabia 
(? southern Persia) into Baluchistan and India How 
far it penetrates into equatorial Africa is not accurately 
determined at thd present time by indisputable 
evidence. It certainly re&fihee the Gambia River in 
West Africa It is found in Abyssinia and some of 
the Nile countries, and’ln Somaliland. It has been 
reported to exist on the slopes of Kilimanjaro, and as 
far south as Unyamwczi, and also to be found in the 
eastern part of the Uganda Protectorate; but inas¬ 
much as that curious creatnrc the aard wolf (Proteles) 
very closely (in the eyes of the natives) resembles a 
dwarfed form of striped hysna, and as the aard wolf 
is found at intervals throughout the whole eastern half 
of Africa from Cape Colony to Abyssinia, it is possible 
that $ome of the stories of 9tripea hysnas existing in 
British Central Africa, German and British Epst 
Africa may refer only to the aard wolf. The brown 
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hyaena, a distinct form, but one nearly related to the 
striped, also ranges, as a very scarce animal, from 
Natal in the south to equatorial East Africa in the 
north, and may possibly be found here and there 
within the limits of the British Central Africa Protec¬ 
torate. The black and white monkey to which the 
author refers is obviously the Colobus, and not the 
Mangnbc), which ape is nowhere found within the 
limits of British Central Africa, but is a form confined 
to the West African fauna, though it reaches as far 
as the western limits of the Uganda Protectorate. 

The author gives a charming and accurate descrip¬ 
tion of one of the Galago lemurs which are so common 
in this part of Africa The writer of this review is 
convinced that the intelligence—the almost Simian 
intelligence—of most of the lemurs has been greatly 
underrated, as also their human characteristics, such 
as their ability (specially marked in the Galagos) of 
running on the hind feet and using the hands to box 
with A Galago surprised and at bay puts his large 
fists n I most into the positions of a human boxer Of 
this interesting animal the author writes--- 

11 This lemur is a charming little thing to look nt, 
with its soft bluish-grey fur, and large, solemn, per¬ 
fectly circular eyes It also makes a most engaging 
pet I knew one which used to live half wild in the 
roof of a verandah at Zomba, coming and going with¬ 
out let or hindrance. In disposition he was on the 
whole very sociable, but inclined at the same time to 
be somewhat overburdened with a sense of his own 
dignity. At any rate, it was very easy to offend him, 
and when this happened he would retire to his coign 
of vantage in the roof, which nothing would then in¬ 
duce him to quit At other times he would come out 
readily when called by his native name of 11 Changa. ” 
Five-o'clock tea was his favourite meal, and he rarely 
missed It, being accustomed about that time to refresh 
himself with a saucer of milk, which he drank with 
elaborate daintiness. His curiosity was infinite, and 
sometimes overcame his natural good breeding, but 
lapses of this kind often brought their punishment, 
as once, when he thrust his head unbidden into a 
small coffee cup and could not withdraw it. The sight 
of him thus unexpectedly bonneted I remember to this 
day Though a certain sedateness marked his normal 
bearing, he possessed a truly wonderful reserve fund 
of activity, and could climb anything and jump any¬ 
where when the humour took him. Moreover, he had 
a knack of alighting after the most prodigious leap 
almost as gently as a bird 1 have known him to 
drop suddenly from a high curtain pple on to the edge 
of a tea tray without upsetting a single cup; but then 
of course he was a very small animal—smaller in fact 
than hr looked, owing to his thick, fluffy coat " 

There tire interesting notes on pp 85, 86, on the 
fish of Lake Nyasa, in which justice is done to the 
wonderful colours of the " blue perch M 

On p 124 an excellent description is given of the 
weird noi!»eS' In the African bush at night time. The 
author also is wise enough to illustrate the monotony 
ana stillness of the African landscape in day time and 
under normal conditions. He discourses on the 
singular beauties of the flora and the marvellous 
interest in the fauna, but brings home to his readers 
that every aspect in all seasons and under all con¬ 
ditions of Centra] Africa is not wonderful or beautiful 
or terrifying. Rather, perhaps, have many of these 
beauties and wonders to be sought for; they are not 
immediately patent to the eye of the untrained 
observer. 

He still considers that as a game country Nyasa- 
luid may almost vie with any other part or tropical 
Africa where game is varied and abundant, and attri¬ 
butes the fact that no species in the splendid fauna 
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is yet on the verge of extinction to the Game Laws, 
which have been in existence now for something like 
eight years, and which the Foreign Office has steadily 
enforced. 

His chapters on the native races are admirable. He 
has evidently made himself well acquainted with the 
Chinyanja tongue, and through the medium of this 
widespread language has been able to get into touch 
with the natives of the Protectorate, thus collecting 
much new and valuable information regarding the 
manners, customs, traditions, beliefs, &c To their 
amiable qualities he is fully alive, as also to their 
weaknesses and simple vices. 

The remarks of the author regarding the labour 
question are well worthy of attention, but are not 
suited for discussion in the pages of this Journal The 
same remark applies to his excellent chapter on the 
work of the missionaries, which is criticnl but 
appreciative 


THE CANADIAN ROCKY MOUNTAINS . l 


'T'HIS attractive volume is more than a record of 
mountain climbing. It gives the reader a very 
good idea of a considerable area of the Great Lone 
Land, its fine scenery and physical characteristics, 
introducing him to not a few 11 untrodden peaks and 
unfrequented valleys 11 Between the eastern base of 
the Canadian Rocky Mountains and the Pacific shore 
the earth’s crust has been crumpled into a zone of 
parallel folds more than 500 miles in breadth, which 
have been deeply sculptured by meteoric agencies 
South of the American border these mountains are 
distinguishable into the Rockies proper and the Sierra 
Nevada, parted one from another by the broad plateau 
of Utah, the latter chain being flanked on the west by 
the Coast Range. In Canada the three are practically 
fused together, the peaks running in successive ranges, 
almost like waves of the sea Messrs Stutfield and 
Collie selected as their field of work the region on 
both sides and immediately west of the continental 
watershed to the north of Hector Pass—that traversed 
by the Canadian Pacific Railway This region, so far 
as they saw, consists entirely of sedimentary rocks— 
limestone, sometimes dolomitic, with shales or slates 
It is, as mountaineers will see from the illustration 
which we reproduce, not unlike the Western Oberland, 
between the Blumlis Alp and the Diablerrts, greatly 
enlarged laterally but not vertically, the higher peaks 
ranging commonly from about 10,500 to rather under 
12,000 feet. The mountains, m fact, were less lofty 
than the authors had anticipated. One of their few 
predecessors had, indeed, reported the existence, some 
dozen leagues north of the railway, of two Alpine 
giants, Mount Brown and Mount Hooker, rising on 
either side of a pass, the one to an elevation of 16,000 
feet, the other only 300 feet lower, and asserted that 
he had scaled the former. As, however, this indicated 
an ascent of about 9000 feet in little more than half 
an early summer's day, experts were sceptical; the 
more so when Prof. Coleman, of Toronto, ten years 
ago found a mountain only just more than 9000 feet 
high where Mount Brown should be. These giants, 
in the course of the explorers’ four journeys, were 
proved to be as great impostors as the Mont Iseran 
and Aiguille de la Vanoise of the Grnian Alps some 
half-century ago 

Travel in the Canadian Rockies is anything but 
easy work Wood and water are the only necessaries 
which the country can be trusted to supply Indians 
are few, and game is generally scarce, so that a loss 
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of supplies might occasionally mean something very 
like starvation. Where there are any roads, these are 
but trails, often more than half overgrown, so that pro¬ 
gress Is apt to be glow and laborious, difficult swamps 
and swollen rivers have to be crossed, while mordant 
Insects, mosquitoes and flies, are at times almost 
intolerable. So notwithstanding the charms of the 
scenery—bold peaks, fine glaciers, forest-clad slopes, 
and almost numberless lakelets of rare beauty—travel 
the Canadian Rockies Is not to be recommended to 
the habituds of Interlaken or Luchon. Until the 
Switzerland of Canada is developed—as before long it 
certainly will be—it can only be explored by hardy and 
vigorous travellers. 

Game, as we have said, is scarce, but the bighorn 
Ovis Canadensis ) and the Rocky Mountain goat 
Haploceros montanus ) occur perhaps about as often 
" chamois in the Swiss Alps, and bears—black, brown { 
and grizzly—arc occasionally seen Geese, ducks, and 
three kinds of grouse sometimes vary the menu t but j 
evidently the district will hardly be tempting to sports- ! 
men who desire 11 big bags,” Neither do the rocks 
appear attractive to the paleontologist. The speci¬ 
mens brought back by Dr. Collie were rarely fossil- 


photographs, which enable us to realise the beautiful 
scenery of this unfrequented land, and its topography 
is made clear by a map constructed from the authors' 
surveys That is such as we might have expected—long 
troughs parallel with the general trend of the strata 
being connected by shorter transverse glens, as can be 
seen, on a smaller scale, in some parts of the Alps. 
In consequence of this, the Canadian Pacific Railway, 

; us is well known, descends, west of the watershed, into 
a valley belonging to the Columbia system, then, 
after crossing a spur, strikes the same river flowing 
in an opposite direction, and after another mount 
descends to follow the Fraser River to the coast. Well 
illustrated and written in an attractive style, the book 
records a series of journeys, not always without risk, 
and throws much light on the geography of a region 
many parts of which have hitherto been very imper¬ 
fectly known. T. G BoNnry 

SCIENCE AND THE ARMY. 

ANY of our readers may hnvr seen a brief pre¬ 
liminary official notice of the proposals of the 
War Office for the reform of military education. These 
proposals are so astonishing, in 




he 1 —Mount Forbes from th« East From 11 Climbs and Exploration In the Cinadlau Rockice," 
by H E M Stutfield and Prof J Naum Collie. 


view of the facts of the case, that 
we take nn early opportunity of 
directing attention to them 

There is to be, first, a qualifying 
test It is intended that this shall 
take the form of a 41 leaving certifi¬ 
cate,” but in view of the probable 
difficulty of organising a suitable 
leaving examination for a long 
while, there seems reason to fear 
that, at first, this qualifying part 
may take the form of a special ex¬ 
amination, which all must pass, but 
which will not otherwise afTcct the 
final result This qualifying part 
is to consist of —(1) English, (2) 
history and geography, (3) mathe¬ 
matics, (4) French or German, U) 
either (a) Latin or Greek, or (0) 
science 

Then there is to be a competitive 
examination, in which (1) English, 
(2) French or German, and (3) 
mathematics 1. will be compulsory 
for Woolwich candidates; and 
English and either French or 
tier man for Sandhurst candidates 
In this examination Woolwich 


iferous, even when examined under the microscope. 
Mr f Whympcr had, on the whole, a similar experience 
in his explorations near and to the south of the rail¬ 
way, so that either subsequent mineral changes have 
obliterated the traces of organisms or the region In 
past ages was not rich in life. Dr. Collie gives an 
illustration of objects resembling tree trunks high up 
on Mount Murchison—possibly the stems of some giant 
alga—and picked up limestone pebbles with corals, 

E robably Devonian or Carboniferous, in the bed of the 
lush River. A few specimens contained traces of 
organisms, some perhaps foraminifera (misprinted 
foraminiferae), with an ostracod (misprinted ostreod); 
one slab showed badly preserved trilobites, probably 
Lower Cambrian, described by Dr. H. Woodward, ana 
the journey of 1901 was rewarded with some remark¬ 
able tracks and other markings from Desolation Valley, 
south Of (he railway, not far froig Laggan (see the 
Geological Magazine tor July last) 

The book is well illustrated by numerous reproduced 


candidates may also offer any two 
of mathematics 11 , science, history, French, German, 
Latin, Greek; and Sandhurst candidates may also 
offer any two of mathematics 1 or mathematics n , 
science, history, French, German, Greek, Latin. 

The more closely we look into the probable effect of 
these proposals the more clearly does it appear that, 
under this new scheme, experimental science seems 
certain, by the light of past experience, to become a 
negligible quantity in the training of most officers. 
Those who read the report of the Army Education 
Committee published in March, 1902, may re¬ 
member that the head liiastcr of Eton during the 
examination of a witness expressed confidently the 
opinion that, if Latin and science should be broufght 
into competition in these examinations, 11 the science 
will kill the Latin." Even Dr Warre, however, does 
not expect this to happen just yet, for he added, 
11 eventually." Unfortunately for this position, we do 
not merely want to get a good system of army educa¬ 
tion eventually, but to get one as soon as possible, 
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and the figures which we quote below show how 
unlikely we are to get such a system under the scheme 
now put forward, if it be admitted, to adopt a state¬ 
ment taken from the report of the same committee, 
that experimental science, i.t. chemistry and physics 
treated experimentally, is an essential part of a sound 
general eoucation In the outlined scheme now before 
us—as stated above—science comes into the education 
of the candidates in the qualifying part as an alternative 
for Latin or Greek, that is to say, practically speaking, 
for Latin and again in the competitive part as an 
alternative for Latin, French, history, &c. Now 
boys at school begin Latin at say eight or nine 
years of age. They probably rarely begin the experi¬ 
mental science proposed before thirteen or fourteen. 

If the candidates ore to do a three years’ course in 
chemistry and physics, as suggested, they must begin 
it at fourteen or sooner, in order to be ready for the 
qualifying part at, say, seventeen, which seems likely 
to be about the age at which we may expect most 
candidates will take this part. This means that at 
about fourteen the choice must be made between science 
and Latin. 

But at fourteen a candidate will have studied Latin, 
French, fire , for years. He, his masters and his 
parents will know a good deal about his prospects in 
these subjects Whilst, from what we have said, it is 
obvious that in most cases they will know nothing 
about his prospects in science at that age. Can it be 
doubted that nearly all the cleverer boys, and most 
even of those whose abilities are second rate, will 
neglect science at every 9tage—that, as a rule, only 
Ihose who are really bad at Latin will get any science? 
Again, is it reasonable to suppose that candidates 
whose early education has included no experimental 
science will at the eleventh hour give up one of the sub¬ 
jects in which they are somewhat advanced, and take 
to a subject in which they arc untried and untrained? 
Must it not happen that the average officer of the future 
will know nothing of, and care nothing for, science or 
its methods, be incapable of appreciating its import¬ 
ance to his profession, and incapable, even, of using 
the knowledge of others from ignorance of their 
language and methods of thought? This scheme must 
result most disastrously in its effect on the army and 
on the schools. 

It has been suggested that the parents will select 
and insist on the science We do not believe it. There 
is a strongly flowing current in favour of science 
among the parents. That is true But how can any 
reasonable parent be expected to insist on his son 
taking up the subject which seems least likely to 
conduce to success in a competition of vital Import¬ 
ance to him? 

But this question is not really a matter of opinion 
at all. 

Some years ago science, in both Woolwich and Sand¬ 
hurst competitions, had to compete in a somewhat 
similar way with several other subjects which are 
begun earlier than the experimental science at schools, 
and on conditions which were, we think, not so very 
much more unfavourable than those now proposed 
From computations that have been made for us, we 
find that at that time one successful Sandhurst candi¬ 
date In twelve ventured to offer experimental science 
For Woolwich, even, though there were well-known 
advantages In starting at the Royal Military Academy 
with a scientific training, which no doubt will still 
exist, the proportion who offered science was only 22 
per cent., or say one in five, of the whole 

As the majority of the candidates will continue for 
some time to come to be derived from the some classes 
as in the past, why should we expect a more favour¬ 
able result now? Some years ago Sir Henry Roscoe 
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and others came forward as the champions of science, 
and, aided by the head masters of Rugby, Cheltenham, 
Clifton, and other schools, and by insistently directing 
attention to these and similar facts, presently secured a 
more reasonable system in many respects. No doubt 
the science arrangements made then need revision now 
in many of their details But the need for science 
training among our officers, the need for a fuller 
appreciation among them of the part it plays, the 
absolute need to start a training In science, as in 
languages and mathematics, at an early stage of a 
boy’s training; and, above all, the importance of not 
teaching young officers to regard it as unimportant 
by neglecting it at the schools or afterwards, were never 
greater than at this moment. Who among our leaders 
li science will come forward in this fresh emergency 9 


PROF. ALEXANDER ROLLETT. 

pROF. ALEXANDER ROLLETT, of the Univer- 
* sity of Graz, the eminent physiologist, died on 
October 1 at the age of sixty-nine His name, though 
not associated with any particularly brilliant discovery, 
is well known to science as that of a diligent and 
successful worker. 

Descended from a family of doctors, both his father 
and grandfather having been more or less dis¬ 
tinguished physicians in Baden, near Vienna, Alex¬ 
ander Rollett commenced his medical studies in the 
dawn of the great era of physiological science under 
the guidance of Carl Ludwig end of Ernst Brucke, 
then newly appointed professor of physiology in 
Vienna 

In i8<8, having completed his course of studies, 
Rollett became Brucke’s assistant, and in 1863 was 
appointed to the professorship in Graz, which ne re¬ 
tained until his death. Like his great masters, 
Rollett's investigations extended to widely different 
subjects, but by preference to problems that involve 
the use of histological methods. His principal re¬ 
searches may be summed up under no less than four 
distinct headings .—chemistry and histology of con¬ 
nective tissue, chemistry and histology of blood, 
histology and physiology of muscle, and work on 
sight and other senses Three of these different sub¬ 
jects Rollett subsequently treated at length in several 
standard publications. 

Wc find Rollett first studying the composition and 
structure of the connective tissues, and demonstrating 
that mucine is a prime constituent of these substances. 
His work on this subject, and especially on the cornea, 
he later on embodied in the corresponding chapters of 
Strieker’s 11 Handbuch der Gewebelchre.” He then 
turned his attention to the chemical and histological 
properties of the blood, and it was he that first per¬ 
formed the well-known experiment of f< inking ” blood 
by alternate freezing and thawing, and by repeated dis¬ 
charges of electricity The theory of the 41 stroma " of 
the red corpuscles 19 likewise founded largely on 
Rollett's observations. By these and other discoveries 
he attained the rank of a prime authority on the physi¬ 
ology of blood, so that when Hermann edited his well- 
known 11 Handbuch,” the chapter on blood fell to 
Rollett's share. 

On the intricate subject of the structure of striated 
muscle Rollett brought to bear his powers of histo¬ 
logical analysis, and added new comparative data of 
value by his observations on the muscles of bats, of 
insects, and of other invertebrates. At a much later 
period Rollett again approached the study of muscle 
from a physiological point of view, and published im¬ 
portant observations on the velocity of the contraction 
wave and on exhaustion phenomena. On the 
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histology and physiology of muscle generally Rollett 
wrote in Eulenburg's 41 Encyclopaedic.” To physio¬ 
logical optics he contributed several papers on spatial 
perception, on contrast, on the effect of plane parallel 
glass plates, and various other subjects. He was also 
one of the first discoverers of sense organs in tendons, 
and published various observations on the sense of 
taste, of smell, and on cutaneous sensations. 

That Rollett was no less of a teacher than of an 
observer is proved by the success of many of his pupils 
The University of Graz acknowledged his menL by 
choosing him for rector no less than four different 
cars, including the year of inauguration of the new 
uildings, when the Emperor and other illustrious 
guests were to be received. Rollett was also frequently 
elected as a representative on the local board, and the 
organisation of the new physiological institute, built 
under his supervision, testifies to his practical ability, 

Most scientific men are naturally diffident to commit 
themselves in writing to a verdict on the merit of a 
fellow worker, but it is a curious fact that in verbal 
conversation this diffidence does not appear. The 
mere way in which the name of an observer is 
mentioned is often equivalent to a fairly strong ex¬ 
pression of opinion. A careful and conscientious 
observer rommands a degree of admiration and rever¬ 
ence that affects the tone of every chance remark. 
Judged by this standard, Alexander Rollett was a true 
follower of science. R. du Bois-Reymond. 


ATOTES 

A rumour has reached us that at the annual meeting of 
the Royal Society on Monday next an attempt is to be made 
by a certain section of the fellows to upset the selection of 
officers made last week by the council. It appears that the 
physiologists are under the belief that they have acquired 
a prescriptive right to hold one of the two secretaryships 
It U true that for upwards of forty years they have so held 
it, but the group of natural sciences Includes more than 
physiology or even biology, and the council, in the exercise 
of Its discretion, has thought that it was high lime that 
one of the other sciences should be represented in this 
secretaryship We are further informed that a copy of a 
letter is bring circulated which appears to convey an in¬ 
vitation from the president and council to a certain physio¬ 
logist to accept the vacant office That letter was, it is 
stated, written in prror, without the sanction or knowledge 
of the president and council, but In view of It a special 
meeting was called to consider the matter, when the council 
decided to adhere to the decision at which they had already 
arrived in the ordinary and regular way—a decision which 
; s obviously in the best interests of the Royal Society as 
a whole, and doubtless the great majority of the fellows 
will support it by their voids on Monday. 

A correspondent of the Tunes directs attention to the 
wise recognition given to sdetice and other branches 
of learning by Continental nations on all occasions of 
national importance; and the comparison he makes wilh 
our own official customs is not creditable to out dignity 
When a monarch or the supreme authority of a State visits 
the Court of another nation, men of M light and leading " 
ara usually Invited as gufcst* to meet him. These are the 
men who give distinction to a nation, and a people which 
fosters Intellectual accomplishments cannot conceive a State 
function In which they are not represented. Here, how¬ 
ever, there Is little pride In the glory which learning brings 
to a Slate, and little encouragement* is given to the men 
who devote themselves to the advance of knowledge Not 
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a single writer, painter, sculptor, architect., musician or 
man of science of distinguished eminence was invited to 
Windsor or to the Guildhall to meet the King and Quean 
of Ilaly during the recent visit, and the amission, incon¬ 
ceivable to a foreigner, is characteristic of our customs. 
Ihe Timer correspondent concludes his letter with the 
following remark, with which we are entirely in sym¬ 
pathy —'“ I believe I shall be expressing the opinion of 
many of my countrvmen if 1 say that it is much to be 
regretted that, on great national occasions, persons of 
titular rank, of great wealth, or of political prominence 
should be considered adequately representative of the Realm, 
and that the arts and sciences should be ignored, as though 
they were non-existent among us 11 

Sinck the termination of the Bayhss versus Coleridge 
case, which is discussed In another part of this issue, two 
further communications, which appear to us as striking 
confirmation of the views expressed in our article, have 
been received by the daily papers, they are —(1) a letter 
from Mr Coleridge in which he announces that he has 
paid the damages (which would be interesting, had it been 
optional) and that he intends to continue on his former 
courses, (a) a letter from Mr. Bnyllss, from whiLh we 
Learn that the large sum which he might, after having 
peisonally borne the expense and long months or worry, 
have used, with perfect justice, for his own advantage, 
has been devoted by him to the furtherance of that ^ranxh 
of physical science which was the object of the recent 
attack Mr Bayhss's employment of this money a* a 
public trust is in complete consonance with the sense of 
public duty which has actuated his conduct throughout 
this mattei It will be endorsed by English physiologists 
and by the public as forming a worthy and fitting termin¬ 
ation to the struggle which has been followed with so 
widespread an interest 

A Reuter message from Buenos Ayres announces that 
the Argentine war vessel Uruguay has arrived at Rio 
Gallegos with the members of the Nordenskjold Antarctic 
Expedition on board Two of the missing Swedish ex¬ 
plorers were found on Seymour Island on November 8, and 
others at Snow Hill The Uruguay then proceeded to 
Pauls te Island, where the mam body had wintered, and 
took the remaining members of the expedition on board 
Dr Nordenskjold’s expedition left Falmouth in the steam 
yacht Antarctic in October, 1901. and he expected to be 
home again early in the present year, from the outset of 
the voyage the expedition met with countless difficulties 
owing to the state of the ice In December, 190a, the 
vessel reached the north-east coast of Louis Philippe Land, 
where Dr Nordenskjdld, Lieutenant Anderson, and two 
sailors were left at Mount Bransfield 'Dr Nordenskjold 
proposed to proceed to Snow Hill in sledges. It was 
arranged that Mount Bransficld should be the rendezvous 
for the whole expedition The Antarctic meanwhile made 
her way to the east of Joinville Island and entered Erebus 
and Terror Bay. There she was caught in the ice, which 
finally crushed and sank her Captain Larsen succeeded 
In saving all on board, and the party took to three of the 
ship’s boats, which they equipped with provisions. They 
drifted about for sixteen days, and finally reached Paulete 
Island, where they established their winter quarters. In 
September, 190a, Dr. Nordenskjbld, accompanied by 
Lieutenant Sobral and one sailor, made a sledge journey 
with two sledges and five dogs in a south-westerly direct 
tion. Travelling by way of King Oscar Land, a latitude 
of 66 degrees was reached, the longitude being 6a degrees 
west. The party returned to Snow Hill at the beginnmg 
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of November, after having made a journey of more than 
400 miles. In the course of which new bays and islands 
were found, and other discoveries were made involving 
Important changes In the existing maps of the region 
While awaiting the return of the Antarctic, Dr Nordens- 
kjtild was engaged In geological, magnetic, and meteor¬ 
ological observations, and got together Important collec¬ 
tions of fossils, plants, and animals, During the first 
winter the mean temperature was — ia° F. below zero, 
but in August it went down to -4a 0 F. 

M Bordak, formerly assistant director of the Municipal 
Laboratory of Paris, has been appointed head of the labor¬ 
atories of the French Minister of Finance, to succeed M 
de Luynes, who is to be styled honorary director 

Tiib Engineering Standards Committee has appointed 
Messrs. Crosby Lockwood and Son as official publishers to 
the committee All th* reports and specifications published 
by the committee may be had from the official publishers 
or direct from the offices of the committee, aS Victoria 
Street, Westminster. 

At the London Institution on Monday Sir John Gunn 
delivered his presidential address to the members of the 
Institute of Marine Engineers, The Denny medal was then 
presented to Mr. C W Barnes for his paper on ship 
electric lighting The medal was founded by the late Mr 
Peter Denny, of the shipbuilding firm of Denny Brothers 

A coRBBsroNDBNT in Pans writes that another trial of the 
steerable balloon Le Jaunt was made on November ao. 
According to the readings of the EiJTel Tower, the wind 
was blowing S S W with a mean velocity of 10 metres a 
second when Le Jaunt left Champ de Mars at 31 35 am, 
and in a few seconds the balloon rose to a height of about 
100 metres At first the helm alone was used, and then 
one of the screws The balloon soon took the direction of 
Chalals-Meudon, reaching Its destination at 11 5a a m 

In moving the adoption of the report of the Government 
Department Committee appointed last year to Inquire into 
thj constitution, powers, and duties of the curiously named 
Board of Manufactures, at the recent annual meeting of 
the Royal Scottish Geographical Societ), Sir John Murray 
urged the claims of science to more generous treatment. 
The recommendations of the committee include the recon¬ 
struction of the Board of Manufactures and the adoption 
of a variety of expedients to ensure better instruction in 
arc and the Improvement of the art galleries In Edinburgh 
During the course of his remarks Sir John Murray said 
he would have liked a recommendation that certain of the 
buildings administered by the Board should be devoted to 
the purposes of science Arrangements could, he said, be 
easily made for housing the Royal Geographical Society 
and other scientific societies, and they should all unite to 
secure the Edinburgh Royal Institution for science 

A deputation f rom the Institution of Electrical Engineers 
was received at Windsor on Friday last by the King of 
Italy and presented an address. The deputation consisted 
of Mr. Robert Kaye Gray, president, Lieut -Colonel R. E, 
Crompton, Sir H. Mance, Dr J W Swan, F.R.S., and 
Pi of Silvanus P Thompson, FRS, accompanied by Mr 
W. G. McMillan, secretary of the Institution Telegrams 
were dispatched the same evening to the Associations 
Elettrotecnlca Itallana and to the Milan section of the 
Assoclazlone, and the following replies were received 
from them —“ Most sensible to the feelings that Inspired 
your kind telegram. I thank the Institution of Electrical 
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Engineers for the new proof of sympathy, and return moot 
hearty gieetinge In the name of the Asaodaalorte Elettro- 
tecnlca Itallana. 1 '—(Sd.) Ascoll. M Homage added by 
Institution of Electrical Engineers to enthusiastic reception 
to our King by all England was learned with grateful feel¬ 
ings by Milan Section Aieociasione Ele t trotecnlca Itallana 
aa a new token of friendship binding Scientific bodies of 
the two Countries, 1 ‘—(Sd.) Bertinl. 

The Berlin correspondent of the Times reports that at a 
meeting of the German Society of Naval Architecture' held 
on November ao in the technical college at Charlottenburg, 
a paper was read by Geheimrath Riedler od the revolutionary 
effect of the Invention of the steam turbine upon the future 
of steam power. A great revolution In steam power was 
In progress, and the lecturer regretted that Germany lagged 
far behind in the adoption and development of the new 
motor In a paper on the uses of the telephone for naval 
purposes, Herr D Zopke, the Government constructor, gave 
an account of an adaptation of the so-called “ etentor micro¬ 
phone ” by means of which not only could commands be 
conveyed to all parts of a vessel, but the men working six 
guns could be directed simultaneously by a single officer. 
He discussed experiments made with the microphone with 
the object of making It give warning of the approach of 
hostile ships, and concluded by giving some details of the 
progress which had been made in Germany in the attempts 
to solve the problem of wireless telephony. 

Referring to Mr Douglas Archibald's letter on 
Bruckner's weather cycle, mentioned in last week's Nature 
(p. 6a), Dr H R Mill remarks in the Tuner that the cycle 
does not fit the sequence of weather so satisfactorily in the 
British Isles as on the continents, but he urges that there 
must be some way to reconcile the differences, and that the 
subject should be taken up by some scientific society. In 
a letter in Tuesday's Timer Mr. Archibald explains that 
according to Bruckner's studies this country happens to 
lie on an axis of a weather see-saw, ao that east Britain 
alone conforms to the continental law. " Dr Bruckner 
shows plainly from the past records of British stations how 
the law which is found to apply all over the Eurasian con¬ 
tinent holds with somewhat diminished Intensity over the 
eastern half of Britain, and then, after dlaappearing over 
the neutral territory of west Britain and east and middle 
Ireland, reappears in its opposite phase over north-west 
Ireland, In common with the Fsrfiei and Iceland," In 
conclusion, Mr Archibald gives the following comparison 
for Brussels and London to show that the Bruckner oscilla¬ 
tion loses little in its passage across the Channel 


Total Excess or 

Defact of Rainfall in 
BviumIs 

Inch a 

tht Period 
London 

1 aelia 

1826-1840 1 

- 7 20 

- 6*17 

1841-1855 

. + 7'ifi 

+ 4‘35 

1856-1870 

1871-1B85 

-21-25 

-nis 

+ 33-34 

+1» 65 

1886-1902 

- ” a S'44 

-*975 


* For BhumIi the period of observation embraces 1833-1901 

Wb have received some numbers of the Journal of the 
Meteorological Society of Japan They contain several 
valuable papers relating, e.g , to observations in the Inland 
Sea and North Pacific, articles on the distribution of. baro¬ 
metric pressure in Formosa, and reduction tables At pre¬ 
sent the text Is in Japanese, but It Is stated it is Intended 
to Insert articles occasionally in English, French or 
German. This plan will render the Journal much more 
useful to European readers* The Society was founded In 
1881, and counts at present more than s6o members 
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Tub bMrutioul Aeronautical Committee (president, Dr. 
Hvyaitll) has discontinued the publication ol the pre¬ 
liminary results of the monthly scientific balloon ascents 
In slew of arrangements made for the speedier Issue of the 
discussion of the definitive results. We have received, how¬ 
ever/ short summaries of the ascents undertaken by the 
various countries. In August Mr. Alexander's paper 
balloon, at Bath, attained a height of 13,000 metres In 
September Mr. Dlnes'a kite, at Crlnan, N B , reached an 
altitude of 3950 metres. The greatest height attained during 
the last three months was ao,ooo metres in an unmanned 
balloon sent up from Strassburg 

la the SiteungsberiehU der Physikallsch-medlcinischen 
Socletilt In Erlangen, Herr Fritz Buchner describee an In¬ 
teresting method of measuring the gradual falling off in 
the Intensity of the phosphorescence of bodies excited by 
kathode rays. This Is effected by an arrangement of 
rotating films, the photographic impression produced by the 
phosphorescent body as measured by the polarisation 
photometer of Martens being taken as the measure of the 
intensity The author expresses the opinion that the 
phosphorescent light is a direct consequence of the combin¬ 
ation of the ions produced by the action of the kathode 
rays to form electrically neutral molecules. 

A new anti-tuberculous serum Is stated to have been pre¬ 
pared by Dr Marmorek, of the Pasteur Institute, Paris. By 
the use of a special culture medium for the tubercle bacillus, 
a toxin has been obtained with which horses are Inoculated, 
and after repeated doses their blood-serum acquires antitoxic 
properties. The serum may then be employed for treatment, 
and many cases are reported to have been benefited by the 
Injections, Dr. Marmorek is well known for his work in 
connection with the preparation of an antl-streptococcic 
serum. 

In the October number of the Journal of Hygiene (vol 
ill, No. 4) Drs. Hill and Macleod give an elaborate experi¬ 
mental study of caisson disease and diver's palsy, Dr News- 
holme reviews the action of English public health authori¬ 
ties In regard to tuberculosis, and Dr. Barclay discusses 
the New Zealand birth- and death-rate. The air of the 
House of Commons has been subjected to chemical examin¬ 
ation by Mr. Butterfield, and to bacteriological examin¬ 
ation by Dr Graham Smith, from which It appears that 
the air breathed by our legislators is exceptionally pure. 
Dr. Cropper writes on the occurrence of malaria in places 
usuafiy free from anopheles, and Dr Nuttall contributes 
an obituary notice of the late Prof Nocard, with portrait 
and list of his published papers. 

In a report to the Home Office, Dr Haldane gives an 
account of ankylostomiasis in the Westphalian collieries. 
This disease, which Is due to a parasitic Intestinal worm, 
has, since its Introduction In 1895, been spreading con¬ 
siderably, so that in 190s there wero more than thirteen 
hundred cases in sixty-nine collieries Official regulations 
have been drafted In order to stamp out the disease, the 
chief provisions of which are a —(1) no new hands may be 
engaged unless proved to be free from infection; (a) In 
every oolUery at least 20 per cent, of the men shall be picked 
out by a specially instructed doctor, and their dejecta ex¬ 
amined microscopically on at least three occasions; (3) any 
man found to be infected is subjected to a course of treat¬ 
ment^ and is not allowed to resume work until completely 
freed from ths worms In the event gf the examination of 
so per cent- yf the men showing the mine to be infected, 
additional measures are taken:—(4) the whole of the men 
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employed underground are examined, and if necessary 
treated; (5) every man treated is to be re-examined monthly 
for three months. In addition, regulations have been made 
for the better sanitation of the mines. The infected men 
are treated fn hospital, and receive sickness allowance 
during treatment. 

A Bluh-book containing the official report of the pre¬ 
liminary conference on wireless telegraphy which was held 
in Berlin laet August has just been published. The 
decisions arrived at were known some time ago, and in 
September last we summarised the main points In an article 
in these columns (Naturb, vol. Ixviii p. 437) There is 
little to add to what was then said, the final protocol which 
was drawn up was signed by the delegates from Germany, 
Austria, Spain, the United States, France, Hungary and 
Russia The delegates of Great Britain and Italy agreed 
to submit the proposals to their Governments with certain 
reserves In the case of Italy the agreements made between 
the Marconi Co and the Government greatly limit the 
power of the Italian Government to adopt the proposals of 
the conference In Great Britain the difficulty lies in the 
fact that the Postmaster-General has no power over tele¬ 
graphic communications beyond the limits of the territorial 
waters, and special legislation would therefore be required 
In most of the other countries the telegraphy monopoly 
covers the establishment of wireless telegraph stations 
When the proposals of the present conference have been 
considered by the various Governments a further conference 
will be held to establish an International Conference 

Tiib third part of Sir C. I-e Neve Foster's general report 
and statistics relating to the output and value of the 
minerals raised in the United Kingdom, the amount and 
value of the metals produced, and the exports and imports 
of minerals, has now been published This volume deals 
especially with the output during 1902 The total output 
of coal was 227,095.042 tons, which is the largest on record , 
compared with the output of 1901, there is a rise of 8,048,097 
tons We consumed 166,694,908 tons in the United 
Kingdom, or nearly 4 tons per head of the population. 
17,649,137 tons of coal were used In blast furnaces for 
making pig-iron. The quantity of coal exported, exclusive 
of coke, patent fuel, and coal shipped for use of steamers 
engaged in foreign trade, was 43,159,046 tons, an increase 
of 1,281,965 tons compared with the preceding year. If 
the quantities shipped for use of steamers engaged in foreign 
trade are added, the total amount of coal which left our 
shores was 60,400,134 tons, or about as much as the entire 
output of the kingdom half a century ago 

In a recent note (October 15, p 578) bn articles in the 
October number of the Century Magazine , the name of the 
yellow-fever mosquito was inadvertently given as Culex 
aematus instead of Stegomyta fasetata 

The Transactions of the Hull Scientific and Field 
Naturalists’ Club for 1903 contain the article on the birds 
of Bempton Cliffs of which a special notice has already 
appeared In our columns In a note on the dispersal of 
fresh-water shells by beetl^, the Rev. E P. Blackburn 
records the capture of several water insects with pliidia 
clinging to their limbs 

Thb report of the Albany Museum for 1902 records 1 
satisfactory progress on the part of that institution. Special 
interest attaches to the announcement of the discovery of a 
small lizard's skull from the Karoo formation, which it Is 
proposed to call PaligUana whitei. This Is believed to be 
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(he only true lizard from ztrata of pre-Jurauic age. The 
specimen is to be described In the first number of a new 
Journal, Records of the Albany Museum. 

Thb National Museum of Dublin was enriched last year 
by the sift of a very extensive herbarium of Irish plants, 
collected by the late Mr Levinge, of Co. Westmeath. In 
the Scientific Proceedings of Lhe Royal Dublin Society Dr. 
Johnstone and Miss Knowles have published a list of plants, 
for which tho localities furnish new records, whether for 
the county or for olher parts of Ireland. 

In the Journal of Botany (November) Dr Rendle gives 
a description of the grass Glycerin festucaeformis , new to 
Hntuin, which was discovered by Mr Praeger on the north¬ 
east coast of Ireland This is an unexpected locality for a 
grass which is regarded as a Mediterranean type. In the 
same journal there appear two lists of mosses and hepatlcs, 
the one for Worcestershire recorded by Mr Bagnnll, the 
other contributed by Canon Lett of collections made in 
South Donegal 

In a Bulletin issued by the U S Department of Agri¬ 
culture which deals with the diminished flow of the Rock 
River, Mr F- G. Schwarz discusses the question how far 
tht" water supply of a river is affected by drainage and 
deforestation He contends that the actual diminution in 
amount is unimportant as compared with the resulting 
fluctuations in the flow of water, especially where the melt¬ 
ing snow provides an appreciable source of the suppl). As 
.1 remedy it is suggested that, in addition to increasing the 
area of forest, it would probably pay, where the land is 
valuable, to construct artificial reservoirs for regulating the 
supply of water 

Tiie complex series of movements which are carried out 
by the flowers of Sparmanma afneana , a well-known green¬ 
house shrub, from the opening of the buds to the setting of 
the fruit has been carefully studied by Mrs D H Scott, and 
is described in the Annals of Botany In the latter part of 
the paper the writer gives an account of experiments which 
were earned out in order to show these movements by means 
of a kinematograph, and in which success was ultimately 
attained by the use of an instrument called after the maker 
the Kammatograph In the Kammatograph, by means of 
eccentric rotation, exposures are made of successive portions 
of a film coated on a glass disc, so that a senes of spirally 
arranged negatives is obtained 

The latest Rationalist Press Association reprints, pub¬ 
lished by Messrs. Watts and Co , are John Stuart Mill's 
" On Liberty 11 and “ Haeckel's Critics Answered,” by Mr 
Joseph McCabe. Both are published at sixpence 

Messrs Macmillan and Co , Ltd , have published in 
their sixpenny series 11 Essays Ethical and Political," by 
the late Prof. Huxley The Romanes lecture delivered in 
1893 on 11 Evolution and Ethics ” is included, together with 
tho Prolegomena written In the following year 

A new edition of Mr G Hale Puckle’s 11 Elementary 
Treatise on Conic Sections and Algebraic Geometry 11 has 
been published by Messrs. Macmillan and Co., Ltd , at 
7 s 6d Alterations in the treatment of the general equation 
of the second degree have been made, and more simple 
methods of reduction and of finding the foci, eccentricities 
and axes are given. 

We have received the fifth half-volume of the 11 Natural 
History of Animali," by Prof. J. R. Ainsworth Davis, now 
being published by the Gresham Publishing Company. 
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Previous volumes of the work have already been reviewed 
i.i these columns; the present part deals fully with animal 
movement in eleven chapters, running to aBo pages, and Is 
illustrated by nearly 250 figures and three coloured plates 

The second volume of Prof. H. Pdlat's 11 Court 
d'l^lectrlclt6 11 has been published by M. Gauthier-Vlllars, 
of Pans, at lB franca. The publication of the first volume, 
which deals with electrostatics, Ohm's law, and thermo¬ 
electricity, was announced in these columns in 1901. The 
present volume is concerned with electrodynamics, mag¬ 
netism, the phenomena of induction, electromotors, electric 
oscillations, electromagnetic measurements, and similar sub¬ 
jects. A third volume, yet to be published, will complete 
the course, and wiH discuss electrolysis, electrocapillarity, 
and associated subjects 

Tiie additions to the Zoological Society's Gardens during 
the past week include a Campbell's Monkey (Cercopithecus 
campbelh) from West Africa, presented by Mr. J F. Purser; 
a Macaque Monkey {Macatus cynomolgus, var.) from India, 
two African Brush-tailed Porcupines (Alherura afneana ) 
from West Africa, a Rose-Hill Parrakeet (Platycercus 
cximius ) from Australia, deposited 


OVR ASTRONOMICAL COLUMN. 

Solar Phenomena and Magnetic Storms —In a com¬ 
munication presented to the Pans Academy of Sciences, M 
Quemsset directs attention to the fact that, whilst the 
passage of a large group of sun-spots across the sun's 
central meridian on October 31 coincided with a terrestrial 
magnetic storm of exceptional activity, the passage of a 
much larger group on October 11 was marked by a very 
faint perturbation of the magnets In explanation of this 
apparent anomaly he points out that lhe smaller group of 
spots was surrounded by an immense tract of fnculs, so 
bright that it was found possible to photograph them by 
the ordinary method, even when they were on the sun's 
central meridian, whilst scarcely any faculfc attended the 
1 irger and earlier group. From this fact M Quemsset 
arrives at the conclusion, which is now becoming generally 
accepted, that it is the prominences and faculse on the solar 
surface rather than the spots which are so closely related 
to terrestrial phenomena, and suggests that the mono¬ 
chromatic photographs of the solar surface obtained by the 
Hale-Deslandres method, such as are now being taken at 
Yerkes, South Kensington, and Meudon, will provide valu¬ 
able data for the discussion of the inter-relation of solar and 
terrestrial phenomena (Comptes rendus , November 9). 

Observations of Jupiter —In the November number of 
the Bulletin dc la Soa6t£ nstrononnque dc France, M. Ch. 
Lukacs, of Budapest, publishes the results of his observ¬ 
ations of Jovian phenomena during 1902 , the following are 
the principal conclusions derived from the observations 1 — 
(1) The Red Spot has totally disappeared except at its 
eastern extremity , (2) the southern equatorial band shows 
remarkable activity in its northern parts, (3) the equatorial 
band, formerly the scene of the greatest activity of Jupiter’s 
atmospheric forces, has now become absolutely uniform, 
(4) the northern equatorial band Is growing gradually 
fainter from the south towards the north, (5) the south 
temperate band presents a curious depression just above the 
eastern extremity of the Great Red Spot, and, on August 
fi, two very sharply defined deviations in the course of this 
band were observed, the one at 115°, the otheT at 175° of 
Jovian longitude j these deviations were similar lo those 
observed by the late Prof Keeler on August aB, 1900; (6) 
th* colour of the equatorial bands was a brownish ochre; 
the zones, generally, appeared to be of a whitish yellow, 
with the exception of the tropical zones, which were white, 
and the polar zones, which had a grey tinge milled with 
yellow 

In his communication M. Lukacs gives the details of his 
Individual observations and twelve excellent drawings of 
the planet as It appeared on various occasions during 1903. 
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The Forms of thr Ring and Dumb-bill Nebulas.—I n a 
■wont number (539) of the ArfroftomicaJ Journal Prof. J» M. 
Schaeberle stated that by using a short focus reflector he 
had obtained photographs of the Ring nebula which plainly 
showed that this object had a clockwise spiral form. In 
several fainter photographs obtained since, where faint 
nebulosities are shown only at the extremities of the major 
axis of the ellipse, he noticed a decided similitude in shape 
to the dumb-bell nebula in Vulpecula, and was induced to 
photograph the latter object in order to see if that, too, 
was a spiral; the photographs obtained show that it is, but 
in this case the spiral Is counter-clockwise 

From these photographs of the two objects Prof 
Schaeberle concludes that they were formed, in each case, 
by simultaneous emissions of matter from a central mass, 
several streams leaving the parent body In diametrically 
opposite directions, and with various velocities, at the same 
time and forming inner and outer streams of which the 
inner would travel round the central body several times 
while the outer streams were making one revolution, where 
these two streams meet and are superimposed, the nebu¬ 
losity is much brighter, and exhibits the forms usually 
attributed to these objects. If we suppose that the outer 
boundary of the nebula, as it is usually seen, represents 
the exterior limit of the inner streams, and that the general 
arrangement of the nebula Is due to gravitational forces, 
this theory demands that the outer streams should extend 
much further than is generally shown on photographs, 
and, In proof of this, Prof. Schaeberle has obtained photo¬ 
graphs which show that various exterior nebulosities, and 
many of the adjacent faint stars, are probably part of one 
huge structure of which the Ring nebula Is only the central 
condensation. 

Similar proofs have been obtained to show that the form¬ 
ation of the Dumb-bell nebula may be explained by the same 
hypothesis, for on several'photographs it is plainly seen that 
various wisps of nebulosity, which are concave towards 
the Dumb-bell and include several streams of faint stars, 
are, with the Dumb-bell, probably parts of the same original 
mass (Astronomical Journal , No 547). 


BIOLOGICAL WORK IN SOUTH AFRICA . 

HE issue of the report of the Government biologist (Dr. 
J D. F. Gilchrist) of the Cape of Good Hope for 1901 
affords a favourable opportunity for directing attention to 
the energy with which biological investigations are being 
carried on in South Africa Several volumes of the excel¬ 
lent 11 Fauna of South Africa," under the editorship and 
part authorship of Mr. W. L. S cl a ter, director of the Cape 
Town Museum, have from time to time been reviewed in 
our columns, where reference has likewise been made to 
various papers in Marine Investigations in South Afnca t 
the Annals of the South African Museum, and other local 
publications. From some of these notes we venture to re¬ 
peat extracts on the present occasion. It may be added 
that, apart from local publications, Mr O. Thomas, of the 
British Museum, in papers published in the Annals and 
Magazine of Natural History , has been able to increase our 
knowledge of the mammals of South Africa, thanka to 
collections sent to this country by Colonel Slogget, 
R.A.M.C. 

The Government biologist commences his report with an 
account of the trawling operations recently undertaken off 
the Natal coast at the request of the Government of that 
flourishing colony The Natal coast is by no means 
promising for trawling, and as much money had been spent 
on previous occasions with no good results, and the recent 
trip proved equally unsatisfactory, the Government was 
advised to devote Its attention to the development of line 
fishing, and to rely on the Cape trawllng-grounds for its 
supply of soles. During the operations many new forms 
of marine life were procured, which are being investigated 
specialists. On the return of the surveying vessel to 
pe waters, a new trawllng-ground was discovered, which 
promises to yield a valuable supply of food-fish. 

As regards Inland-fisheries, breeding operations have been 
seriously hampered awing to the hindrances Inseparable 
from the institution of martial Ian* In the country, while 
an unfortunate case of poisoning did not tend to mend 
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matters. Nevertheless, the director is able to report that 
the rainbow-trout are in a very satisfactory condition, and 
that carp are likewise flourishing 

The report includes a reprint from Manns Investigations 
of Mr. R. Kirkpatrick’s first paper on the sponges obtained 
during the Natal and Cape cruises. The third part of this 
contribution (Marine Investigations, vol. 11. part 111.) la 
just to hand Several genera and many species are de¬ 
scribed as new, and the author directs attention to a notable 
resemblance between the sponge-fauna of South Africa and 
that of Australia. 

A second paper reproduced In Dr. Gilchrist’s report is 
one by Mr. G. B. Sowerby on South African molluscs, in 
which Is described a new species of VoLutilUhes, making 
the third existing representative of that genus, which was 
first described from the Barton Clay. Another contribution 
to this subject by the same author appears in vol ii. of 
Marine Investigations, where a number of new forms of 
Pleurotoma and Conus, as well as representatives of other 
genera, are described. 

In the same volume the South African corals of the genus 
Flabellum receive attention at the hands of Mr J. S. 
Gardiner who pays special attention to the anatomy and 
development of these organisms, and emphasises the im¬ 
portance of studying the polyp as well as the corallum if 
we hope to gain any real idea of their true relationships. 

This volume of Marine Investigations also contains some 
valuable notes by Dr Gilchrist on the development of 
South African fishes. These notes have an important bear¬ 
ing on certain disputed points connected with the Cape 
fisheries. Many fishermen urge, for instance, that the 
spawn of several of the commoner food-fishes is developed 
on or near the sea-bottom, and Is, in consequence, seriously 
damaged by trawling. To this the author replies that, 
since in northern waters it has been demonstrated that only 
one valuable food-fish, the herring, has deep-lying spawn, 
and smea the Cape seas are the home of only a small species 
of herring of little or no commercial value, it is probable 
that the damage done by trawling in South African waters 
has been overestimated. 

Under the title of 11 Rhynchotal Miscellanea," Mr W L 
Distant, in the Annals of the South African Museum (vol 
11 pt ix art. is and vol. 111 p( 11 art. 3), publishes a 
senes of notes on the bugs of the country, with descriptions 
of some new genera and a large number of new species. 

In vol. Ill , part In , of the same publication, Mr G. A 
Boulengcr describes six new forms of perch-like fishes from 
the Natal coast, all of which ore illustrated in well executed 
plates, and belong to previously known generic types 

Part iv art. 5 of the same volume is devoted to de¬ 
scriptions by Dr. W F Purcell of new spiders from South 
Africa belonging to five families. 

We must likewise refer to a communication in the Agri¬ 
cultural Journal of the Cape of Good Hope for October 
last, in which the Government entomologist, Mr. C. P 
Lounsbury, records an important discovery in regard to the 
propagation of the South African sheep and goat disease 
known as " heartwater " The bont-tick has been found 
to he the only medium of spreading the disease. A single 
specimen, if fed on a heartwater-sick animal as a larva or 
"seed" tick, is capable of transmitting the fatal malady 
An animal pastured on veld Infested by tick may drop 
thousands of larva during its illness, and thus serve for 
tho extermination of a flock The mortality amongst flocks 
brought to the coast where the tick is abundant Is thus 
I explained. Pathogenic larva retain their dangerous 
| character until adult. They may take their second feeding 
on an ox or e non-susceptfble goat, and in the final stage 
I get on to a susceptible sheep or goat and give it fever. 

I On the other hand, the disease appears non-transmisalble 
| through the egg-stage, and the species is normally non- 
pathofcnlc in all stages. A farm may be infested, with 
bont-tick, yet be free from heartwater Since the other 
common species are Innocuous, it Is hoped that by keeping 
down the bont-tick the disease may be stamped out. 

By no means the least important memoir In the series 
before us Is one by Mr. A. C Seward on the fossil floras 
of Cape Colony, forming part i. art. 1 of the fourth volume 
of the Annals The first section deals with the flora of 
the Uitenhoge senes, which is regarded as* of Wealden 
ra’her than of Juraaslc age. The Stormberg, or upper 
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'division or the Karu, flora, on the other hand, is classed 
as Rhatlc, while the Ecca, or lower Kara, flora is Identified 
with some part of the Permo-Carboniferous The latter 
conclusion, It may be mentioned, Is rendered practically 
certain by the recent discovery In Kashmir of Glossopterls 
below marine Permian strata, as recorded In the report of 
the Geological Survey of India for 1909-3 The occurrence 
In the Ecca beds of Vereenlglng of Slgillarla and other 
European Carboniferous types points to a closer connection 
between the South African Glocsoptens flora and the Carbon¬ 
iferous flora of the northern hemisphere than exists 
between the latter and the Gloseopteris flora of the Lower 
Gondwanns of India. The Ecca beds of Vereenigmg 
appear (o be the equivalents of the Karharban beds of the 
Gondwanns Finally, although deprecating a precise 
identification, Mr Seward is of opinion that the Witteberg 
flora is probably Carboniferous or Devonian—more likely 
the latter than the former. 

That so much good work—both strictly scientific and 
economic—should have been accomplished during and so 
soon after a great war is a hopeful sign for the future of 
South African biology R L 


EXPERIMENTS ON WHEAT . 

WITHIN the last few years It has gradually been recog- 

TT nlsed that, although our wheat-fields produce a large 
bulk of grain, it Is, If used alone, unsuitable for the manu¬ 
facture of the light white bread now generally demanded. 
In consequence, increasing Quantities of the harder and 
more suitable wheats grown In Canada, the United States 
and other countries are imported yearly, and the price of 
the Inferior home-grown grain has fallen considerably. 
More or less concurrently with this greatly Improved 
methods of milling have come into vogue, and the farmer, 
perhaps not unnaturally, associates the two facts, and all 
too frequently blames the miller for his reduced margin of 
profit. A little closer examination of this complicated 
problem shows that the tendency for the fast thirty years 
or so has been for the yield per acre of gram to rise, 
and the quality, as estimated by the percentage of gluten 
preeent, to fall. 1 

Now In some way or other, precisely how we do not 
know, the capacity of wheat to yield a strong flour, or its 
11 quality, 11 is bound up in this mysterious mixture of pro- 
telds grouped together as gluten, so that if the blame must 
be apportioned, it rests on those who injudiciously selected 
wheats for cropping power in preference to quality 
Meanwhile, such fine old varieties as Golden Drop, Red 
Lammas, and Nursery wheats are steadily being driven out 
of cultivation by varieties slightly superior in yield, but far 
poorer in quality 

The great importance of making the most of our home 
wheat-supply has been Insisted on time after time by the 
National Association of British and Irish Millers, and one 
of the methods they have suggested is to raise improved 
strains of these good varieties, either by hybridising or by 
■election Experiments along these lines have been carried 
out for the last three seasons by the Cambridge University 
Department of Agriculture. In the first place wheats 
known to yield a good quality gram have been crossed 
together with the object of finding more vigorous races 
among the progeny of the hybrids Further, varieties 
selected from a collection of several hundreds for possess¬ 
ing such characters as a strong, resilient straw, a short 
period of maturation, and freedom from various diseases, 
nave also been used as parent wheats 

So far it is early to predict any results of technical value, 
but a number of results of scientific Interest have already 
been arrived at in connection with Mendel's laws of Inherit¬ 
ance The flowers of wheat being autogamous are 
specially advantageous for such work, as Splelman's careful 
researches on wheat-breeding, carried out without any 
previous knowledge of Mendel's work, have shown. Spiel- 
man has already recognised that lax eara, the lack of awns, 
velvety chaff, and red colour are dominant characters, 

1 Tbs figures un 1st out to deuil in Glmrd end IJndsi'i 11 Le Fromm 
si U lloutun," p 101 (Perk, 1903.) 
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while dense ears, the presence of awns, glabrous chaff and 
white colour are the corresponding recessive characters. 

These results havs already been amply confirmed. 

Thus from crosses between beardless and bearded wheats 
the resulting hybrids have Invariably shown the beardless 
character, while their progeny have consisted of beardless 
and bearded forms in the proportion of three to one. 
Similar results have been obtained on crossing lax add 
dense eared races, rough and smooth chaffed, and red and 
white, though in the last case It has so far been impossible, 
owing to bad ripening, to distinguish clearly enough 
between red and white chaff to establish their proportions. 

At the same time it has been shown that the sharply 
keeled glumes found in TrfCicum turgidum, e.g. are 
dominant over the glumes with rounded bases occurring 
commonly in the varieties of T. vulgar e, that the grey 
colour of glumes and pales is dominant over red and white, 
that broad leaves are dominant over narrow, and rough 
ones over smooth, that certain groups of bristles on the 
ridges of the stem which distinguish some varieties are 
dominant over the ridges without bristles, and that hollow 
stems are dominant over pithy stems. With regard to 
grain characters, the long and narrow type Is dominant 
over the short and round, and the red over white At the 
same time certain complications have been met with which 
will entail further investigation. Thus the rough-chaffed 
grey Rivet's wheat, when crossed with a smooth-chaffed 
white or red wheat, gives hybrids which vary considerably 
both in the roughness and colour of the chan, some being 
almost glabrouB and showing decidedly the red or white 
colour as well as the grey. The samp Impure dominance 
of the rough chaff and colour is found In the following 
generation. Where other rough-chaffed wheats have been 
made use of in the place of Rivet wheat though this 
character has been purely dominant. 

Further, particularly among the progeny of the hybrids, 
there is a marked tendency for the various characters to 
become intensified. Medium lax, for instance, becomes very 
lax, the grey colour becomes almost black, and the red a 
deep brown At the same time, unexpected forms appear 
in this generation showing characters unrepresented in 
either parent. The commonest of these, so far, has been 
a spelt-like wheat with peculiarly lax ears, thick glumes, 
and the typically dosed aplkelets of T. sptlta Many of 
these exceptional forms are sterile—probably owing to im¬ 
perfectly developed pollen. 

These botanical characteristics are, however, of little 
importance technically, the farmer and miller being con¬ 
cerned chiefly with the quality, yield, hardiness, time of 
ripening, susceptibility to disease, &c. v characteristics, at 
present practically unexamined, which one might term 
11 constitutional." 

The quality of the grain can, to a certain extent, be 
judged by the hardness and translucency of its endosperm, 
the poor starchy grain being soft and opaque Accepting 
this as a guide, then, good quality is a dominant character, 
at all events so far as an examination of the first gener¬ 
ation of the hybrids goes The late ripening habit is also 
dominant over the early ripening habit As an example, 
T Pou nicuni, ripening early in August when sown about 
the middle of March, was crossed with Rivet wheat ripen¬ 
ing late in August when auturtin sown. The hybrid grains 
were sown on March 15, and produced plants which 
ripened their grain about the middle of September—simul¬ 
taneously wltl\ Rivet wheat sown on the same date. 

Experiments on the susceptibility to disease are also being 
carried out. This point Is being Investigated both with 
rusts and mildew, the two serious wheat diseases, inasmuch 
as they are untreatable. For the purpose of the experiment, 
in 1901 Michigan Bronze and a wheat with the Michigan 
Bronze strain in it, viz. Red King, both liable to rust, 
were crossed with Rivet wheat, which Is practically 
Immune Reciprocal crossea were made In each case. The 
following year che hybrids were the most badly rusted 
plants among the experimental plots, and there was nothing 
to choose between the plante with Rivet wheat as male or 
female Incidentally, then, It might appear to anyone who 
accepted Eriksson's views that In the case of Rivet wheat 
g x Red King or Michigan Bronse <f, the so-called 
11 mycoplasma 11 nad reached the hybrid grain by way of 
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the generative nuclei But 1| such an interpretation 
IKMbIUo? I think not. 

On harvesting the plants the grain was found to be badly 
shrivelled, the Nkilgan Bronze crosses only producing three 
grains, none of which germinated. From about three 
Sfcindred grains of the Rivet and Red King crosses, two 
hundred and slaty plants were railed. The rust appeared 
on these as early as March 16, and by June 15 many plants 
were* orange-coloured even on the highest leaves. On 
counting out the plot, 78 plants were found to be free from 
disease, 118 were slightly Infected, and 64 were badly 
attacked. By June 39 the epidemic seemed to be at its 
height, and a second count showed that the number of 
disease-free plants was reduced to 64, while 195 were In¬ 
fected, for the most part badly. 1 

These figures seem to be too close an approximation to 
the Mendellan ratio of 1 ; 3 to be a mere accident, especially 
when taken In conjunction with the results of the first 
generation. The susceptibility of wheat to the attacks of 
rust is therefore a definite Mendellan character 

If further researches should show that this capacity for 
resisting the attacks of disease-producing fungi is in reality 
a tangible characteristic, the plant-breeder, at all events, 
will have definite lines to go upon in attempting to solve 
om of our most important agricultural problems, namely, 
dud of producing disease-resisting strains. 

^ R. H Biffen. 


PROBABLE ERROR IN VITAL STATISTICS 

A PAPER on 11 The Degree of Accuracy of Statistical 
Data/’ by Mr. Carl C. Engberg, has been published 
by the University of Nebraska. "This paper, M Mr 
Engbtfg tells us, 11 is written as a protest against the un¬ 
necessary refinement of statistical computations as carried 
out by the biometricians of to-day M Mr Engberg com¬ 
plains that the more 11 prominent biometricians " have 
worked with five or six figures when they might have 
worked with three or four with equally good results. He 
illustrates this by comparing Prof Pearson's work on 
enteric fever, published in 1894, with a revision of it by 
himself using only three places of decimals He considers 
that the one is as good as the other. He does not, how¬ 
ever, apply the test for relative goodness of fit of observ¬ 
ation to theory— Phil Mag , July, 1900—but discards it 
without examining the analysis by which it is reached, on 
the basis of a paradox that he has not been able to see 
through He appears to dislike the test because if 16,000 
observations are distributed in the same proportions In n 
groups as 1000 observations the former distribution shows 
a lower probability for the fit than the latter, if the same 
curve be used in both cases. This, however, must be right. 
16,000 observations should give a result nearer a smooth 
curve than 1000. The percentage error has been discarded 
for years by trained biometricians, it was merely a 
temporary modus vivendi. 

As to the use of a greater or less number of decimal 
places, to those who work with mechanical calculators the 
number is practically indifferent, and to trained computators 
even a 7 or 10 figure table of logarithms is hardly slower 
in use than a 4 or 5 figure table. But are the decimal 
places when reached worth having 9 Very often not, very 
often they are. Mr Engberg seems quite incapable of 
distinguishing between the two classes of cases. The only 
means of testing is to consider the probable errors of the 
results. The theory of the probable errors of the constants 
of frequency curves was not given until 1898, and it was not 
possible to say in 1894 how many places of decimals were 
or were not necessary. Mr. Engberg appears to think that 
because vital statistics are tabled to one or even four year 
units, it is Impossible to ascertain the values of constants 
to two or three decimal places of those units lie states, 
vaguely, chat " the constanta cannot be more accurate than 
the data upon which they are based " He might well have 
asked the American actuaries for their views on this point I 
Practical men do not work to 6 or 10 figures for the mere 
Measure of it, and in the particular case cited by Mr. 
Engbergn-" Makeham's c 11 —we have a constant which 
1 Ons plant overlooked. 
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has often to be raised to the fiftieth power I Does Mr. 
Engberg believe that the mean age at death of n population 
of Several millions, classified solely by year of age at death, 
cannot be found to less than the rough >eur whuh is the 
basis of the grouping 9 

Mr. Engberg says that his " paper has not been written 
in a fault-finding spirit by u detractor of the new science 
of biometry, but by a teacher of the science " It seems a 
pity that Mr Engberg should not have studied either the 
history or literature of the science he is teaching, or, 
apparently, have received a training in mathematical 
statistics. In the former case he would have known that 
the method he suggests on p 9 has been long in use (Yule, 
Proceedings of Royal Statistical Society, vol lx , part iv , 
1897), ana the inner meaning of tables of powers for testing 
the last column of high moment tables would have been 
obvious to him. In the latter case he would have made a 
valid criticism of over-many decimal places by simply show¬ 
ing that they gave results beyond the probable error of the 
constant involved, or did not improve the goodness of fit 
as tested by a legitimate method We are doubtful whether 
the growing practice of appointing teachers of biometry In 
the American universities without preliminary training is 
really helping the science forward. It leads, it is true, to a 
multitude of biometric papers, but very few of these are of 
permanent scientific value 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Oxford —On Thursday, November 19, an election took 
place of great importance in relation to the advancement of 
the study of mental science in Oxford—that of Df. W 
MacDougall to the readership in psychology founded some 
yiurs ago by Mr Wilde The first reader was Mr Stout, 
the well-known editor of Mind f who last summer resigned 
the Oxford appointment for a professorship at St Andrews. 
His successor will no doubt follow in Mr. Stout's footsteps, 
but those who appreciate the value of the experimental 
method in psychology confidently anticipate that oppor¬ 
tunity will now be given for this study in Oxford Dr 
MocDougall has himself approached the subject from the 
experimental side, and is the aurhor of very important re¬ 
searches on the physiology of the nervous system, among 
which those relating to the theory of colour vision may 
be taken as examples As a member of the Cambridge 
Anthropological Expedition to Torres Straits and Borneo, ne 
conducted experimental researches on the mental pro¬ 
cesses of savages, which afford substantial evidence of his 
power as an investigator When to this it is added that 
he is no less j master of the older methods than of the 
new, and is regarded as a man of power alike by physio¬ 
logists and by philosophers, the university may well be 
congratulated on so valuable an accession to its intellectual 
forces Against any regret that may be felt that the new 
reader is not an Oxford man, the fart may be set off that 
one of the most successful find influential of American 
experimental psychologists—Prof I itchener—received his 
training m both sides of the subject at Oxford 

Cambridge.— Dr. Hobson, F R S , has been appointed 
the first Stokes lecturer, and Dr Baker, F R S , the first 
Cayley lecturer, in mathematics 
An Isaac Newton Studentahip of aooJ a year for three 
years, for research in astronomy and astronomiral physics, 
will be vacant in the Lent term, 1904 Candidates must be 
bachelors of arts under twenty-five years of age Applica¬ 
tions are to be sent lo the Vice-Chancellor by January a6. 

The degree of D Litt. is to be conferred honoris cotisa on 
Prof. Thdophile Homolle, member of the Institute of 
France, director of the French School of Athens 
Prof Woodhead, Mr J E Purvis, Dr. Tatham, Dr. 
Lane Notter, and Dr R D Sweeting have been appointed 
examiners In State medicine for the diploma In public 
health. ■ 

The scheme for the establishment of a geographical 
school and the institution of a special examination in geo- 
rophy and a diploma in geography will be submitted to 
enate for adoption on Dei ember 5 



94 


NATURE 


[November 26, 1903 ‘ 


Prof. William fr. Duhand, professor of murine engineer¬ 
ing, has been appointed acting director of Sibley College, 
Cornell University, In succession to the late Prof. Thulium. 

Da. Morris W. Travers has been Appointed professor of 
chemistry in University College,'Bristol, In succession to 
Prof. Sydney Young, F.R S. Dr. F E. Francis, lecturer 
in chemistry, has been promoted to the rank of assistant 
professor In the college. 

Speaking at Limerick last week in distributing prizes to 
the pupils of the Municipal Technical, Science and Art 
Schools, Sir* Horace Plunkett remarked that the whole 
country had now taken up the work of technical education 
with a quickness, receptivity, and responsiveness which he 
was told by educational experts had not been witnessed 
in any country under similar economic conditions, and in 
so short a time. There was now scarcely a corner of 
Ireland where the people were not showing an anxiety and 
practical interest to take up a scheme which had been in¬ 
troduced under the auspices of the Department of Agri¬ 
culture and Techn!;al InstrjctiDn. 

In the course of an address at Liverpool on Saturday last 
Sir Philip Magnus remarked that our very existence as a 
nation depended upon our continued educational advance 
There was a startling contrast between the liberal expendi¬ 
ture in America and Germany upon specialised university 
research and the small sums spent here. This country had 
little to leam from the method of teaching in American 
schools, but what we could and must learn if we were to 
recover lost ground wa« a changed attitude towards educa¬ 
tion itself Few manufacturers in this country yet realised 
the economy and industrial advantages of attaching to their 
works Intelligence departments staffed with scientific ex- 
pflttg,' 'He was glad to say, however, even in this respect 
the outlook was Improving, and there were many signs of 
brighter days in store 


SOCIETIES AND ACADEMIES 

London 

Royal Society, November 19.—"The Sensation of Light 
produced by Radium Rays, and its Relation to the Visual 
Purple 11 By W. M. Hardy and H K Andorran. 

When a few milligrammes of radium bromide are brought 
near the head in the dark a sensation of diffuse light is 
produced 1 - The authors find that this is not due to any 
direct response on the part of the retina, the optic nerve, or 
the brain, but to a fluorescence of the tissues of the eye¬ 
ball, notably of the lens and of the retina itself, excited by 
the J 9 and y rays. 

The visual purple of the retina is not bleached by any 
of the radium rays 

The authors point out In passing the peculiarly high 
opacity of The eyelid to the rays, as compared with the skin 
of other parts of the body. 

V Physical Society, November 13 —Dr. R T Glszebrook, 
F.R S., president, In the chair.—Sir Oliver J. Lodge read a 
paper on means for electrifying the atmosphere on a large 
scale. Twenty years ago the author was engaged with Mr. 
J. W. Clark on on investigation of the dark spaces seen 
near hot bodies placed in illuminated smoke. The existence 
ol these dust-free spaces was discovered by Tyndall, and the 

P henomenon had been investigated by Lord Rayleigh 
'yndall worked with high temperatures, and attributed the 
effect to the burning of the dust near the hot body Such, 
however, cannot be the case, as the spaces exist when in¬ 
organic dust, such as oxide of magnesium, Is used. The 
conclusion at which Messrs. Lodge and Clark arrived (see 
PhU. Mag , 1884) was that the result was due to an atirlal 
bombardment from the hot wire which drove the particles 
away, and they tried the effect of electrifying the hot body 
to see if there was any modification of the dark space A 
new phenomenon waa discovered, the whole of the dust 
being driven to the sides of the containing vessel This 
experiment was shown by the author at the British Associ¬ 
ation meeting In Montreal in 1884, and subsequently, on a 
largei scale, at the Royal Institution. In the latter experi¬ 
ment two pieces of wire gauze, connected to the terminals 
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of an electric machine, were placed opposite each other in 
a smoke-filled chamber, through which a current of smoke 
was slowly passing. Upon electrifying the plates the smoke 
ceased passing, tne duet particles cohered, hovered in the 
air, and were either driven to the sides of the chamber Or 
fell to the bottom In the case of mist, electrification of 
steam in a bell Jar converted It into fine rain. It seems 
therefore possible that rain might be produced by fherelec- 
trlficatlon of a cloud. Sir Oliver Lodge has tried at 4 *lver- 
pool to disperse fogs by discharging elechrldty into them. 
For this purpose a large mast was erected on the roof of thd 
University College buildings. It terminated In a bundle bf 
points, to which electuclty was conveyed from a WLmshurst 
machine by a wire supported by specially constructed in¬ 
sulators. In order to drive electricity from a point far re¬ 
moved from a surface a high potential is necessary/and 
sometimes a large gas flame was used to supplement Lhe 
points. Upon one occasion lhe discharge of electricity from 
th<3 flame was sufficient to keep a clear space of 50 or Go 
yards radius In a dense fog. The author had hoped to 
induce the Mersey Dock Board to try the principle on a 
large scale, having a senes of positive discharges on one 
side of the river and a series of negative discharges on the 
other; but he felt a certain reluctance in recommending the 
method to practical men so long as it was necessary to 
derive the current from a Wimahurst machine, A dynamo 
would be a more suitable generator If ft were possible to 
gei a sufficiently high potential The way out of the diffi¬ 
culty is lo rectify a high-tension alternating current, and 
Sir Oliver Lodge has Tor some time been considering the 
possibility of doing this by utilising Cooper-Hewltt mercury 
lamps. A study of these lamps has led hun to believe that 
their rectifying power is much assisted by the outside 
me.allic coating which surrounds the mercury electrode, 
and which is connected to the positive terminal of the lamp 
Tn order lo rectify an alternating discharge, four lamps are 
s f arranged in the form of a quadrilateral that, when the 
leads from the terminals of an alternating transformer are 
connected lo two opposite comers, two unidirectional 
currents are obtained from the other corners Experiments 
have been made at Birmingham by sending the current from 
a high-frequency alternator (3000 — per sec) through the 
primary of an Induction-coil and connecting the terminals 
of the secondary to the rectifiers lhe length of (he rectified 
spark tan be increased by putting a number of lamps in 
sciles in each arm of the quadrilateral arrangement Sir 
O’lver Lodge performed an experiment at the meeting to 
show the dissipation of fog by electrification The current 
from (in alternator was passed through the primary of a 
coil and the terminals of the secondary connected to the 
rectifiers, twelve lamps fn all, three In senes in each arm 
This arrangement Is capable of giving a rectified spark a or 
3 inches long, the unidirectional nature of which tun be 
proved by passing it through a Crookes or a Rdntgen tube. 
Some magnesium Wire having been burnt under a large 
bell jar to fill it with a cloud of magnesium oxide, the jar 
was then illuminated by the light from an electric lamp. 
Passing through the base-plere upon which the bell-jar was 
placed was a conductor which terminated in a point inside 
the jar. When the terminals between which the rectified 
discharge was passing were separated and the other end 
of this conductor was joined to one of them, the electricity 
streaming from the point into the clouded atmosphere caused 
an immediate deposition of the magnesium oxide.—Sir 
Oliver Lodge also described an arrangement for driving 
mercury pumps, designed by Mr. 13 . Davies and himself. 

Chemical Society, November 5.*—ProC W. A. Tilden, 
F.R.S., president, in the chair—The following papers were 
read:—The reduction of hydrazolc add, by Mr W. T 
Oooko. The products were hydrazine and ammonia In 
place of the expected cyclic nitrogen hydride.—Preliminary 
note on the viscosity of liquid mixtures, by Messrs. A. E. 
Dunaton and W. H C. JsmmeH. The viscosity curve 
of a mixture of two non-assoclated liquids is a straight 
line, of a non-associated with an associated liquid, a line 
convex to the axes, and of two associated liquids, a line 
concave to the axes.—Contribution to the study of the 
reactions of hydrogen peroxide, by Mr J. MoLnUIm. 
The evolution of oxygen Induced by the addition of solutions 
of hydrogen peroxide to acidified solutions of potassium 
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bichromate or permanganate U not quantitative. Man¬ 
ganese dioxide reacts with hydrogen peroxide only in 
presence of sulphuric acid, and even then the reaction is 
incomplete.—The constitution of certain silicates, by Mr. 

C. Olmmoiufla. The results obtained in a series of reduc¬ 
tion experiments made on metallic silicates indicate that in 
coiriplez iDJcates the silicon atoms are attached to each 
other*/and each to two atoms of oxygen, the unappropriated 
oxygen atoms being those by which the metallic oxides are 
attract, loathe silica compUij.—Constitution of chrysophanic 
dc Id in 01 'emodlnt by Messrs. H. A. D. Jewett and C, E. 
PeHsr. Ghrysophanlc acid is shown to be 5 B-dihydroxy- 
i-methylanthraquinone, and emodln either a 5 8- or 
3:5; 8-trlhydroxy-i-methylanthraquinone —Conductivity of 
subfftances dissolved in certain liquefied gases, by Messrs 

D. D. it—I• and D. Molntoeh. The conductivities of 

solutions of a number of substances In liquefied hydrogen 
chloride, bromide, iodide, sulphide, and phosphide have been 
determined.—The behaviour of metallic oxides towards 
fused boric anhydride, by Messrs C. H Burgee* and 
A. Holt*—Note on some reactions of vanadium tetrachloride, 
by Mr. D D Bt—I*. A description of the results obtained 
by the use of vanadium tetrachloride as d chlorinating and 
condensating agent in the synthesis of organic compounds — 
Studies on comparative cryoscopy, 1 , the fatty acids and 
their derivatives In phenol solution, by Mr. P W 
Robortaon. It Is shown that Lhe rate of association for 
fatty acids (normal) rises and falls as the series is ascended, 
and Is influenced both by the nature and position of a sub¬ 
stituent.—Vapour pressures of sulphuric acid solutions, by 
Mr B C Burt.—Additive compounds of rym-trinitro- 
benzpne and alkylated orylamines, by Messrs H Hlbbert 
imd J J Budborough.—Interaction between chloric and 
hydnodic acids, by Mr J MdOrm*. A study of this re¬ 
action, and especially of the rate nt which it progresses — 
3 5-Dichloro-i ■ 1 a-triinethtl-A 3 J -d ill vdro benzene A cor¬ 

rection , by Mr. A W Cro*al*y- This compound is now 
shown to be the corresponding derivative of unreduced 
benzene —The estimation of hydroxyluimne, by Messrs 
H. O Jon— and F W Qnrpontor. The method is based 
on the reduction of alkaline copper solutions by hydroxyl- 
amine —A study of the isomerism and optical activity of 
quinquivalent nitrogen compounds, by Mr H O Jen—. 
A number of derivatives of the type N R R'R ,; X have been 
prepared, but from these no optically active isomendes 
could be obtained —The influence of various substituents on 
the optical activity of tartrnmide, by Messrs P F 

Franhland and A Slator.—-The influence of cyclic radicles 
on optical activity, tartaric-ar- and ae-tetrahvdro-fl- 
naphthylamides, furfurylamide and pipendide, by Messrs 
P F Frankland and E Ormnrod Part of a systematic 
examination of the relationship between rotation and 
chemical constitution of optically active substances —The 
rotatory power of maldiamidc, maldi-n-propylamide, and 
maldibenzylamide, by Mr J MeOrts.—Further experi¬ 
ments with phosphorus sesquisulphide, by Mr E- G 
Olay ton. The results of the application of Mitscherlich's 
test to specimens of phosphorus sesquisulphide which had 
been exposed to air under various conditions were given. 

Royal Astronomical Society, November 13.—Prof 
H H Turner, F.R S., president, in the chair—Mr P H 
Oow*ll read a paper on errors In the moon's tabular longi¬ 
tude as affecting the comparison of the Greenwich meridian 
observations from 1750 with theory —The A*tronomor 
Royal read a paper on the large sun-spots of October and 
Ncveniber, and the associated magnetic disturbances, and 
exhibited photographs of the sun-spots taken at the Royal 
Observatory, and of the magnetic tracings, showing the 
mast considerable disturbance to have been on October 31 — 
Mr. Nowell showed and described a series of fine spectro- 
hellographs of the great spot^groups, taken by Prof. G E 
Hal*.— Mr. N—rbwgln showed photographs of the 
November sun-spots.—Spectroheliographi of the spot-groups 
taken on October 9 and 31 In K light by Mr. Rv—ffll■ 
showing the flocculent masses of faculn surrounding tne 
spots, were also thrown oa the screen.—Dr. L—k—r con¬ 
sidered the correspondence of magnetic storms with solar 
prominences was more marked than with sun-spots, and 
pointed out that magnetic disturbances become more decided 
as the prominences approach the poles.—Father lldfteaves 
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directed attention to the work at Stonyhurst, and to bis 
contusion that sun-spots are not the cause of magnetic 
disturbances, but that both phenomena have a common 
cause —Father Sldgreaves then read a paper on a spectro- 
graphic study of 19 Lyra at the Stonyhurst Observatory: 
he exhibited slides of a series of spectra taken at different 
dates, and explained his theory of the changes in the light 
of the star —Prof Turn— gave an account of a method 
of photographing the moon with the surrounding stars, the 
results of which appeared very promising. In* order to 
reduce its light the moon was covered by an opqque screen, 
in which was a sht, the screen was drawn 4 slowly across 
the plate, and a sufficient exposure thus given, while 
Images were obtained of stars down to about the ninth 
magnitude—Many other papers were taken as read, 

Cambridge 

Philosophical Society, November 9 —Mr. A C Seward, 
vice-president, in the chair.—Exhibition of living Gongylus 
gemgyloides, a floral mantis, by Captain C E William*. 
1 he insects exhibited show the pupal or nymph stage in 
the development of this mantis. They were hatched from 
the egg about January 18 of this year, and in the ordinary 
course should have attained the imago or winged state at 
the end of October Development appears to have been 
arrested by the unsuitable climate of England, and by loss 
of appetite under confinement r \ he floral mimicry is 
eHeeled by the foliaceous expansion of the prothorax around 
the insertion of the front pair of legs. r lhis expansion is 
roughly diamond or oval shaped, and on the under side is 
of a bright azure blue tipped with rose purple at the angles 
and margins, in the centre of this disc is a deeply pig¬ 
mented blark spot of triangular shape. The front pair of 
legs are held closely folded together in the fropt of the 
coloured disc lhe azure coloured disc resembles a H small 
flower, and the black spot mimics the tube of a corolla 
The attitude adopted by the insect when at rest and intent 
on catching its prey is an inverted position below a leaf or 
spray of leaves, the coloured side of the prothoracic disc 
being turned to the brightest light available Insects, 
especially butterflies, are readily attracted by the floral simu¬ 
lation. I he hinder part of the prothorax is drawn out into 
a long stalk and coloured a light green, enhancing the floral 
resemblance The rest of the body is shaped and coloured 
to resemble a bunch of dead leaves, and is practically un- 
djicer ruble amid its natural surroundings 1 he inserts ex¬ 
hibited were brought from Rangoon —Experiments in wheat 
breeding, by Mr R II Bitten (see p cp) 

Paris 

Academy of Sciences, November 16 — M Albert Gaudry 
in the chair —A new method of preparation of argon, by 
MM H Mol— and A Rlgaut. \ he argon is prepared 
in four stages, the first three of which, the removal of 
oxygen from Lhe air by heated copper, concentration by 
passing over a mixture of lime and magnesium, twice, arc 
identical with the processes worked out by Sir \V Ramsay 
and 1-ord Rayleigh In tho fourth stage the gas, after 
passing over a lime-magnesium mixture, is treated with 
pure metallic calcium at a dull red heat Since cakium 
forms a hydride stable at 500° C , this removes at one oper¬ 
ation the last traces of nitrogen and hydrogen The 
apparatus produces one litre of pure argon in twelve hours 
—Mr G W Hill was elected a correspondant in the section 
of astronomy in the place of M. Schiaparelli, elected foreign 
associate.—On the analytical nature of the solutions of 
certain partial differential equations of the second order, by 
M. S. B*rn*t*ln. —On the use of the Schrader tacheograph 
in hydrographic work, by MM F. Behrador and Ch 
Bauorwoln. —On Lhe extraction of oxygen by the partial 
liquefaction of air, by M. Georges Claud*. A method is 
described in which only a portion of the air is liquefied 
at a low pressure, and this liquid, with any prellmlflary 
evaporation, gives a gas containing 92 per cent, oxygen, 
Lhe apparatus giving about 35 cubic metres of this per 
hour — The measurement of very small angles of rotation, 
by M Marcel Brlllouln. Between the two Nlcol prisms 
is introduced a thick plate of Iceland spar with parallel 
faces, cut at 45° to the axis, a half-wave plate, at 45° 
to the principal sections of the spar, and a second plate 
of spar similar to the first It Is possible to measure to 
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a half-second, of arc with this arrangement.—On the deter¬ 
mination of maxima and minima or transparent, by 
OamlohoL A modification of the Gouy ipectropHWo- 
meter. In which the two Nicola are*, replaced by a rotating 
disc, partly cut awav in sectors —-Same remarks on the 
magnetic storm of October 31, by M. Em MarehaiML 
The author concludes that during magnetic storms the 
currents disturbing the earth's Acid are situated at least 
partially In the upper regions of the atmosphere. The 
magnetic storm coincided with the passage of an Important 
group of suit-spots across the central meridian —On a 
rigorous separation of |he rare earths, by MM. O. Urbmln 
and H. Lsoomba Ay the addition of the double nitrate 
of magnesium and bismuth to the mixture of double nitrates 
of rare earths, each earth has as its only impurity bismuth, 
which is readily removed, instead of another rare earth 
The method has been applied with success to mixtures of 
samarium and gadolmum —On kermes mineral, by M. J 
■ougault. —On the acetylenic ketones, a new synthesis 
of the Isoxazalx, by MM Ch Moarsu and M Braohln. 
Ketones of the type of acetyl-phenyl-acetylene react quanti¬ 
tatively upon hydroxylamlne, giving lsoxazols.—On the 
retrogradatlon of starch, by M L MsqusniM. The 
retrogradation is favoured by lowering the temperature 
and by the presence of minute amounts of mineral acids.— 
The mAuence of the nature of the external medium on the 
organic composition of the plant, by MM. Alex. HSbert 
and E Oharabst —On the relation between the luminous 
intensity and energy of assimilation in plants belonging 
to different biologiral types, by M Fr Wole. —On the 
structure of the cotyledons and the disposition of certain 
adventitious roots In young labiate plants, by M Kdne 
Vlguof. —On polymorphism in nitrates, by M Frfd 
WailsfUt —On some analogies of geological facies 
between the central zone of the eastern Alps and the 
internal zone of the western Alps, by M Pierre Fsrmlsr. 
—On artesian wells, by M. D. Panttnslll. A consider¬ 
ation of the Influence of the pressure exerted by the rock 
mAss upon the subterranean sheet of water upon the well 
level.—On a new fossil-bearing level in the Keuper beds, 
by MM M. Plroutot and Arm Laurent.— A comparison 
of the letters of the alphabet from the point of view of 
the speed of writing Tne formation of a rational alphabet, 
by MM. Andrd Iroos and D lulnr. The present 
alphabet is badly conceived from a physiological point of 
view. A senes of signs is suggested by means of which 
the speed of recognition of letters could be increased one- 
third.—The electrical resistance of the human body, by 
M. Stdphane Loduo. The electrical resistance of the 
human body is especially the resistance of the skin, and 
this, like all electrolytes, depends on the nature and con¬ 
centration of the Ions it contnlns —Contribution to the 
treatment of cancer by the X-rays, by M Blrmud. 'Ihe 
disease was a typical epithelioma, and had recurred after 
one operation. After four months’ treatment with the 
X-rays the pain disappeared, and the size of the tumour 
Was reduced three-quarters—Contribution to the study of 
hydrochloric acid in digestion, b) MM A Doagrui and 
J. Ad tor. 


DIARY OF SOCIETIES, 

THURSDAY, Novrmrbh >6. 

Roy*l Society, a 4.30 — Mathematical Coniribuuont 10 ihc Theory of 
Evolution, XII , On 1 Goners!lied Theory of Aiiornsrlve Inheritance, 
with Speciel Reference to Uendel'i Lawa - Prof K Peer son, F R S — 
On ihe Distribution of Sireu ind Strain In the Cross-Section of a Ream 
J Morrow —Some Eiperimenli In Maxnetum . T C. Porter 
Institution op Elbctuical Euginkbis* al fl — The Teminaof Electnc 
Generator* by Air Calorimetry. R Thralfnll, F R.S —‘The Ed iron 
Accumulator for Automobiles W Hibbert. 

a FRIDAY , November my 

Physical Society, at 5 — Ad Flectrlcal Thermonlat Horace Darwin,— 
On the Occurrence of Caviitf km In Lubrication 5 . Skinner.—A Lecture 
Experiment In Rlecirlcal Romance Dr W Watim 
Royal Asthomomical Society, at B.— Lecture by the President. Prof. 
H H Turner. 

MONDA K, November 30. 

Society op Arts, at B.— The Mining of Non-MuaUlc Minerals: Bennett 
H. Brough. (Cantor Leciurei. 11) 

Institute op Actuaries, at 3 —On the Comparative Mortality among 
Aaiured Uvn of Abstainer! and NoB-Abatable n ftom Alcoholic Be vet- 
Ages Mxckcnne Moore 
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TUESDAY, OKUHI i. 

Institution op Civil Enoinxebr, at L—I' 

Distribution of Meu and Kvtnsu “ 

Isles: Dr. H. IL MUL 
Zoological Society, at B ja-Noia 1 
the American Vultures, with Remirhi op 

Genera Sarairhamphiu, Gynagui and Catbarte*: F_,_, 

—On the Mammals of Cyprui 1 Miu Dorotby M A. BaW.-gQu ibl 
Cause of Death of a Polar Bear recently Living fit the Soc&eryYDnrdens. 
—Dr. R. N. Snlarngn. 

WEDNESDAY , DecemiW*^ 

Entomological Society, at B 
Society op Arts, at B.—The Fiscal PioMam S 1 tC»i 
Grolooical Society, at B.—Note on r l 4 ie GanmM 
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THE reformation of the teaching of 

GEOMETRY. 

Geometry, Practical and Theoretical. By 
C, Ml*?. MpA., Winchester College, and A. W. 

Harrow. Pp. xi+355, (Cam- 
Ity Press, 1963.) Price 35. 6d. 
try for Schools. By S. Barnard, M A., 
J. M. Child, B.A., Technical College, 
vi+514. (London: Macmillan and 
.) Price 4*. 6 d. 

E lGHt ydfaSrago the writer of this review, when 
publishing a small book on geometry for the 
use of pupils ofeflgbt or nine years of age, was assured 
by many friends that the attempt to get rid of Euclid's 
order and language was a hopeless one, and that, even 
if it werq successful the foundations of all logical 
thought in England would be destroyed. Against a 
strong conservatism itlseemed vain to point out that 
the great developments 6f modem geometry were made 
by European mathematicians who were not brought 
up on Euclid The question had been tackled before, 
but with no success. When, however, the British 
Association and the Mathematical Association 
appointed committees to grapple with the matter in 
earnest, the victory of reform was assured The 
former body thought it wise to lay down generalities, 
while the latter went Into such minute details as to 
the course to be pursued by teachers, and the proposi¬ 
tions which should be included in school instruction, 
that it has been possible to embody its recommend¬ 
ations in definite systematic treatises, such as the two 
excellent works the titles of which are quoted above. 

That some recognised order of deduction must be 
established is a fact which is forced upon anyone who 
has to perform the part of an examiner, more 
especially for the public service, and the fact that there 
is a close agreement, not only in method, but in order, 
between the two works before us shows that the diffi¬ 
culty of dethroning Euclid is quite imaginary. 

Each of these books is a vigorous protest against 
the extraordinary contention which we have sometimes 
heard, that 11 you must make bad figures in geometry 
so that the logical faculty of the pupil shall receive no 
assistance from them." Rule, compass, set square, 
and protractor are now the tools with which the young 
pupil begins his acquaintance with this subject; and 
we venture to say that, under the new system, the 
typical schoqlboy will change his attitude of repug¬ 
nance to 44 that beastly Euclid 11 ; the subject will 
actually becofiie popular. 

The work of Messrs. Godfrey and Siddons begins 
with fifty-nine pages of 41 detrimental geometry,” in 
which the pupil is taught to draw various figures by 
the use of scales, compasses, fee. There is no formal 
list of definitions] the definitions are given as they- 
are required. 

Messrs, Barnard itad Child open with a list of 
definitions* each'of which, however, is illustrated $y 
a good deaf figure, and theft follows part 11, of the 
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book, which Is 14 practical," and occupies 224 pages. 
This U occupied wholly by constructions, and many of 
theseronstructions are to be taken in conjunction with 
corresponding theorems^ to which the pupil is duly 
referred In part ill. of the book, which is 41 theoretical." 
It must not be supposed, however, that part ii is 
merely constructive—that is, that the pupil is directed 
to perform certain operations without understanding 
the reason The constructions are, almost invariably, 
accompanied by a justifying proof, qpd the whole 
collection seems to be exhaustive. Here the nature of 
an envelope is also explained, and a few examples of 
the drawing of envelopes are given. 

Under the head of constructions we find also the 
definitions of the trigonometrical functions, and some 
constructions founded thereon, so far as one angle Is 
concerned. There is also a section dealing with the 
displacement of a lamina in its own plane, and the 
nature of the instantaneous centre of rotation. It is 
needless to say that the plotting of figures on squared 
paper and the measurement of areas thereby occupy 
a fair space In this section. The principles of folding 
and superposition, also, are largely employed as a 
means of proof. There is no doubt that in this work 
of Messrs. Barnard and Child the teacher will find 
every requisite for the modern teaching of geometry, 
including a very large number of illustrative examples. 
The collection of all construction propositions into one 
large section by themselves is the main difference 
between the two works before us. 

In the work of Messrs. Godfrey and Siddons the 
constructions appropriate to each branch of the subject 
form a special section in that branch; thus construc¬ 
tions relating solely to triangles are taken together in 
the part of the book dealing with congruent triangles, 
those relating to circles in the part dealing with 
circles 

There is a remarkable similarity of procedure in the 
theoretical or deductive portions of both works. Each 
begins with the discussion of angles at a point, than 
follow the treatment of parallel lines, ahgles of a 
triangle and external angles of a polygon, congruent 
triangles, inequalities (1 e. of sides and angles of a 
triangle) and parallelograms, closely followed in each 
work by the discussion of areas. 

Messrs. Godfrey and Siddons adopt the invariable 
plan of accompanying each proposition with a large 
series of examples and applications. Sometimes we 
come across a well chosen practical example calculated 
to enlist the interest and sympathy of the yOung pupil 
—such as the application of a simple case of congruent 
triangles to the finding of the breadth of a river, o£ 
which a figure is given The work is a charming one,^ 
marked by great simplicity. 

Squared paper and the plotting of coordinates find 
also ample space in this book. Geometry is supposed 
to have arisen from the necessities of land-surveyors, 
but any such mundane connection has been so long 
vered that wo find ourselves astonished when wr 
actually see (p. 180) an irregular figure plotted and its 
area estimated by a process of give and take—and this 
In the midst of some of Euclid’s propositions, too! 
Truly the times hafe altered rapidly—a still further 
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proof of which fact is furnished by the liberty which 
each of these excellent works takes with Euclid's Prop. 
19, Bk. vi — 11 similar triangles are to one another in 
the duplicate ratio of their homologous sides"— 
mysterious but high-sounding to countless generations 
of schoolboys. Here it is, in identical words in both 
books, 44 the ratio of the areas of similar triangles, or 
of two similar polygons, is equal to the ratio of the 
squares on corresponding sides,” brought down to 
definiteness qnd intelligibility at last! 

There are certain time-honoured propositions in the 
treatment of which teachers will take a special interest, 
and none more prominent than Euclid's Prop, i of 
Bk. vi Messrs Barnard and Child prove it by 
assuming that the bases of the triangles are multiples 
of some common length, while Messrs Godfrey and 
Siddons (p. 175) treat It as a mere result of the fact that 
the area of a triangle is half the product of a base and 
the corresponding perpendicular—both proofs, ol 
course, resting on the same ultimate assumption. In 
justification of such proofs it may be said that no useful 
purpose will be effected by an early discussion of in¬ 
commensurable quantities 

There arc many things—such, for example, as the 
constancy of the product of the radii vectores from a 
fixed point to a circle, the nature of a tangent as a 
limiting position of a chord, &c —m which wc have an 
agreeable and useful variety of treatment in these two 
works, but the limitation of space renders further 
reference to them here impossible. 

G M Minchin. 


" SEMI-DARWINIAN Jf SPECULATIONS. 
Doubts about Darwinism By a Semi-Darwinian 
p P . vi+115 (London . Longmans, Green and Co , 
1903 ) Price 3J 6 d 

HE preface of this work informs us Lhat its author 
has endeavoured to conform strictly to the prin¬ 
ciple laid down by Lord Kelvin, as follows — 11 If a 
probable solution, consistent with the ordinary course 
of nature, can be found, we must not invoke an 
abnormal act of Creative Power 11 Unfortunately the 
41 Semi-Darwinian's ” practice is not in accord with 
his profession Whenever he meets with a problem in 
evolution which appears to him inexplicable on the 
lines of natural selection, so far from seeking for 14 a 
probable solution, consistent wilh the ordinary course 
of nature,” he resorts at once to the intervention, by 
a direct creative act, of 41 a Being possessing intelli¬ 
gence, intention and power.” This is bad science, and 
we much doubt whether it is good theology 
Opinions have differed, and will doubtless for a long 
time continue to differ, as to the extent of the influence 
of natural selection as a factor In evolution. Darwin 
himself, as is well known, thought that its operation 
might be supplemented by that of the factors adduced 
by Buffon and Lamarck. Whether in view of the in¬ 
crease of knowledge since Darwin's day, and of th£ 
numerous cases of difficulty which have lately been 
satisfactorily explained on the basis of natural selec¬ 
tion, he would have been led to discard those hypo¬ 
theses that involve the hereditary transmission of 
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acquired characters, U is, of course, impossible to 
say. But it certainly seems probable to those workers 
in whom the Darwinian tradition is strongest that 
their leader, were he living now, would attribute more 
rather than less importance to his distinctive principle 
of natural selection. However this may be, the fact 
remains that if by 11 Darwinism " be meant the natural 
selection of 44 accidental ” variations, the doubt as to 
its claim to be the sole factor In evolution is a doubt 
that was felt by Darwin himself. Honceuftptf demur to 
the title of the present work. 3 ' 

A matter of greater importance yfi the author's 
attempted demonstration of the impossibility of ex¬ 
plaining certain phenomena on Darwinian principles. 
It is true that some of the facts he adduces have been 
felt as difficulties, but not, as a rule, in the way that 
he supposes To answrr his objections point by point 
would be lost labour, for he shows on almost every 
page that he is unacquainted with the conditions of 
the problem. IIis remarks on the subject of vision, of 
reproduction, of embryolo^v, to take a few instances, 
arc those of a disputant who tms entered the lists with¬ 
out the necessary equipment. Argument with such an 
opponent is unprofitable As an example of the failure 
of the 11 Semi-Darwinian ” to master Lhc present-day 
aspects of the subject, we may take his treatment of 
the caterpillar and beetle-stabbing instincts of Sphex 
and some other genera o r fossorial Hymenoptera He 
quoLes Romanes's expression of a desire for further 
investigation of Lhc facts, but appears to be quite un¬ 
aware that the need has been to a great extent sup¬ 
plied by the labours of two industrious and accurate 
naturalists in America, who have put an entirely new 
complexion on the case as it was known to Darwin. 
Wc have no wish to detract from the merits of so 
zealous and patient an observer as Fnbre, to whose 
writings those who have discussed the habits of Sphex, 
Ammophila, and their allies have generally been in¬ 
debted for their facts, but it is impossible to study the 
recent work on the subject without recognising that 
Fabrc's inferences arc sometimes unwarranted. Even 
before the new facts had been brought forward by 
G and E Peckham, the difficulties of explanation on 
the lines of natural selection, though great, did not 
seem insuperable; they may now be said to have dis¬ 
appeared 

But it is not only on such points of detail as the 
foregoing that the author shows his absence of qualifi¬ 
cation for dealing with the modern phases of the 
evolutionary problem. Tq say nothing of other 
omissions, the whole serin of considerations specially 
associated with the names of Baldwin* Lloyd Morgan 
and Osborn is entirely ignored by hihii nor does he 
give any sign of being acquainted with, recent views 
on the subject of heredity. In short, as an attack on 
the adequacy of natural selection, his book, besides 
being ineffective, is hopelessly belated. 

Supposing, however, that the author’s strictures 
were well founded; that he had really contrived to 
point out certain stages in the evolutionary process 
which are not, and apparently never can be, explained 
on the basis of natural select!on^what then ? Surely 
in accordance with his own canon his next step should 
be to search for some other natural cause of the 
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phenomena that baffle him. To fly at once to the 
hypothesis of direct 14 intervention " by a 44 higher In¬ 
telligence M is as much as to say that a science of life 
h Impossible. It Is not our province to enter into the 
theological aspects of the matter; we would only re¬ 
mark that the author's language on this head appears 
to us to be a curious instance of survival from a bygone 
epoch. When, as in the eighteenth century, deictic 
conceptions of nature were rife, the idea of 44 inter¬ 
ference "or 41 intervention " rose easily enough in the 
minds of devput persons The only alternative seemed 
to be the complete banishment of the Deity from his 
universe. But in so far as deism is discredited by 
evolution, its correlative notion of 44 interference" 
must share in that discredit; and it is, to say the least 
of it, somewhat surprising to find the idea revived in 
the supposed interests of religion by one who, like the 
41 Semi-Darwinian/ 1 professes neither to 44 question the 
general doctrine of evolution " nor to 44 desire to dis¬ 
turb the position of the 1 Origin of Species ' as an 
epoch-making book " FAD. 


WATER SUPPLY . 

Water Supply . A Student's Handbook on the Con¬ 
ditions Governing the Selection of Sources and the 
Distribution of Water By Reginald E Middleton 
Pp ix+168 (London Charles Griffin and Co, 
Ltd , 1903.) Price 8s. 6 d net 
HE provision of a pure and ample water supply is 
constantly growing in importance with the de¬ 
velopment of sanitary science and the rapid increase 
of the population m cities and large towns; whilst 
adequate and unpolluted sources of supply have to be 
sought at greater distances away, and in a country of 
limited area, such as England, will before very long 
become difficult to obtain, yielding sufficient quantities 
of water to meet the growing requirements oT the in¬ 
habitants. Accordingly, water supply has within 
recent years become one of the most universally needed 
branches of engineering, whereas increasing difficul¬ 
ties are encountered in the execution of the requisite 
works. The enhanced value and interest thereby con¬ 
ferred on works providing supplies of water, havi 
naturally led to the publication of several books on 
the subject in the last few years; but the present book 
differs from its more elaborate and comprehensive pre¬ 
decessors, in dealing witji principles rather than with 
practice, and in being intended as a sort of introduction 
to those larger boqlcs, and for engineering student 
rather than for engineers 

The first Introductory chapter gives a rapid sketch, 
within th£ limits of six pages, of the various points 
which have to be taken into consideration in devising 
a scheme of water suppjy, from the selection of a 
source to the delivery of the water to the consumer; and 
it provides a clear and useful summary of the questions 
which form the subjects of the succeeding chapters. 
The second and third chapters deal respectively with 
the requirements as (e the quality and the quantity of 
water, the former describing the mineral and organic 
impurities liable (o be found In water, the sources rom 
which they are derived, and their relative importance; 
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whilst the latter explains the variation in the daily 
consumption per head of population in different locali¬ 
ties, under different conditions, at different seasons, 
and according to the amount of waste, also the pro¬ 
vision necessary for increase in population, the method 
or measuring rainfall, the gauging of the discharge 
of streams and rivers, and the estimation of the avail¬ 
able yield from the different sources of supply. 

In the following chapter, on storage reservoirs, the 
form and construction of earthen dams, and the various 
arrangements resorted to for regulating the discharge 
of the water from the ouLlet o c reservoirs, are the main 
subjects dealt with; and under the heading 14 Com¬ 
pensation Water," concluding the chapter, after ex¬ 
plaining this important requirement, a description i9 
.somewhat irrelevantly added of the earthen embank¬ 
ments of the Staines reservoirs, with which the author 
is professionally connected, the only definite reference 
to an executed work given in the book. The next 
chapter is devoted to the calculations of stability of 
masonry dams by analytical methods, but a graphical 
treatment of the statical problems involved would be 
found both clearer and simpler An interesting de¬ 
scription is given in chapter vi. of the purification of 
water by the ordinary English system of slow filtra¬ 
tion through sand; and a brief reference is made at 
the end of the chapter to the American system of 
rapid filtration by aid of a coagulant, usually 
aluminium sulphate, introduced into the water. 

The construction of service reservoirs for providing 
against fluctuations in the consumption is considered 1 
in a short chapter; and it is followed by a fairly com¬ 
plete investigation of the flow of water through pipes, 
occupying twenty-seven pages. The last three of the 
eleven chapters in the book, relating to distribution 
systems, pumping machinery, and requirements in* 
connection with waterworks, together covering less 
than nine pages, add more to the number of chapters 
and the apparent scope of the book than to actual in¬ 
formation about waterworks, the last chapter, more 
particularly, consisting simply of an appeal for the 
lolleclion of additional and more detailed statistics in 
regard to rainfall, evaporation, the discharge of rivers 
and streams, and other matters pertaining to water 
supply The book is illustrated by four folding plates 
and sixly-'ux figures in the text, and a short index is 
added at the end. 

Though some subjerts, such as aqueducts from im¬ 
pounding reservoir^, water meters, and sections of 
typical masonry d.uns are not described, and the in¬ 
formation about springs and wells is scanty, and the 
book, therefore, does not provide a complete account 
of waterworks, it gives a considerable amount of 
practical information, combined with valuable suggest 
tions for the guidance of waterworks' engineers In 
several of the chapters r The way, however, in which 
the book is written renders it more likely to be used 
for reference than or reading straight through; and, 
moreover, the number of short paragraphs into which 
it is broken up, even when treating of a single subject, 
is calculated to distract the reader. Nevertheless, the 
engineering student will find a considerable store of 
useful information and valuable hints dispersed 1 
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throughout the book; and it should serve as a con¬ 
venient guide for leading on students to the intelligent 
study of more complete and elaborate treatises on 
water supply. 


THE MATHEMATICAL THEORY OF 
CRYSTAL STRUCTURE . 

Mathematical Crystallography and the Theory of 
Groups of Movements . By Harold Hilton, M.A. 

Pp. xli+262; with 18B figures in the teat. (Oxford - 
Clarendon Press, 1903.) Price 14s. net. 

NDER the fostering care of the energetic pro¬ 
fessor a small but vigorous school of mineralogy 
is growing up at Oxford. We are not surprised to 
note in the preface that it was due to Prof. Miers’s 
suggestion that Mr. Hilton undertook the task which 
he has so successfully accomplished. Mr. Hilton has 
had a distinguished career at Oxford, and it is with 
pleasure we observe that a mathematician of his 
attainments has turned his attention to a subject which 
receives such scanty consideration in this country. 

Mr. Hilton's book appears at an opportune moment, 
since it is the generally accepted idea that the geo¬ 
metrical theory of crystal structure has reached some¬ 
thing like finality. A good historical account of the 
development of the subject is contained in the British 
Association Report, 1901, and the present work supple¬ 
ments that survey by supplying the detailed reason¬ 
ing. The scope of the book is more restricted than 
the rather wide title would lead a reader to suppose, 
and it is almost wholly concerned with the symmetry 
and structure of crystals. With the exception of a few 
chapters, it follows closely Schonflies's 11 Krystall- 
eysteme und Krystallstructur," but some features are 
introduced from the writings of Jordan, Fedorow and 
Barlow. Very slight allusion is made to Sohncke's 
work. We thipk it would have added to the value of 
the book had a page or two been devoted to his 
systems Of course, they appear among the space- 
groups; but at the same time some Sohncke-system 
forms the basis of every space-group. This is Barlow’s 
way of considering the subject, and may be found 
easier of comprehension by many readers, especially 
if the theory of groups be new to them The book is 
distinguished by the fine series of diagrams of the 
space-groups, which have been drawn independently 
in the way suggested by Fedorow. The explanation 
of the figures, which is given on p. 171, might have 
been made more conspicuous so as to catch the eye 
more readily. The absence of such diagrams appreci¬ 
ably adda to the difficulty of understanding SchQnflles’s 
work. 

Mr. Hilton divides his book into two parts. In the 
first he determines the thirty-two classes of centro- 
symmetry, which obey the law of rational indices and 
are therefore alone applicable to crystals. Another, 
and perhaps more logical method, is to assume that 
crystalline structure is cross-grained; that Is to say, 
that a lower limit can be found to the distances 
between thg elementary parts, whatever they may be. 
With this assumption, it may be shown that the only 
possible axes of symmetry have respectively a-. 3-, 4- 
and 6-fold symmetry. The law of rational Indices 
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alone is not entirely satisfactory on account of m 
peculiar case of pseudotrlgonal symmetry which In 
that way arises. This part includes an elaborate 
chapter on the coordinates of equivalent points, and 
a chapter of considerable interest on the growth of 
crystals. 

The second part corresponds very closely to the 
second part of Schtin files's book. After determining 
the fourteen varieties of lattices, the author discusses 
the properties of geometrical operations and the in- 
finite groups of movements. The dynamical flavour 
which unavoidably clings to the subject is unfortunate, 
and without a note of warning the reader may be mis¬ 
led into the idea that something in the nature of -a 
movement does actually occur. On p. 159 the author 
proves the fundamental proposition connecting the 
space-groups with the corresponding point- and trans¬ 
lation-groups, and in the succeeding six chapters he 
deduces the 230 space-groups belonging to the six 
systems. A chapter follows on the partitioning of 
space, with special reference to SchOnflies's elementary 
cell. 

In the next chapter, on crystal-molecules, mention 
is made of attempts that have been made to assign 
arrangements to particular substances. It may be 
noted that at the present day there is a tendency to 
regard the molecules which compose a crystal, or 
rather their spheres of influence, B9 being in contact. 
In that case Barlow’s theory of closest-packing would 
have some justification A brief historical sketch 
brings the book to a dose. 

Mr Hilton has prepared a masterly exposition of 
a difficult subject, and we can heartily commend the 
book to the attention of crystallographers. 


OUR BOOK SHELF . 

Das Haar, die Haarkrankheilen , ihre Behandlung und 
die Haarpflegc By Dr. J. Pohl. Fifth revised 
and enlarged edition. Pp. 178 (Stuttgart: Deutsch 
Verlags Anst., 1902.) 

This is a popular treatise upon a subject which has 
received too little attention from sdentific observers. 
The first part of the work deals with the structure and 
development of the human hair, with a brief account 
of the methods of investigation The author, with 
the painstaking thoroughness of the German 9avant, 
has made a large number of researches into the rate 
of growth and the normal fall of the hair. The 
common belief that cutting the hair promotes its 
growth is shown to be erroneous. Each nair has, on 
the average, a normal life of about seven years, at the 
end of which time it falls out and Is replaced by a 
new one. In health there is a normal fall of hair 
which varies somewhat with the age of the individual. 

The second part of the work is devoted to the dis¬ 
eases of the hair and their treatment, and to the care 
of the hair. The author considers that in most cases 
oil or pomade is beneficial, but he insists that the 
quantity applied must be small. The vexed question 
of washing the hair is discussed. In individuals in 
whom the scalp la healthy, Dr. Pqhl Is of opinion that 
too frequent washing is inadvisable. He advocates 
the use of bran, yolk of egg, gnd other demulcents in 
the water used. Rapid and thorough drying of the 
hair after washing is Insisted upon, especially for 
ladies. 
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, As iq Important cause of baldness In men, the author 
places the wearing of stiff and heavy hats, which for 
tunu* together compress the blood-vessels of the scalp 
And impair its nutrition and that of thehalr. He 
points out that the common straw hat is often re- 
'sponslble for as much compression as the cylinder 
hat. 

The part played by general organic and nervous 
diseases in causing baldness and premature greyness 
is considered, and these conditions obviously demand 
treatment at the hands of the physician. The rdle of 
micro-organisms in the production of baldness is 
perhaps insufficiently dealt with in the light of the 
work of Sabouraud and others in seborrhooa Atten¬ 
tion is, however, directed to the effects of the parasites 
of ringworm and favus. But in these diseases and in 
alopecia areata the patient will naturally seek medical 
advice. 

Though the work is obviously written as a popular 
treatise, its perusal will be of value to the medical 
practitioner, who very rarely gives attention to the 
subject, which is one of great interest to the public, 
who are only too ready to fly to various nostrums 
brought to their attention by assiduous advertisement. 

Radiant Energy . A Working Power in the Mechanism 
of the Universe By R. W. O. Kestcl. (Port 
Adelaide, 1898 ) 

The loose and unscientific use of terms, such as force, 
the curious absence of ordinary mechanical concep¬ 
tions, as, for example, inertia, and the almost puerile 
objections raised against the Newtonian theory of 
planetary motion, sufficiently proclaim this book to be 
the work of the untrained amateur with original ideas. 
In consequence, none but a discerning reader will 
profit by its perusal. Yet the closing sentence— 
41 Radiant Energy is a Working Power in the 
Mechanism of the Universe ”■—is a remarkable one, 
considering that the book is dated as having been pub¬ 
lished five years ago The researches of Nichols and 
Hull in America, and Lebcdew in Russia, on the 
pressure due to radiation have established the author's 
contention. In the chapter on comets some of our 
present notions of the cause of comets’ tails are clearly 
anticipated, but in applying the same idea to other 
parts of the mechanism of the universe, the author 
has fallen into the error of imagining a repulsion 
from the sun 11 just thirty thousand million times too 
large ” The main idea is that 11 a repelling force 
radiating from the sun” 11 partakes of the sun’s 
motion of rotation,” and 14 is carried round in the direc¬ 
tion the sun is revolving.” The author justifies him¬ 
self by mechanical analogies, and uses the idea to 
account for the origin of both the orbital and axial 
motions of the planets By the aid of a model in 
which the repulsive force is represented by a stream 
of horizontal water jets emanating from a rotating 
nozzle, many of the phenomena of planetary motion, 
It is claimed, can be demonstrated experimentally. 
The Idea, although so crudely expressed, when applied 
to our present knowledge does seem to possess a real 
value. Light, radiating from the sun, should, it 
seems, be affected by the rotation of the sun, in such 
a way that the resultant of the pressures frorti all parts 
of the solar surface which reach a planet passes 
through a point displaced From the centre in the direc¬ 
tion of the edge approaching the planet. The same 
would apply to pressure exerted by normally projected 
corpuscles or electrons. The effect is to produce a 
positive acceleration of the planet in its orbit. Whether 
there ii also a couple acting to produce rotation 
suggests a nice problem for thq astronomer. It it 
possible that these infinitesimal pressures acting over 
infinite time could originate the motions of the planets? 
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Could these pressures maintain the planet in unifom 
motion through a resisting ether? These problems 
should now admit of a definite answer, and seem 
worthy of a more competent analysis than the reviewer 
is able to give. F. S. 

Physikalisch-chemtsche Theorten, Von A. Reychler, 
nach der dritten Aufiage des Originals bearbeitet 
von B. Kuhn. Pp. xii + ^80. (Braunschweig 
Vieweg und Sohn, 1903 ) Price 9 marks. 

For its compass this volume contains a wonderful 
amount of well-arranged material 11 covers the 
ground usual in elementary works on physical chem¬ 
istry, but by concise treatment of descriptive and 
theoretical matter the author finds room for much 
detail that has no place in other books of equal size 
This gives it considerable value as an elementary work 
of reference, whilst it rather detracts from its suit¬ 
ability to the needs of the beginner. 

What will probably render the book most interesting 
to English readers is the substitution by the author of 
a peculiar hypothesis of hydrolytic dissociation for 
Arrhenius's hypothesis of electrolytic dissociation ¥ 
which, however, is duly expounded in its place. The 
auLhor conceives that when a salt is dissolved in water 
it dissociates into the corresponding acid and base, the 
degree of dissociation being presumably equal to that 
attributed to the salt by Arrhenius’s theory. The 
behaviour of acids and bases themselves is explained! 
by an auxiliary hypothesis which postulates the 
separation from the total solvent water of a special 
kind of water molecule which cannot pas 9 an osmotic 
membrane permeable to the other water molecules. 
Unfortunately the author makes no attempt to carry 
out his theory In detail, and so the reader is left in a 
somewhat dubious state of mind regarding its merits. 

The author reproduces on p, 78 Traube’s erroneous 
deduction of the degree of association of a liquid from 
the results of the volume method. A glance at the 
formula shows that it is only correct when x=i or 
xsi, and is erroneous for all intermediate values. 

Electrical Engineering Measuring Instruments . By 
G O Aspinall Parr. Pp. vui + 3a8. (London: 
Blackte and Son, Ltd., 1903 ) Price 9s. net. 

Mr Aspinall Parr has aimed at giving a description 
of all the leading electrical measuring instruments on 
the market, and he has carried out this object with a 
painstaking thoroughness worthy of a better cause. 
There can be few instruments enjoying any respect¬ 
able sale which are not included in this book, and the 
descriptions are exceedingly dear; so also are the 
illustrations of the working parts, yet the reader gains- 
little more from the book than he could gain, with 
perhaps a trifle more trouble, from a perusal of the 
makers’ catalogues. 11 Fig. 70,” to quote from the 
book, 11 shows the general appearance of this instru¬ 
ment with the index pointer set to loa and the pointer 
clamped at zero,” and Fig. 70—a picture of a brass case- 
and a paper scale—is typical of quite 50 per cent, of the 
370 excellently reproduced illustrations. The im¬ 
portance of instruments to electrical engineers is not 
to be underrated, and it is quite true, as the author 
says in his preface, that the literature of the subject 
has been neglected. But the literature that is needed 
is not a collation of catalogues, but something that 
may guide the purchaser in selecting an Instrument 
suited to his purpose. Mr. Parr makes a point of 
having avoided comparison, yet this is the very thing 
that is wanted; in many cases one can form no ld& 
whether the instrument is suited for high or low 
voltages, for large or small currents, what is Its 
accuracy under different conditions, or what even is 
the general accuracy obtainable with instruments of a 
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ran type. There is a general discussion of the theory 
.. each class of instrument, but this is of too frag¬ 
mentary a nature to be of value; 
tion to the fact that the discussion of hot-wire instru* 
mints Is incorrect; no mention is made of the cooling 
of the wire, and it is apparently assumed that the 
instrument is kept in the circuit for exactly one second 
whenever a measurement is made 

It is a pity, seeing how much trouble has been taken 
with the drawings of the working parts and the wide 
acquaintance with instruments winch is evidenced, 
Mr. Parr has not given us a more valuable work. 

s it is, the book may prove useful 1 -h.z ~z _ 

2 called upon at any time to put someth $ right 11 
1 instrument which has broken down. M. S 

Life in Mind and Conduct: Studies of Organic in 
Human Nature Dy Henry Maudsley, M D Pp. 
xv + 444 (London . Macmillan and Co , Ltd., 1902.) 
Price 105. 6 d, net 

Readers of Dr. Maudsley’s former volumes will find 
in the present work both the faults and the merits of 
its predecessors Dr. Maudsley here, as always, writes 
with a great deal of epigrammatic felicity, and shows 
from time to time vivid flashes of insight into human 
character; here, too, as formerly, he often mars the 
effect of his epigrams by a tendency to re-elaborate 
them into rhetorical " common-places, v> in the technical 
sense of the term. The fundamental positions of the 
book may be reduced to three . the worlds of mind and 
of matter in reality form a single continuous evolu¬ 
tion; "whatever is, is right, ,p being an inevitable 
result of the laws of that evolution; " private vices n 
are, as Mandcvillc taught, 11 public benefits," inas¬ 
much as vice and virtue arc alike expressions of the 
needs of the "social organism." On this last topic 
Dr. Maudsley writes a great deal that is striking and 
not a little that is true, but he never explains how upon 
his principles the recognition of any distinction 
between right and wrong can be other than an 
absurdity If the whole pf morality is devotion to the 
advancement of society, and if, again, the advance¬ 
ment of society is equally promoted by virtue and by 
crime (and this is what Dr Maudsley more than once 
asserts), why should we make any distinction between 
the hero ana the criminal ? That God brings good out 
of evil is a truism; it does not follow that the evil is 
therefore as good as the good A E T 

Elementary Bacteriology. By M. L. Dhingra, M D , 
C.M., Edin., D P.H., Camb. Pp, xiv + 145. 
(London : Longmans, Green and Co , 1903.) Price 
35 net 

From the preface we learn that this little book hi _ 
been Written especially for Indian students and prac¬ 
titioners Too much has been attempted in the space, 
and the descriptions suffer from extreme brevity, only 
the fringe of the various subjects dealt with being 
reached. For example, no less than sixteen disease 
conditions are discussed in about forty pages, ex¬ 
cluding the space allotted to illustrations, &c The 
information given, so far as it goes, is as a rule 
accurate, the introductory portion upon the morpho¬ 
logy and general biology of the bacteria being perhaps 
the most satisfactoiy. Subjects of especial interest to 

the Indip- p-—*:r.: _ 

against cholera, receive litTle "more attention than 
many others which only indirectly concern him; 
actinomycosis is allotted more than a page, madura 
disease less than half a page. In the concluding 

K rtions of the book immunity, the principles <3 
cteriological technique, and antivenene are similarly 
dealt with. The book is well and sufficiently illus¬ 
trated- R. T. Hewlett. 
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LETTERS TO THE EDITOR. 

1 [The Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous commimfcatfotii.j 

A Useful Empirical Formula, 

Mv note In Nature qf October 8 may be extended. I 
found that one of my pupils, Mr, Glasgow, was assuming 
the expansion and compression parts of a gas engine 
* 0 ram followed laws of the type pv H constant, In casfcs 
where there was a probability that the clearance had not 
,, being the measured 

it error, he assumed P(v+c) n “ *“ 
and he was enabled t " ' ' 

- - .0 believe that these curves ought to have 

such a law, although, curiously enough, following this 
assumption, the clearance obtained from the compression 
" _* " tally not very different from that obtained from 
.panslon curve. Mr Glasgow's method of finding " 
_ — h t.: ri what I shall now describe. A 

empirical formula of the type 

y = 0+6*" 

would be exceedingly useful m many parts of pure and 
applied science if, when given a table of values of y and *, 
we could readily find a, b and n . 1 have often sought for 
a method of working, but without success. If a is zero, we 
have only to plot log y and log x as the coordinates of 
points on squared paper If a 1 s 

method of u ~ - ' - - L - 


but it is not satisfactory We now have a method easy of 
application. Thus values of x and y being given, draw the 
curve AB shown in the figure. Set off any convenient angle 
DOX. Select the point P Draw PD, XF, FEQ, EH, &c . 
the lines XF, EH, &c., being at 45°. Project horizontally 
from the points PQR, &c , to M, U or N, W or V, &c., 
letting fines at 45^ from M, U, &c. f meet the horizontals 
at N, V, X, &c. If the above law holds, N, V, X, Z lie 
In a straight line If they lie only approximately in a 
straight line, draw the line N'O* lying most evenly among 
them Then OCP is the value of a, and n Is 

log (i + tan N' 0 'Y)/log (i + tan DOX), 
and b Is readily found. 

I may say that we have no great difficulty in testing 
whether a curve follows approximately a law like 
y-a = fc(*-0)”. 

For this we have the curve on tracing paper, and we try 

ihort distance in the 

- -, _ B —,- After 1 little study 

Mr. Glasgow has discovered a number of Incerestlns proper¬ 
ties of curves df these types. John Pkrrt. 
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A Simple Lecture Experiment with Radium Ra>« 

Whilst preparing' some experiments for a lecture on this 
matter, I found a very simple device to demonstrate the 
Important fact that radium rays are very easily transmitted 
through a high vacuum, and I am not aware that it has 
been published before in this way. I had at my disposal 
the strongly acting compound of radium bromide which 
Is prepared at Brunswick, in Germany; 10 mgr were en¬ 
closed in a small box of ebonite with a mica cover having 
a diameter of so mm This was put down in a 
Dewar’s tube with vacuum jacket, as is commonly used in 
experiments with liquid air, and held in place by a stopper 
of cotton wool The tube was then turned upside down 
in q little dish with some mercury, so as to obtain a perfectly 
enclosed space, and the radium rays could only get out 
by the vacuum walls or through a thick layer of mercury, 
by taking enough of this dense liquid the escape may be 
stopped altogether. Putting now a charged sensitive gold 
leaf electroscope at a distance of 5 cm from the tube, a 
leakage instantly sets in, so as to cause the instrument to be 
Wholly disiharged in fifteen seconds I also tried a vacuum 
jacketed tube with silvered walls, but though this affords 
much better protection against the heat rays, I did not 
detect any considerable difference with regard lo the former 
experiment, the discharge was almost as quick, demon¬ 
strating that radium rays are not reflected to an appreciable 
amount. Even when the radium bromide was put into a 
large Dewar's silvered balloon of 5 litres capauty, wrapped 
in cotton wool, and enclosed in a wooden case, in which 
liquid air would be preserved during more than a fortnight, 
the charged electron ope came to zero in half a minute when 
it was placed very near to it The experiments are effective 
and easily arranged. L Bleekrodk 

The Hague, November so. 


Nuclei and lone 

It Is perhaps ungracious to reply to a review I appre¬ 
ciate very fully that in cases of papers like mine, which 
take an isolated position and are written by a man who 
is not infallible, the task of the reviewer la burdensome 
enough But Mr, C T R Wilson’s summary of several 
years of my work (October 8, p 548) seems to me un¬ 
necessarily captious, and I am obliged to answer m self- 
defence, 

1 will not quarrel with Mr Wilson about the titles of 
m; papers, or about references to my first paper (" Experi¬ 
ments with Ionised Air ") 1 have had occasion to come 

back to it myself since (Amer Jour . 5 ci , xv_, 105, ibid , 
a 17), and shall presumably do so again 

Turning to the second paper ( <f Structure of the 
Nucleus “), the impression given is that my first chapter 
is superfluous The particular direction in which Mr. 
Wilson thinks it superfluous, i.e. the determination of re¬ 
ciprocal relations in the number of ions and nuclei arising 
in any process, I consider of special importance, as I shall 
explain below Apart from this, the gist of the chapter 
is the (to me) very interesting result that phosphorus as 
a nucleator suddenly bursts Torth into maximum activity 
at about 13°. The smoke at higher temperatures is a de¬ 
gradation ff I had made these experiments earlier f 
should not have drawn the comparison between the number 
of nuclei and the number of 10ns which Mr. Wilson Im¬ 
pales Recently (Amer Jour. Set , xv , 317) I have de¬ 
parted widely from this early result. 

With regard to my work on coronas, 1 had hoped that 
any rational attempt at systematisation would at least be 
tolerated It was something, I thought, to plough through 
so bewildering a display and to get the general Jay of the 
land In that deceptive colour territory, to distinguish sharply 
between the axial and the coronal colours, to ascertain 
that even in the former case the particles are large m com¬ 
parison with the wave-length of light. So Tar as I know 
a discrimination of the evidence obtainable from the steam 
Jet and the condehsation chamber has thus for the first 
time been given Mr Wilson, however, has no encourage¬ 
ment. He gravely doubts 11 whether the method can be 
mqdd a trustworthy one ” Unfortunately 1 did not know 
this, for J have since ventured to'repeat the whole work 
(ArfUf. Jour ScL, xvl. ( 315, and a forthcoming paper in 
Boltzmann'ft " Jubelbaiid "J, with corrections of method 
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and calculations, obtaining suggestive periodic variations 
of the coronal apertures for a given colour and the sixes of 
the cloud particles. 1 have recently succeeded in catching. 
Holding, and approximately measuring under the micro¬ 
scope the particles of the finest fog (beyond the largest 
green-blue-purple corona) Again, in a year's continuous 
observation by my coronal method of the atmospheric 
nucleation of Providence (lest this lead to “ misconception,” 
let me say that no thrologirul bearing Is implied), 1 have 
found the data useful (Physical Review, xvi , 193 , xvn , 

y Interpretation of the experiments on the diffusion of 
the nucleus Is in error, but 1 have long since corrected It 
(fully in Amcr Jour Set , June, p 47a, briefly in Drude's 
Annafcn, August, p 1144) Henre 1 do not find Mr. 
Wilson's belated comments particularly helpful, 1 was so 
fully convinced that the excessively slow diffusions observed 
could only be due to the motion of nuclei that I failed to 
sec that the small coefficients of Lhe hydrocarbon vapours 
would be virtually accentuated in large degree by the 
occurrence of diffusion from saturated to somewhat less 
saturated vapour. But this bad break is not 0/ primary 
significance In Its bearing on my work , the original pur¬ 
pose of these experiments with hydrocarbon vapours, which 
Mr. Wilson overlooks, was this —If the ionisation accom¬ 
panying nucleation is favourable to tondensation, it should 
be particularly so, presumably, in the case of the vapour 
of un ionising solvent like water Hence if non-ionising 
solvents like the hydroi arbons be substituted for water, 
the absence of effects attributable to ionisation might be- 
disccrnible No essential difference was detected 

In the following remarks relative to nuclei produced by 
shaking liquids, it is astonishing to find a faint note of 
approval, but Mr. Wilson does not intend that it shall be 
taken too seriously “There is nothing new," he hastens 
to add, “ that nuclei of this kind exist “ Verbally, this 
may be true, but the implication of the whole paragraph 
is much broader He does not point out, however, where 
I may find a prior succinct statement, identical with the 
view which I give for the persistence of the solutional 
nucleus 

My 11 extraordinary hypothesis, ” as Mr Wilson calls it, 
is a critical alternative, put forward to ascertain whether it 
has been proved that ionisation has an immediate effect 
on condensation, or whether such condensation is not even 
now to be regarded as a mere question of the size of the 
nuclei. The hypothesis should, in the first plare, be fairly 
stated In any region of intense Ionisation there must bo 
a 1 or respond i ngly marked tendency to synthesis. The 
nucleus is the stable result of this synthesis. What ita 
structure is to be depends, therefore, primarily on the 
chemical ingredients of the medium out of which the nucleus 
is made Given a definite medium, simple or complex, and 
one may anticipate a nucleus of definite size and a corre¬ 
sponding supersaturation needed for condensation My 
contention is, then, that if nuclei are formed by the X-rays, 
at the anode and the kathode, they are liable lo be different, 
because the Ingredients out of which the nuclei are to be 
compounded are different. If they do not vary in size but 
merely in number with the intensity of the radiation, this 
need be no more surprising than that the products of com¬ 
bustion remain the same within a wide range of tempera¬ 
ture 

My reasons for this view rany best be developed in con¬ 
nection with the case of phosphorus Mr. Wilson dis¬ 
misses It by staling, “ The answer H simply that the nuclei 
causing the phosphorus clouds are not free kms like those 
produced by the X-rays." Let me explain why I fail to 
grasp the term 11 free ion " The phosphorus nucleus a* 
experiment shows, is always a relatively persistent body, 
while the initial ionisation Is to an equal degree character¬ 
istically ffretmg. Usuallf before the emananon has been 
mode available for condensation, only a few per cent. oF 
the initial ionisation is left. Meanwhile, the nudeailon or 
condensational activity has suffered no commensurate de¬ 
cline (Physical ttevieiv, xvi , 288) It is probable that Hie 
whole series or condensations subsequently to be evoked 
follow In the absence of ionisation. 

The case of water nuclei is In this respect almost the 
same, except that tjie initial ionisation (I shall venture to 
call It so, since it discharges both positive and negative 
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electrification; cf* Amir. Jour . 5 cf., iv., 105) ie rarely 
neutral as a whole- But it vanishei almost completely 
while the number of nuclei Is relatively constant In 
general, diminutions which are questions of seconds or 
minutes with the Ions are more than questions of hours 
with the nuclei. 

Just as In these cases there is no marked decrease of 
the number of nuclei while the Ions all but go, so I have 
been unable to find any contemporaneous increase of 
number; and yet in my experiments with phosphorus and 
with water nuclei the activities of any generator for the 
simultaneous production of nuclei and of Ions seem to in¬ 
crease and decrease together. I shall be able to state this 
more definitely at the conclusion of my present experi¬ 
ments on the efficiency of different types of water jets. 

Finally, in my 11 Experiments with Ionised Air " (p la), 
I showed that In case of tests made with the steam jet, 
nuclei produced by the X-rays in atmospheric air were per¬ 
sistent in like degree with phosphorus and other nuclei. 
In fact, there was little difference in this respect among 
the nuclei examined Nuclei produced In dust-free air, 
saturated either with water vapour or with hydrocarbon 
vapour, by the X-rays acting from without, retain the 
same order of persistence, whereas the ionisation is known 
to be fleeting. True, rubber stoppers and tubes made up 
a part of my condensation chamber, but In the case of 
water nuclei, at least, I can see no objection to this. The 
entire absence of electric field is always understood. 

In all cases, therefore, the electrification vanishes and 
leaves a nucleus behind, sometimes larger, sometimes 
■mailer. If, In any one of them, the nucleatlon and the 
Ionisation vanished at the same rate, the case would be 
good presumptive evidence of their identity. But, to my 
knowledge, never does this occur What justification is 
There, then, to call the phosphorus nucleus an 11 oxide, 11 or 
If an oxide associated with Ionised air, why does one not 
find the smaller air nuclei? 1 should answer that the 
phosphorus nucleus is the stable product of the initially 
Ionised field. Again, why la phosphorus and dry oir a 
more complicated system than air and water vapour under 
the action of the X-rays? Out of both systems eventually 
issues a stable nucleatlon And why may one attribute to 
ionised air different condensational properties, according 
as positive or as negative 10ns are In question, without 
having first established that the corresponding air nuclei 
do not differ In size sufficiently to account for the con- 
-densatlonal difference observed? Why may one condense 
on a nucleus frtom which the soul has fled and still be 
permitted to call It an Ion? Why, indeed, does the nucleus 
persist after the ionisation has vanished, why does one 
not get back to dust-free air? My answer would be as in 
the case of phosphorus. As to water nuclei, 1 am much 
In doubt ever since I have been able to arrest the finest 
fog particles for examination whether the nucleus from 
shattered water Is mere water dust It seems to me, there¬ 
fore, that electrification, if present simultaneously with 
nucleatlon, is an incidental accompaniment with no 
Immediate bearing on the condensation produced, and for 
this reason I have In the above endeavoured to account for 
the nucleus at the outset chemically Carl Barus. 

Brown University, Providence, U.S A 

1 do not think that any worker with ions or with con- 
‘deftsation nuclei who may have read the papers on 11 Experi¬ 
ments with Ionised Air " and on 11 The Structure of the 
Nucleus " will consider my criticism unjust. 

The latter part of the letter requires some reply. Accord¬ 
ing to Prof Barus, in all cases studied by him the nuclei 
were distinct from the ions, persisting long after the 
ionisation had disappeared All that this proves is that 
he has not yet succeeded In observing condensation upon 
the Ions, but only upon nuclei of another kind. According 
to my experiments (Fhti. Trans., vol. cxclll pp, 389-308, 
1899), a fourfold supersaturation Is required to cause con¬ 
densation on the negative ions, a sixfold being required 
for the positive Ions. To get such high supersaturations 
as these an exceedingly rapia expansion ib required, and it Is 
probable that the apparatus used by Prof. Barus Is unsuit¬ 
able for the purpose. In the presence of any considerable 
number of nuclei requiring Inappreciable supersaturatlon 
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(as persistent nuclei always do) to cause water to condehs* 
upon them, It must be particularly difficult to reach tHe 
supenaturation necessary for condensation upon the tons. 
Such persistent nuclei always were present in Prof. 
Barui's experiments, bis failure to get condensation upon 
the Ions was thus to be expected* HI* results have iso bear* 
Ing, therefore, upon the interpretation of my experiments 
on the action of the Lons produced by X-rays and similar 
agents on condensation (for In these experiments nuclei 
more persistent than the Ions were absent), nor of the ex¬ 
periments upon the charge carried by the lorta made by 
Prof J J. Thomson (Phil. Mag,, vol. uvl. p. 538, 1898, and 
vol v p. 346, 1903) and by Dr. H. A. Wilson (Pfcfl. Mag,, 
vol. v. p. 439, 1903) with the same form of rapid-expansion 
apparatus as was used by me 

1 have never been able to produce by the action of 
X-rays nuclei other than the Ions, but possibly very intense 
radiation may do so, as ultra-violet light certainly does. 

C. T R. Wilson 

Cavendish Laboratory, November 93. 

Weather Changes and the Appearance of Scum on 
Ponds 

Some experiments which I have been making during 
the last year seem to bear very directly upon the 
interesting phenomenon described by 11 Platanus orlentalls 11 
in your issue of November 5. These experiments show that 
numerous solid substances suspended or dissolved In water 
have, by virtue of their surface-tension relations, a marked 
tendency to accumulate at any surface separating water 
from gas (vide Proc Roy. Soc, August). Hence, by 
merely passing a stream of air-bubbles through solutions 
or suspensions of certain solids in water, it Is possible to 
effect a considerable concentration of the dissolved or 
suspended solid in the upper layers of the liquid. Each 
bubble carries with it to the surface a load of solid particles, 
and leaves many of them floating there either as an ultra- 
microscopic " pellicle " or as a visible 11 scum." If a bubble 
is very minute, Us load may be so great in relation to its 
volume that it may be entirely unable to rise, or may even 
sink, if, in these circumstances, the barometric pressure 
be diminished, the volume of the bubble Increases in greater 
proportion than the surface-area, and therefore than the 
maximum load, with the result that numerous bubbles 
previously unable to ascend at once begin to rise towards 
the surface. If, during their ascent, the barometric 
pressure be sufficiently increased, at once they sink. If a 
vessel of water containing a sediment of sulphur or calcium 
soap, &c , be exposed to a sufficiently diminished air- 
pressure, the whole of the sediment will be seen to rise to 
the surface, the minute air-bubbles with their coating of 
solid acting like so many 11 Cartesian Divers." 

In every ordinary pond gas-bubbles of various kinds are 
constantly being formed by the action of micro-organisms; 
In nearly every pond various solid substances, both organic 
and inorganic, possessing the required surface-tension re¬ 
lations, are present both in the mud and in suspension 
The gas liberated will be constantly bringing scum-form 
Ing material to the surface, whether it rises in large masses 
or In small bubbles Either a fall in the barometric 
pressure, or a rise in temperature, or an increase in the 
activity of the gas-producing organisms should therefore 
result in Increase of the scum. It must, however, frequently 
happen that the scum Is swept to one side by the wind or 
sunk by various mechanical disturbances. 

It would be extremely interesting to learn whether by 
" decided change In the weather" 1 your correspondent 
means a change attended by a falling barometer. 

Pembroke College, Oxford. W. Rams den. 

The ■■ Affenspalte” in Human Brains. 

Will you kindly allow me the privilege of using your 
columns for the following note? In a recent number of the 
Anatomueher Anceiger Prof. Elliott Smith published a moat 
Interesting forecast of an extensive work which he hae in 
hand, dealing particularly with the occurrence In human 
brains of an occipital operculum 1 this occurrence had been 
considered previously as very exceptional, but Prof. EHIott 
Smith is able to show that this la far from being the case. 
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Hm presence of cuch an occipital operculum implies the 
existence, In the cerebral hendephere possessing It, of a 
sulcus, called by Prof. Elliott Smith the sulcus lunatus, 
which la strictly comparable to, If not abeolutely identical 
with, the “ A (Ten spake ” to typical of the brains of 
S&mllda and Cercopitheclds. 

, The examination of cerebral hemispheres of representatives 
qf the lower human races Is naturally suggested, and the 
aboriginal of Australia, from several points of view, seem 
particularly appropriate In this connection Following up 
Prof, Elliott Smith's suggestion, 1 have examined the brains 
of the aboriginal natives of Australia In the Cambridge 
Anatomical Museum. As a result, four out of eight hemi¬ 
spheres show plainly the sulcus lunatus and occipital 
operculum. In one case only is the condition symmetrical 
In the two hemlepheres. The smallest brain of the four 
bears a sulcus lunatus and operculum on one hemisphere 
only. Where the sulcus lunatus ie interrupted, compensa¬ 
tion seems to be provided by deepening of the inferior 
occipital sulcus 

A Chinese brain In my possession has In each hemisphere 
a sulcus lunatus. 

I shall be much obliged If you can kindly place these 
observations on record. W L. H, Duckworth 

November 37. 


The Rate of Nerve Impulses. 

Dr Atcocx, In his recent paper at the Royal Society, 
finds .the rate of transmission of nerve Impulses in man to be 
metres per second. Sir Michael Foster, In his 
Physiology "(1888, part i. p. 76), gives It as 33 metres 
per second The difference Is considerable, and places us In 
a dilemma,—(1) either Sir Michael Foster or Dr. Alcock Is 
widely wrong; or (a) the rate of transmission has become 
greatly accelerated during the last fifteen years. Of the 
two, the latter seems to me the simpler explanation. 

W. R. Gowers. 


The Lcoplda of 1003 

Obsxrvxtions were begun on November 15 at 17b. 57m- 
and continued until daylight rendered further watching use¬ 
less. In the first five and a half minutes twenty meteors 
appeared, all but two of which were Leonids, so that the 
hourly rate of the latter was 200 This period seems to 
nave been about the time of maximum, judging from the 
results of other observers Shooting stars now began to 
diminish in frequency, as the sky was brightening as 
day approached, but in the half hour comprised between 
17b, 57m. and iSh* 35m (deducting time spent in record¬ 
ing) thirty-six were seen, thirty-four being Leonids. 
Beyond iSh. 35m. the twilight was too strong to expect 
to detect meteors, and though the look-out was continued 
until iSh 57m. no more appeared 
The display was certainly very fine, Leonids shooting one 
after the other In various parts of the heavens, the effect 
being heightened by the crescent moon and Venus, shining 
respiendently side by side in the south-east Most of them 
were bright, the average magnitude being 1 or a little 
greater As Is usual with the meteors of this shower, they 
moved swiftly and left streaks The prevailing colours were 
blue and yellow. 

The radiant point, as indicated by ten registered paths, 
was at ia8°+sa 0 . 6 v 

The chief observed Leonids were — 
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On the following night the sky was watched from 
uh. 10m to 14b., but though it was clear most of the 
time, only two Leonids were observed, and meteors generally 
were scarce. On November 18, from iSh. 5m. to ieh aom. 
no shooting stars appeared. 

These two latter watches bring out an important fact, 
namely, that the shower very rapidly declined in strength 
after the maximum had been passed* > 

Sheffield, November 27. Alhionso Kjno 
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ACCOMMODATION OF SCOTTISH SCIEN¬ 
TIFIC SOCIETIES. 

T N response to a requisition signed by seven fellows r 
A a special meeting of the Royal Society of Edin¬ 
burgh was held on the afternoon of Thursday, 
November a6. There was a large attendance. The 

J resident, Lord Kelvin, occupied the chair; and Sir 
ohn Murray, seconded by Dr. John Home, moved the 
following resolution, that 

" This meeting of the Fellows of the Royal Society 
resolves to instruct the council to enter into formal 
communication with the other scientific societies hav¬ 
ing their headquarters in Edinburgh with the view 
of concerting measures for obtaining the use of the 
Royal Institution building wholly and exclusively for 
Scottish scientific societies " 

The resolution was also supported by Prof. Cossar 
Ewart, Prof. Chiene, Dr Munro, Dr Buchan, Prof. 
Hudson Beare, Sir James Russell, and Prof. Chrystal. 
The last named, in his official capacity as secretary, 
referred to the history of the relation between the 
society and the Board of Manufactures for Scotland; 
while most of the other speakers spoke from the point 
of view of the various other societies of which they 
were members, such as the Royal Scottish Geo¬ 
graphical Society, the Royal Society of Arts,. the 
Meteorological Society, the Royal Physical Society, 
the Geological Society, the Mathematical Society, &c. 

All who spoke were unanimous in their opinion as 
to the importance of the scientific societies having their 
rooms and libraries in one building. The advantages 
of such a combination are evident to all interested in 
the progress of science, and need not be enlarged on 
in these pages. But there are features peculiar to the 
present movement which deserve to be widely known. 
These were touched upon and in many cases empha¬ 
sised by Sir John Murray and those who supported 
him 

One of the most striking architectural ornaments in 
Princes Street is the Royal Institution, erected in 1828. 
The Royal Society has always occupied the west wing 
of the building, and the rest Is at present mainly de¬ 
voted to art in the form of a statue gallerv and school* 
of art. Several rooms are used by the officials of the 
Board of Manufactures, the reorganisation of which 
forms the subject of an important report recently made 
by a departmental committee specially appointed. So 
far as this report has to do with the Royal Society, it 
is in practical agreement witn the claims advanced 
by that body, as given in the evidence of the secretary, 
Prof. Chrystal. These Were that the society should 
have increased accommodation for its growing library, 
and should sit rent free and in perpetuity. It was 
pointed out by witness after witness before the com¬ 
mittee that the building is unsuitable for art, and 
the committee accordingly recommends the construe* 
tion of a new building for national galleries and art 
schools Should the people of Scotland carry this 
recommendation into effect, the representatives of art 
will evacuate the Royal Institution, and the question 
will arise as to the best use to be made of the rooms. 
The Royal Society cannot effectively occupy the whole 
building, and it is under these conditions that Sir John 
Murray brings forwanj his plan for the concentration 
of scientific effort in the capital of Scotland. Vey 
little internal change in the building would make it 
suitable for the purpose, and there is a large central 
hall which would serve admirably for scientific meet¬ 
ings of wider scope or of a popular character. 

An 11 equivalent grant" to Scotland of aooof. dates 
from the Union of the Parliaments, and the Board of 
Manufactures was appointed shortly after that time to 
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manage this grant and perform other Incidental duties. 
At first this grant was devoted to the encouragement 
of woollen and linen manufactures, and of fisheries 
Giants have also been made for scientific purposes; but 
latterly thmnoney has been expended in the interests 
of archeology and art. In his evidence before the 
departmental committee, Sir Francis Mowat said that 
the treasury would gladly give 40,000!. in lieu or the 
3000I. a year. This offer, Sir John Murray thought, 
should be accepted at once; for it is this 2000! a year 
(from which science now gets no aid), which has again 
and again stood in the way of Scotland getting on the 
estimates for any scientific purpose. Were this done, 
the 40,000!., together with other funds which have 
accumulated from the 2000!. and are now in the posses¬ 
sion of the Board of Manufactures, could be used r or 
building a national gallery and school of art Although 
part of this sum should rightly be devoted to science, 
Sir John Murray was sure that all scientific men would 
willingly give up this right if they obtained the present 
Royal Institution building for thrir various societies 
There is not the least doubt that such a scheme would 
economise scientific effort, encourage scientific research, 
and make possible that unity and solidarity of action 
which is all important whenever any general scientific 
object is aimed at. C G K 


SOME ILLUSTRATIONS OF TIIE MINUTE 
IN NATURE .' 

'T'HIS book is intended to bring a somewhat 
J technical and special subject, but one of great 
beauty and interest, directly before the general readei 
The author dissociates his subject from all scientific 
methods and processes, and even from the instruments 
by which the work is done, and is content to direct the 
reader of fair intelligence simply to results These 
are on the whole fairly selected, and presented, 
pictorialty and descriptively, with ability. It is not a 



book for microscopical workers, however elementary, 
for it is a mere selection of objects likely to awaken 
interest in minds unfamiliar with the minute in nature. 
As might be anticipated, it is only low and moderate 
magnifying power that is employed in these H revela* 


* Mlwit® Min«|i of Niwr," balni win rmliliona of iha mloroicop 
txMMud by phoLomkroaruhk lakin by die anth r, J iKe J, Wud. Pip 
(London: Iibuncr tndCd., Lid , 1903 ) Prke it, 6 d 


tlons," but the photomicrographs are good, and give 
correct Impressions of the objects to those who have 
never seen them, or are unfamiliar with the use of 
lenses in the study of nature. 

A great deal of space and labour Is spent in dealing 
with the beginnings of plant life and the internm 
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Fig a —Pollen grains filling from the Slimena of one of thq Mallow Flowen 
(magnified) From ‘ Mmule Marvels of Nnura," by J. J Ward 

stiuiture of plants. The illustrations devoted to the 
former purpose are not always competent, as that on 
p. 16 shows, which was intended to give an illustration 
of diatoms in their natural state. To a reader having 
no idea of what diatoms are, no enlightenment can 
be obtained from this photomicrograph. Many of the 
illustrations of diatoms are well done, and it is not 
at all probable that the reader will obtain from any 
other source photographs of the elaborate artificial 
arrangement of diatoms in geometric designs as they 
are given in this book. 

The photographs illustrating plant structure are 
admirable, and will undoubtedly appeal to the general 
reader, and at the same time do much to awaken his 
interest in the hidden things that the microscope so 
readily reveals 

There is a good chapter, well illustrated, on pollen 
or flower dust, while some admirable Illustrations and 
instructive writing are given the reader On the sub¬ 
ject of insects' eggs. Some of these Illustrations are 
o r the first quality, but more care and detail would 
have greatly enhanced the usefulness of others of no 
little value in the efficient illustration of the subject. 
We may specialise Figs 87 and 89, which were either 
inefficient photomicrographs or else processed so badly 
as to have made rejection a necessity. The figure 
giving the eggs of the small copper butterfly Is 
excellent 
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The chapter on anlnuil parasites is of interest, and 
will be eagerly perused by those for whom this book 
is written s so will the illustrations and descriptions of 
insect weapons and tools, although this chapter might 
with great ease have been made more popular by 
many added Illustrations from familiar sources. 


three above-named monasteries and the numbers of 
pilgrims 

During his stay at Lhassa M. Tsybikoff made an 
extremely valuable collection of ^17 volumes (now in 
the hands of the St. Petersburg Academy of Sciences) 
o 1 ibetan books on philosophy, mcdiune, astronomy, 
The book is well printed on good paper and admir- | history and geography, as also of prayers and incant- 


abJy bound. It would make a useful and desirable 

€ resent, and will, we believe, be read with pleasure 
y the general public, who will find that it opens a 
nefe world of facts and suggestions to them. D 


if. TSYBIKOFF'S JOURNEY TO LHASSA 
T N the latest number of the hvestia or the Russian 
1 Geogiaphical Society (1903, in ) there is a very 
interesting paper, by M. G. Ts. TsybikolT, on his 
journr) to Central Tibet and his stay at the city of 
the Dalai-lama, Lhassa, the unattained goal of so 
many European travellers M. TsybikofT is a Russian 
Bury ate by birth, and a L&maitc by religion, who 
studied at the Oriental faculty of a 
Russian university, and after hav¬ 
ing carefully prepared himself for 
this journey went to Tibet, as so 
many Buryate pilgrims do. He 
stayed on his way through Mon¬ 
golia in two of the most renowned 
Mongolian monasteries, and on 
August 1, 1900, entered the holy 
precincts of Central Tibet without 
any difficulty. It was on the 
northern slope of the Bumza Pass, 
on the San-chu River. From this 
spot the caravan travelled south- 
westwards through the broad and 
open, extremely high and dry 
valleys of Central Tibet, where 
cereals are nevertheless grown by 
means of irrigation, and on August 
16 they entered the holy city, after 
a three months' journey from the 
Gumbum Monastery, and a 370 
miles’ journey through Tibet 
proper. 

At Lhassa M TsybikolT stayed 
more than twelve months, until 
September 23, 1901, and from that 
dty he made an excursion so far as 
Tsetan, or Chetan, visiting, besides 
the three great monasteries situated 
round Lhassa—Braibun (8500 monks), Sera (5000 
monks) and Galdan (2000 to 2500 monks)—also the 
monasteries of Dashi-lhunbo (170 miles from Lhassa, 
on the right bank of the Brahmaputru) and Sam-yai, 
on the left bank of the some river, about 67 miles 
south-east of Lhassa, one of the oldest in Tibet, as 
it was founded in the ninth century. He also visited 
the towns Shiha-tse, Chan-tse, and Tsetan. 

The descriptions which the Russian traveller gives 
of Lhassa and its sanctuaries, as well as of the monas¬ 
teries already mentioned, the population, its compo¬ 
sition and its ways of living, the Government and 
administrationi and the climate of the country— 
meteorological observations were made thrice a day 
without interruption for 235 day&—are extremely 
interesting. The estimates of population hitherto 
given have been very much exaggerated, and M. 
TsybikolT takes the number as not exceeding two and 
b naif millions, out of whom one million arc living 
In the two provinces U and Tsan. Lhassa has no 
more than 10,000 inhabitants, two-thirds of whom are 
trbnrao, its population having been overestimated on 
Bccr""V of the 15,000 to 16,000 monks staying In the 
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ations, written by the most renowned lamas for the 
(ast nine centuries 

The paper is illustrated by nine excellent photo¬ 
graphs, representing views of Lhassa, Lhe palace of 
th? Dalai-lama, and the monasteries of Galdan and 
Dashi-lhunbo The pictures are taken from the 
collection of M NorzunolT, a Kalmyk pilgrim who 
also was at Lhassa in the same year, and brought 
back forty-five photographs M. TsybikolT’s collec¬ 
tion (twenty-one photos) reached the Russian Geo¬ 
graphical Society after the views mentioned above had 
been printed 

Those who are interested in Tibet will be glad to 
know that, besides the diary of the Buryate ZayacfT, 



hir 1 — Rod ill, the palace of lha Dalai lama at Lhawa. Han from lha ten'll (It m built on 
ilia cliff Mar bo ri, which linet above lha plain of the Ui chu River, abjul iwo-thirdB of 
a mile from the City iimIi) 


who visited Central Tibet in the eighteenth century, 
the diary of the Kalmyk Daza-bakshi Menkcjieff#wag 

J iubhshed in 1897, with a Russian translation by Prof 
’c /dnlcIT. 


ANNIVERSARY MEETING OF THE ROYAL 
SOCIETY . 

A T the anniversary meeting of the Royal Society on 
Monday, the officers and council for the year 
were elected, the report of the council was read, and 
the president delivered his address. In the following 
list of the elected council, the names of new members 
are printed in italics — 

President, Sir William Huggins, K C B.; Treasurer, 
Mr. A. B. Kempe; Secretaries Prof Joseph Larmor and 
Sir Archibald Geikte , Foreign Secretary, Mr Francis 
Darwin. Other Members of the Council Mr G, A 
Boulenger, Prof J. R. Bradford, Prof. H. L. Callendar, 
Mr. F . W* Dyson , Prof H B Dixon, Sir Michael Foster, 
K.C.B., Prof P. F , JFrankland, Sir Robert Glfftn, K C B , 
Prof IF D. Halliburton Dr E. IF Hobson, Prof. J. W. 
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i tadd, C.B., Prof. G. D. Livalng, Prof. A. E H. Lovo, 
ir. Adam Sedgwick. Dr. W. N. Shew. Capt. T. H. 
•Tiiaid, R.N., C.B. 

The report of the council refers, among other 
matters, to the work of the National Physical Labor¬ 
atory and the scientific results obtained, the Inter- 
national Association of Academies, the Internationa] 
Catalogue of Scientific Literature, International 
Aeronautics, and sleeping sickness. 

In February last, Lieut.-Colonel Bruce, F.R.S., went to 
Uganda to study sleeping eickneei, with Dr. Nabarro 
as bacteriologist. Soon after their arrival, Dr. Caetellani, 
who was then in Uganda, reported to Colonel Bruce that 
during the psst live months ho had observed trypanosomes 
■n the cerabro-aplnal fluid of cases of sleeping elcknesa, end 
a telegram waa received from Colonel Bruce In April stating 
that he coneidered it very probable that a trypanosome was 
the cause of the dieeaae. 

Since then a report entitled “ Progress Report on Sleep- 
ing Sickness in Uganda " has been received and published 
as No, 2 Report of the Sleeping Sldmess Committee. 

Colonel Bruce returned to England in September, brinr- 
ing with him a further report which adduces evidence that— 
(1) Sleeping Sickness is caused by the entrance Into the 
blood, and thence Into the cerebro-splnal fluid, of a species 
of trypanosoma. ^ 

(a) This species Is probably that discovered by Forde 
and described by Dutton from the West Coast of Africa, 
a,, d wiled by him Trypanosoma Gambiense. 

(3) |»ia so-MlJed cases of trypanosoma fever, described 
from the West Coast, may be cases of Sleeping Sickness 
in the earliest stages, 

(4) Monkeys are susceptible to Sleeping Sickness, which 
in them produces the same symptoms, and runs the same 
course, whether the trypanosomes Injected are derived from 
cases of so-called trypanosoma fever, or from the cerebro- 
•plnal fluid of cases of Sleeping Sickness. 

w ar, d rats are partially susceptible, but guinea- 

pigs, donkeys, oxen, goats, and sheep, up to the present, 
have shown themselves absolutely refractory 
(®) The trypanosomes are transmitted from the sick to 
the healthy by a species of tsetse fly, Glossina palpahs, and 
by It alone. 

(7) The distribution of Sleeping Sickness and Glossma 
patpalii correspond. 

(8) Sleeping Sickness Is, In short, a human tsetse fly 
die*— J 


In the course of his address, the president referred 
to the portrait of Lord Rayleigh, painted by Sir George 
Reid, which was formally presented to the society at 
Monday's meeting, and to the retirement of Sir 
Michael Foster, the senior secretary. A large part of 
the address was devoted to suggestions which have been 
made to affiliate Important special or local societies 
with the Royal Society. A committee appointed to 
consider the question some time ago decided that the 
Royal Society, both as to Its administration and work, 
should remain as heretofore, and not enter into any 
formal relationship with special societies. Support 
was, however, given In the address to the need of in- 

X tion in respect of publications of the Royal and 
scientific societies. The joint publication of papers 
was brought before the council several years ago, but 
was not received with favour. It has since been found 
to work successfully with the Royal Astronomical 
Society, and the opinion is expressed that other societies 
might arrange for the duplicate publication, in their 
own Transactions, if papers communicated to the Royal 
Society of special interest to the respective special 
societies. This plan leaves each society to Us complete 
independence,' and does not lnvolvfe the Royal Society 
in any obligation which would in any way interfere with 
Its own free administrative working. 

The work of this year's medallists was described In 
the address as fallows 


-Gorur Modal.' l> 

The Copley MedSl Is awarded to Prof. Edward Sues*, 
For. Mem. R.S., in recognition of his eminent services to 
Geology, and especially of his original researches end chit* 
dusiogs published In bis great work, “ Das Audits der 

Prof. Suess wet for 40 years Professor of Geology In 
Vienna University, and under his guidance e school of 
Geology has arisen, which Is not surpassed In any'coustry 
of the world. He has written numerous papers on Strath 
graphical and Physical Geology, and has published much 
valuable palmontoiogical work. The results of many years 
of study were contained in 11 Die Entstehung der Alpen," 
published In 1875. In this book he traced the geological 
history of the Central European ranges, and applied^ the 
results of his inquiry to the problems of mountain former 
tion and surface contours In general. This work was 
followed. In 1885, by the first volume of ” Das Audits der 
Erie,” In which the same problems were attacked on a 
wider field. The second volume was published In 188B, but 
the first part of the third volume was not Issued until 1901. 
In this great work the study of the changes that have 
taken place during geological times In the oceane end 
mas of the globe Is combined with Inquiry Into alterations 
in the form of the solid surface. Owing to the wonderful 
grasp of the subject, and the striking originality shown, 
the work has Influenced geological thought to an extent 
that has seldom been equalled 

Many geologists have distinguished themselves by master¬ 
ing the geological structure o 7 different countries, email or 
large, or have devoted their energies to the solution 6f 
particular problems; Suess has aimed at giving an explana¬ 
tion of the surface features exhibited by the whole world, 
founded on an investigation of its geological history. The 
forms or continents and islands, the distribution and 
direction of mountain ranges, the profiles, contours, and 
histories of the great oceans—all are treated by him with a 
master’s hand. ” Das Antlitz der Erie" represents the 
culmination of the Geology of the nineteenth century; as 
has been most aptly said by Marcel Bertrand In his preface 
to the French translation, it Is the last term of the revolu¬ 
tion commenced a century ago by Werner and Hutton 


Royal Medal. 

A Royal Medal is awarded to Sir David GUI, KC.B.. 
F R.S , for his researches In Solar and Stellar Parallax, and 
his energetic direction of the Royal Observatory at the Cape 
of Good Hope. 

Sir David Gill (H M. Astronomer at the Cape Observatory 
since 1879) is specially distinguished for his researches on 
the distances of the heavenly bodies, although his other work 
has covered a large field He has made four independent 
determinations of the sun’s distance by heliometer observ¬ 
ations of Mars (1877). Iris (lBftB), Victoria (1889), and 
Sappho (1889), being ably assisted In some of these in¬ 
vestigations by others, but undertaking the greater part of 
the work himself. The four determinations agree wonder¬ 
fully well In giving a solar parallax very near 8 ff 80, which 
has consequently been adopted for general use In national 
Ephemerldes since the beginning of the present century. 
Incidentally this work gave improved values for other con¬ 
stants of the solar system, especially the lunar equation in 
the sun's motion; and It suggested that the time hod arrived 
for an entirely new method of observing the places of the 
planets, which Sir David GUI has since initiated. 

He has alio determined the paraUaies of eleven stars of 
the first magnitude, and four stars of larger proper motion; 
and several similar determinations carried out by others 
have been Inspired by Sir David Gill. And he has discussed 
the results from a coimlcal point of vievf. In such work 
he takes a first place among astronomers. 

In addition to these researches of the normal type, Sir 
David GUI, by hie energy and enterprise, has placed the 
Cape Observatory In the front rank; so that for the firtt 
time in the annals of Astronomy we have now at length an 
observatory of the highest class in the Southern Hemi¬ 
sphere. He has brought up to date the cufrtnt reductions, 
and has produced several valuable catalogues of Atari, la 
which particular attention has been paid to the allrahtattan 
of smell errors, notablv the ” maenltude-emiatkm.” to 
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wfelch Sir DkvM'&II «h hlnurif th« fine to direct m (tendon. 
And hi has completely photographed, on a moderate scale, 
the Southern Hemisphere. The plates were measured In 
Holland by Kapteyn, who has published the results recently 
ht a valuable work, the " Cape Photographic Durch- 
musterung/ 1 for which Kapteyn received tne Royal Astro¬ 
nomical Society's Gold Medal In February, 190a. It may 
be recalled that on that occasion Kapteyn expressed very 
warmly bis Indebtedness to Sir David Gill. 

Sir David Gill had a large share In Initiating the Inter¬ 
national Aatrographlc Chart; he has also been very active 
In euperlntendlng the Geodetic Survey In South Africa. 

Royal Medal. 

The other Royal Medal la conferred upon Dr. Horace 
T. Brown, F.R.S., for his work on the chemistry of carbo¬ 
hydrates, and on the assimilation of carbonic acid by green 
plants, 

His memoir (H. T. Brown and G. H. Morris, ]oum. 
Chem. Sac., iBqj) on the 11 Chemistry and Physiology of 
Foliage Leaves' r Te of value as confirming the rougher work 
of Sachs on the amount of carbohydrate assimilated per leaf 
area per unit of time, but especially as being tne first 
thorough Investigation into the manufacture and transloca¬ 
tion of the various sugars In the green leaf. This paper 
also contributes to our knowledge of the action of diastase 
in the leaf; and in this connection may be mentioned the 
paper on the 11 Germination of the Gramlnea " (If. T 
Brown and G. H. Morris, Journ . Chem. Soc , 1690), which 
Is a valuable contribution to the study of diastase and other 
enzymes. 

His Presidential Address to the Chemical Section of the 
British Association, 1899, gave On account of work of the 
highest Interest to botanists, such as the relation between 
the amount of assimilation of carbon and the partial pressure 
of the carbonic acid in the atmosphere, and the rate of 
absorption of carbonic acid by a leaf, as compared with the 
absorption by a solution of caustic alkali. These and other 
points are developed in the memoir on 11 Static Diffusion 
of Gases and Liquids in Plants 11 (H T Brown and 
F. Escombe, Phil. Trans , 1900), which is one of the most 
important works on assimilation by plants that we possess 
In this remarkable essay, Brown develops the principles 
determining the amount of diffusion from gases and solu¬ 
tions into absorbing surfaces, and shows that leaves con¬ 
form In the size and number of the stomata to absorbing 
surfaces of high efficiency. 

The earliest important chemical work of Horace Brown 
waa on the Influence of pressure on fermentation. He dis¬ 
covered that other gases besides carbonic acid were given 
off In the fermentation of malt worts and of grape sugar, 
and that the hydrogen evolved Increased as the pressure 
was diminished. The formation of acetic acid during the 
fermentation out of contact with air was shown to be due 
to a direct tranalormatlon of the sugar Into acetic acid. 

In conjunction with Heron and Morris, he made a series 
of valuable investigations into the nature of starch and Its 
transformations. He showed that the action of malt extract 
upon soluble starch might be represented by the successive 
removals of maltose by hydration (hydrolysis), the 
successively formed residues being a aeries of dextrlna. 

He was the first to apply Raoult's freezing-point method 
to the systematic determination of the molecular weights of 
the carbohydrates, and his measurements showed that 
soluble stand) was much more complicated than the dex¬ 
trine derived from it, the starch molecule possibly consist¬ 
ing of four complex amylin-groups arranged round a similar 
fifth group. But later work on dextrinic acid led to the 
view that the starch molecule is made up of the residues of 
Bo malfon groups and 40 dextran groups, linked In ring 
form through oxygen stems, and that the maltan portion 
of the ring la attacked by successive stages of hydrolysis, 
forming destrlns and finally maltose. The molecular weight 
of starch cannot be less, according to these experiments, 
than 31,400, 

The Investigation of 11 secondary fermentation ” produced 
by a small quantity of dried hops. In beer led to his Im¬ 
portant Work on tne chemistry and 'physiology of foliage 
leaves, In which he gives reasons for supposing that cane- 
tugor Is the first sugar to be synthesised by the auunfl- 
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story processes, and that this Is the starting point of the 
metabolic changes In the leaf. 

The discovery of the solution of the cell-membranes of 
grass seeds by a cellulose-dissolving enzyme secreted in the 
epithelium lea him to investigate the corresponding action 
on the cell-walls of starch granules in the processes of 
animal digestion. After exhaustive experiments, he con¬ 
cluded that the cell-walls were attacked by an enzyme pre¬ 
existent In the grain. 

Davy Medal. 

The Davy Medal far the most important discovery in 
chemistry is awarded to M. Pierre Curie, and Madame Curie, 
Docteur fcs Sciences, for their researches on radium 

The discovery of radium—whether It be regarded from the 
point of view of the extraordinary properties of that sub¬ 
stance, unique in their intensity if not in their kind, or of 
the undevletlng aim and Invincible patience with which the 
clue to its separation has been skilfully followed, or of the 
extended, even revolutionary, views of the constitution of 
matter and of the stores and transformations of energy in 
Nature which the study of its properties is opening up to 
us—may well be characterized as the most important dis¬ 
covery in chemistry of the present time 

Huaim Medal 

The Hughes Medal is awarded to Prof Johann Wilhelm 
Hittorf for his experimental researches on the electric dis¬ 
charge in liquids and gases, extending over a period of 
more than half a century into the present year. 

The results of his work have been published in a senee 
of papers, of which the first, on the electric conductivity of 
mercury, appeared In Poggendorffs Annalen so long ago 
as 1851, and was followed, in the years 1853 to 1859, by 
others, giving an account of his masterly investigations of 
the migrations of the ions in electrolysis. In conjunction 
with Puicker he took up the examination of the spectra 
emitted by gases under the influence of electric discharges 
from an induction coil, and communicated the results to the 
Royal Society in 1864, and In the ensuing twenty years 
he published, from time to time, a number of papers on 
electric conductivity in gases, which have greatly contributed 
to the advancement of our knowledge of that subject In 
1898 and 1699 he published papers on the electromotive 
behaviour of chromium and on the passive state of metals, 
and In the three years of the present century further papers 
on the rates of motion of the Ions. 

It is now the jubilee of the publication of hie first paper 
on the last-named subject, a paper which marks an epoch 
in our knowledge of electrolysis. In that paper, and those 
which followed it in the next five years, by his careful 
measurements of the movements of the ions In a great 
variety of cases, he laid a solid foundation on which sub¬ 
sequent investigators have reared a large superstructure. 
The view of the constitution of electrolytes, and of chemical 
compounds in general, to which his research directly led, 
was so contrary to that In vogue amongst chemists at that 
time that It challenged opposition, but time has vindicated 
its accuracy and importance. His researches on electric 
conductivity in gases have been almost equally fruitful, for 
they have served as the starting point from which other 
observers have advanced, and have thus led up to modifi¬ 
cations of our Ideas of the constitution of matter quite as 
profound as those suggested by the migrations of the 
ions. 


PROF. ROBERT HENRY THURSTON. 

the death of Prof. Robert Henry Thurston, which 
occurred with tragic suddenness on his birthday, 
October 26, the United States has lost its most dis¬ 
tinguished engineering professor, and a devoted 
educationist whom it will be difficult to replace. 

He was born at Providence, Rhode Island, in ifim, 
and was the son of Robert L. Thurston, the founder 
of the Providence Steam Co. His early training was 
of that twofold character which has been so much 
discussed, during the last year or two, a collegiate 
education at the Brown University, where he gradi:. 
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ated C E., Ph.B., In 1859, and a practical training 
during tho same time in the workshops of his father’s 
firm 

In iS 5 i he entered the United States Navy, serving 
from 1861-1865 first as assistant engineer nnd then 
as engineer in charge of vessels; this period covered 
the great Civil War, and the unique experience which 
Thurston then enjoyed no doubt did much towards 
turning his mind to experimental research, and prob- 
ably altered the whole course of his life's work. 

In 1865 he was appointed assistant professor of 
natural philosophy in the United States Naval 
Academy at Annapolis, and as his chief died a few 
weeks afterwards, Thurston had entire charge of the 
department until he resigned the post, in 1871, in 
order to take up the duties of professor of mechanical 
engineering in the Stevens Institute of Technology, 
an office he held until 1885 

It was while he held this chair that Thurston began 
to make his name known, not only in Amenta, but I 
in Europe; he was a prolific writer on technical sub- , 
jeets, and did much valuable research work in con¬ 
nection with the U.S. Board appointed to deal with 
the subject of testing metals, notably in the in¬ 
vestigation of the properties of the various alloys of 
copper, tin, and zinc During this period he also 
visited Europe ns the US Commissioner to the 
Vienna Exposition of 1873, and on his return pub¬ 
lished a valuable report 

In 1885 he took up the post which he held until 
his death, that of director of Sibley College; here he 
had full scope for his remarkable powers as a teacher 
and an organiser of scientific education of the most 
advanced character, and the most eloquent testimony 
to his success is the extraordinarily rapid growth in 
the number of students; from a mere handful in 1885, 
in eighteen years they have increased to nearly 1000, 
and Sibley College to-day stands in the very front rank 
of the great technical colleges of the world devoted 
to the scientific training of the men who arc to be the 
leaders of the engineering pro r ession in all its 
branches. Much of its success is due to the fact that 
he was from the first able to win the sympathy and 
support of the leading engineers of the States, with 
the result that the Sibley College graduates never find 
the least difficulty in securing paid posts as soon as 
they finish their college training 

Thurston altogether wrote some 20 volumes and 
mqre than 300 separate scientific papers; his fertility 
with the pen, when one considers the labours he daily 
went through as a teacher and director, is amazing, 
and some of his books bear traces of the haste and 
pressure under which they were produced. 

Of his books, the most noteworthy are the follow¬ 
ing 11 Friction and Lost Work,” "The Materials 
of Engineering," "A Manual of the Steam Engine," 
" Steam Boiler Construction," and " A History 
of the Steam Engine these are all In America re¬ 
cognised as standard works, and have found a ready 
sale also in this country In fact, Thurston almost 
attained the same position as was held by Rankine for 
so many years in this country, and his books were 
consulted and used by thousands of young engineers 
scattered throughout the length and breadth of the 
great Republic. 

Thurston was naturally the recipient of many 
honours; he was the first president of the American 
Society of Mechanical Engineers, holding office from 
1880 to 1883, vice-president of the American Associa¬ 
tion for the Advancement of Science in 1877, 1878, and 
■884, an LL D of the Brown University in 1889, 
ftc.; hfe was twice married, in 1865 to Susan Taylor 
Wedding (she died in 1878) and in 1880 to Leonora 
Bough tdn. 
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Though Thurston devised several special forma of 
testing machines, he was not an inventive genius, 
and he did no work as a constructive engineer, It was 
as a writer and speaker that he made his influence 
felt, aod how great that influence was will only be 
fully realised now that he has gone. T. H. B, 


SIR FREDERICK DRAM WELL, F.R. 5 . 

HE death of Sir Frederick Bramwell on Monday 
deprives engineering of one of its most energetic 
workers, and pure science of one who did much to pro¬ 
mote its interests. 

Sir Frederick Bramwell was born in London on 
March 7, 1818, and was apprenticed to one of the old 
school of mechanical engineers when he was sixteen 
years of age After a varied experience he commenced 
practice on his own account as a civil engineer in 1853. 
and the following year became a member of the Insti¬ 
tution of Mechanical Engineers. He was elected an 
associate of the Institution of Civil Engineers in 1856; 
and in 1862 attained full membership. 

In 1874 Bramwell was chosen president of the Insti¬ 
tution of Mechanical Engineers, and delivered an 
address in which hr appealed to engineers to use to their 
utmost, and to use fairly, the natural resources at 
their command As president of the Institution of 
Civil Engineers in 1884, he described in his address the 
chief factors of past progress, and advocated the treat¬ 
ment of large steel forgings by hydraulic pressure in 
place of steam hammers. He was president of the 
Mechanical Science Section of the British Association 
in 1872, and again at Montreal in 1884 Ho was elected 
president of the Association for the Bath meeting in 
1888, when he delivered an address on the greatness of 
the works which the engineer creates out of minute 
beginnings. 

Sir Frederick Bramwell received many marks of re¬ 
cognition from public bodies and learned societies In 
1873 he was elected a Fellow of the Royal Society. In 
1881, the Timas relates, he was appointed member of 
the Ordnance Committee, and in that capacity assisted 
in the framing of the rules under which iron and steel 
for the construction of large ordnance are tested before 
acceptance After serving on the council and as a 
member of the hoard of management he was, on the 
retirement of Sir William Bowman in 1885, made 
honorary secretary of the Royal Institution. Always 
cordially lamenting the lack of facilities for technical 
education in his youth, he wns a warm supporter of 
the movement for its advancement in this country On 
the foundation of the City and Guilds of London Insti¬ 
tute he was appointed by the Goldsmiths’ Company 
one of its representatives on the governing body A 
knighthood was conferred upon him In 1881, and a 
baronetcy in 1889. He received the honorary degree 
of D.C L. from the Universities of Oxford and 
Durham, and that of LL.D from Cambridge and 
McGill. 


NOTES . 

Prof Ludwio Boltzmann has been elected honorary 
member of the Moscow Academy of Sciences. 

The deaths are Announced of Prof. Heinrich Moehl, 
director of the meteorological station at Cassel, at the age 
of seventy-one, and Dr Nagel, formerly professor of geodesy 
in the technical high school at Dresden. 

The next meeting of the American Association for the 
Advancement of Science, end affiliated societies, wHl be held 
at St Louis during convocation week beginning on 
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December a8, under the presidency of the Hon. Carroll D. 
Wright, U S. Commissioner of Labour and president of 
Clark College 

The Decimal Association has taken steps to Introduce 
into the House of Lords early nest session a Bill for the 
compulsory adoption of the metric weights and measures 
throughout the United Kingdom The first reading ol the 
Bill will be moved by Lord Bel haven and seconded by Lord 
Kelvin If the measure passes the House of Lords, it will 
lie brought before the Commons at the first possible moment, 
.and It is hoped thnt a sufficient expression of public opinion 
will be forthcoming, at the time when the question is being 
debated, to convince the Government that they will do well 
to make it their own Bill. 

We have received a circular, the fifth, from the permanent 
committee of the International Congress of Botany, the 
-second session of which is to be held at Vienna in 1905 At 
the Paris Congress, in 1900, the board of management on 
that occasion was constituted a permanent committee so 
that the congress might be m a position to communicate 
with the promoters of the Vienna meeting with a view to 
ensure complete success The circular gives full Inform¬ 
ation of the steps taken by the permanent Pans committee 
in the matter of botanical nomenclature, and describes the 
principles by which their discussions on this subject have 
been governed All communications referring to the 
congress should be addressed to the general secretary, I>r 
A. Zahlbrurkner, Vienna, I , Burgring 7 

Thursday next, December io, will be the 300th anni¬ 
versary of the death of William Gilbert. In commcmoraLian 
of this tercentenary the Mayor and other representatives of 
the Borough of Colchester will attend the meeting of the 
Institution of Electrical Engineers on Thursday next to 
receive a historical picture representing Dr Gilbert in the 
.act of showing his electrical experiments to Queen Eliza¬ 
beth and her Court, which will then be presented by the 
Institution to the Borough of CoUHester, where Gilbert 
was born in 1544, an d died in 1603 At the conclusion of 
the presentation an ordinary general meeting will be held, 
.at which a paper on the slow registration of rapid pheno¬ 
mena by strobographic methods the 11 ondographe " and 
41 puissancegraphe" (wave recorder and power recorder), 
will be read by M E Hospitaller, president of ihe Soci£t£ 
Internationale des tilectriciens If time permit, a paper 
will also be read on the magnetic dispersion in induction 
motors, and its influence on the design of these machines, 
by Dr. Hans Behn-Eschenburg 

In the Journal de Physique M C Malteses discusses the 
■sand ripples produced both by wind and water in connection 
with the theory that they represent the position of nodal 
lines produced by the interference of direct and reflected 
waves This theory Is supported by the author's observ¬ 
ations made at PhaJara (Attica), and a similar explanation 
Is given of the agglomerations of pebbles which occur on 
many beaches The phenomena are easily observed by any¬ 
one residing near the sea-shore, and an interesting feature 
is that ripples are formed in the sand even at depths of two 
or three metres 

Prop A. Righi, in a paper read before the R. Accademia 
•dalle Scfenze dell* Istituto dl Bologna on May 34, describes 
experiments upon the electric charge generated by X-rays 
upon metals in vacuo , He begins by describing experi¬ 
ment* confirming those of Curie and Sagnac, who proved 
that metals under the action of X-raV* give off negative 
electrons or kathode rays, acquiring in consequence a 
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positive charge which may become considerable If the 
pressure, and In consequence the ionisation, of the surround¬ 
ing air be low enough He next describes comparative 
measurements of the potential thus acquired under identical 
conditions by various substances The last section treats 
of the variation of the potential acquired by the metal ex¬ 
posed to the X-rays, as its distance from the electrode 
fating it Is varied. 

In the Scientific Transactions of the Royal Dublin 
Sotielj, Mr Arthur W Conway, in a short note of four 
pages, discusses the fundamental equations of electro¬ 
dynamics, and points out the difficulties attaching to exist¬ 
ing theories when radiation is taken into account. I he 
author proposes a system, consisting of a modification of 
Helmholtz's theory, which he considers is free from the 
objections attaching to Levi Cmla’s s\stem The equations 
assumed agree with the known relations for electrostatic 
phenomena, whilst for slow motions they reduce to those 
given by Helmholtz, which account for the phenomena of 
electric currents. 

Mr / Morrow publishes in the Philosophical Jl fagagine 
some experiments on the determination of Poisson’s ratio 
by means of n new instrument Tor measuring the lateral 
contractions of tie-bars 1 he monument has two strews 
v hi* h touch the bar at the points between which the con- 
tiaction is to be measured, nnd when the sperimen is ex¬ 
tended longitudinally the relative displacement of these 
screw-ends is determined optically With this instrument 
values of Poisson’s ratio were found for steel, cast iron, 
wrought iron, brass und copper, agreeing very well with 
Sliomeyer’s result* 

Demis a his exploration of Lake Aral in the years 1900 
and 19ai, M. L N Berg made the very interesting observ¬ 
ation that this lake, which had been rapidly decreasing 
during the years 1850 to 1885, began slightly lo increase 
in 1891 The level was raised during the years 1891 to 
1901 by an average of 20 tin. every year It appears now 
that during his exploration of Lake Balkhash, which he 
visited last summer, M Berg found that this lake also, 
which was formerly drying up very rapidly, has begun 
lately to increase On all sides j?oplar trees and bushes 
submerged to some extent are to be seen, while several 
peninsula?, like Bai-kabyl, have become islands, and the 
road from Vyernyi to Karnkol is now under water The 
waters of the lake are extremely poor in animal life The 
explorers found only two species of fishes—one of them Ihe 
Perea schrenck in special to this lake—while 11 the bottom 
of the lake is a real desert—no molluscs, not one worm " 
The plankton of the lake is, on the contrary, very rich in 
fresh-water forms M Berg found, moreover, to his great 
astonishment that the water of the lake In June last was 
quite fresh, along both the southern and the norrhern 
shores As the Balkhash has no outflow, this fact is of 
special Interest 

Da A E Wright and Cai'tain S. R Dougins show by 
a series of ingenious experiments that the fluids pf the 
blood play an important rdl « in connection with phago¬ 
cytosis, the absorption and destruction of bacteria by certain 
of the white cells of the blood. By mixing bacteria with 
the white cells of the blood obtained by centrifuging and 
adding blood serum (a) unheated, 1 e in the natural con* 
dition, (ft) heated to 6 o°- 65° C- for ten to fifteen minute*, it 
11 found that, under the same conditions, phagocytosis l* 
much more active in the presence of the unheated than of 
the heated serum. The heating appears to destroy some 
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activating substance In the serum, the heated serum be¬ 
having as a simple diluent, like physiological salt solution 
(Free. Roy. Soc. Lond., vol. Ixxii. p. 357) 

Tub October number of the Emu contains the photograph 
of a subadult Australian barn-owl in which large bunches 
of the nestling down are retained on the legs, thus com¬ 
municating to the bird a most remarkable appearance. 

Thb osteology and affinities of the kingfishers form the 
subject of an article in the October number of the American 
Naturalist by Dr Shufeldt, who arrives at the conclusion 
that these birds are probably nearly related to the cuckoos, 
bee-eaters, and jacamars, although further investigations 
Into the morphology and life-history of all these groups are 
necessary before these complicated relationships can be 
picperly defined 

An interesting addition to the British marine fauna is 
recorded In the November issue of the Zoologist Until 
11*99, when it was discovered on the coast of Brittany, the 
giant goby (Gobuu capito) t a fish attaining a length of 
9 or ko inches, was believed to be confined to the Mediter¬ 
ranean As the result of a careful search of the rock-pools 
last summer, Mr. F. Pickard-Cambndge has demonstrated 
its comparative abundance on the Cornish coast. In the 
same journal Mr. P. Podmore describes and figures some 
fertile hybrids bred from the ringdove (Colutnba palumbus ). 

The study of animals from the point of view of adapt¬ 
ation to their surroundings Is now the fashion. The 
October number of the American Naturalist contains the 
first of a senes of three or four articles written at the 
suggestion of Prof H. F. Osborn on the adaptation of 
mammals to aquatic, arboreal, fossorial, and cursorial 
habits. Prof Osborn states that a number of advanced 
etudente have undertaken the necessary investigations, and 
that the results are of great interest, and in some instances 
novel. The first of the senes, by Mr R. C Osburn, deals 
with adaptations to an aquatic existence. It Is pointed out 
that the extent to which this adaptation has been carried 
Indicates the relative date at which an aquatic or eemi- 
aquatic life woe commenced Most aquatic mammals have 
depressed and expanded tails, but in the musk-rat and 
Potamogale this organ Is compressed The latter animal, 
al any rate, swims, like a newt, by the aid of Its tall, to 
which the hind-limbs are closely pressed, consequently there 
la no need for webbed feet Kdkenthal's theory that the 
Increased number of phalanges in the flippers of cetaceans 
Is due to the development of double epiphyses, one of which 
forms an additional phalange, is considered to be probably 
true. The fact that toothed cetaceans display Indications 
of descent from an armoured ancestor, while the whalebone 
whales probably trace their descent from a fully haired form, 
seems to support the dlphyletlc origin of the two groups 

Pamphlet series No. 35, Issued by the Imperial De¬ 
partment of Agriculture for the West Indies, contains a 
paper on ground nuts in the West Indies, by Mr. W. G. 
Freeman, until recently the scientific assistant to the De¬ 
partment. Hitherto, although ground nuts are easily 
grown in the Islands, no attempt has been made to cultivate 
them on a sufficiently extensive scale to supply even local 
requirements, and quantities have consequently had to be 
Imported. A summary of the results of the experiments 
on the cultivation of seedling and other canes at the experi¬ 
mental stations at Barbados, 1903, Is given in No. 96 of 
the same series of publications. There were twenty-two 
fields of canes under experimental cultivation on nine estates 
slMted In typical localities, the canes In each case being 

NO. I779, VOL. 69] 


treated In exactly the same manner as the other fries 
the estate. The best all-round cane proved to be the 
Barbados seedling, B aoS, the second place being taken 
by B 147, the average quality of Its Jules being fair. 

Thb relntroductlon of cotton growing Into the West 
Indian Islands has soon been followed by the appearance of 
a destructive pest, the cotton worm or caterplllai^^bffa 
argitlacea —which Is causing considerable anxiety, as It 
strips a whole field In a single night. It Is affecting 
Barbados, Montserrat, Antigua, and St. Kltt's-Nevle. The 
officials of the Agricultural Department are actively engaged 
in devising methods for efficiently coping with the evil. 

Dr. A. Freiherr von Bistrah has reprinted from the 
Berichta der naturforechenden Gesellschaft zu Freiburg lm 
Breltgau his paper on the dolomite region of Lugano. It 
is accompanied by an excel lent coloured geological map on 
the scale of 1:50,000, and the author has occasion to praise 
the contoured maps of the Italian Government, which, on 
this large scale, and with well-marked footpaths, have 
proved of service to so many geologists. The most striking 
feature of the district Is the great east-and-west fault 
dividing the Trlasslc beds from the crystalline rocks on the 
north. The dolomite is thickened locally by repetition 
through earth-movements, after the fashion made familiar 
to us by the work of Dr Ogilvie-Gordon and others, but 
tha similarity of the strata prevents adequate mapping of 
the details. The style of the author enables one clearly 
to realise the landscapes, as in his picturesque description 
of the Val Solda The obliquity of the axis of the Lake 
of Lugano to the structural folding of the district leads 
him to assign to it a glacial origin. The author lays stress 
on the primary differences In the strata deposited in neigh¬ 
bouring areas, as affecting the manner of their subsequent 
deformation. His notes on the sections actually visible 
make the paper especially useful to subsequent visitors, and 
some of his criticisms affect the published maps of the 
Swiss Geological Survey 

Thb Scientific American , In its issue for November 14, 
publishes a very complete and excellently illustrated account 
of modern printing methods, machines and appliances 

Messrs Macmillan and Co , Ltd., have issued part iv. 
of 11 A School Geometry," by Messrs. Hall and Stevens. 
The booklet runs to twenty-eight pages, and contains the 
substance of Euclid Book 11., together with Book lit., Props. 
35-37 Its price is fid. 

Messrs. Longmans, Green and Co. have just published 
a small work on 11 The Analytical Chemistry of Uranium," 
by Mr H Brcarley, which contains a mass of information 
relative to the determination of the metal in its ores and in 
commercial products. The material Is divided into four 
chapters, dealing respectively with the modes of estimating 
uranium, the estimation of uranium as phosphate, the 
separation of uranium, and the analysis of uranium ores. 

Messrs. Charles Griffin and Co., Ltd., have published 
the twentieth annual Issue of the 11 Year-book of the Scien¬ 
tific and Learned Societies of Great Britain and Ireland." 
The publication forms a record of the work done in science, 
literature and art during the session 1909-1903 by a largo 
number of societies and Government institutions. The in¬ 
formation has been compiled from official sources, and should 
consequently be quite trustworthy. We notice that no 
details of the Geographical Association are given, or of the 
Association of Science Masters In Public Schools. 
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Thi determination of vapour densities at high tempera¬ 
ture! by application of the diffusion method of Bunsen Is 
discussed In a paper by Prof. Emich communicated to the 
Vienna Academy. For one and the same gas at different 
temperatures the time of diffusion of a given volume should 
be proportional to the square root of the absolute tempera¬ 
ture. Experiments with tubes of porcelain, platinum, and 
Iridium show that this requirement Is approximately 
, fulfilled, and Investigations on diffusion are now being 
carried out up to a temperature of 2000° C. 

According to Mr. W. Ackroyd, colour changes are 
frequently brought about by the action of radium rays. 
These changes have been examined by embedding a radium 
bromide tube In the substance experimented upon After a 
few hours sodium chloride becomes orange or buff coloured, 
potassium chloride becomes violet but returns to its original 
colour very quickly after removal of the exciting cause. 
Sodium bicarbonate and potassium metabisulphite are 
changed to amethyst colour after twenty-four hours' ex¬ 
po 1 ure. 

Wb have received the second number of vol i. of the 
Journal de Chtmie physique, published under the direction 
of Prof Guye, of Geneva. The number contains two 
Interesting papers, one by Prof Duhcm on the eutectic and 
transition points of binary mixtures which give rise to 
mixed crystals, the other by Prof Guye on the electrolysis 
of alkaline chlorides The reviews of current physico¬ 
chemical literature which form the seoond part of the 
publication are exceedingly well written, and the papers 
reviewed are, moreover, of quite recent publication, a state¬ 
ment which cannot be made of many abstracts in other 
physicochemical journals 

In the November Issue of the Momteur Sctenttfique M 
Combes discusses the various attempts which have been 
made to obtain the diamond artificially. Against the 
common supposition that the diamond can only be produced 
at high temperatures, the author cites several observations 
which seem to indicate that natural diamonds, at any rate, 
cannot have been formed under such conditions. The hypo¬ 
thesis that high pressures are necessary for the artificial 
production of diamonds is not In accord with actual experi¬ 
mental facts, and the author arrives at the conclusion that 
in the experiments of Moissan the pressure plays no essential 
part, and that the optical properties and the analysis of 
ths crystals obtained by this chemist do not warrant the 
conclusion that these are to be regarded as diamonds 

The additions to the Zoological Society’s Gardens during 
th*5 past week Include a Bonelli’s Eagle {NtsaHtus fasaatus ), 
European, presented by Mr G. H. Baxter, a Matamata 
Terrapin (Chelys fimbnata ) from Guiana, presented by Mr 
E. Bleber; a Yellow-fronted Amazon (Chrysotts achro- 
cephala) from Guiana, a Lesser Sulphur-crSated Cockatoo 
{Cacatua sulphured) from Moluccas, a Common Buzzard 
(ffulso vulgaris), European, deposited, an Ourang-outang 
( 5 M satyrus) from Borneo, purchased. 


OUR ASTRONOMICAL COLUMN . 
Astronomical Occurrences in December 
Dec, 3 6h. 44m. Minimum of Algol (0 Persei) 

6. 17b 40m. to iBh. 41m. Moon occults X Geminoram 

(Msg. 3 6). 

VI. Predicted perihelion pamsge of Brooks’s periodical 
comet (i8§ V-1896 VI). -_ 

I r-13. Epoch of Gemlnld Meteors (Radiant 108 + 33°). 
14. 1 ah. Venus in conjunction with the Moon. Venus 

• o’s'S. 
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Dec. 15. Venus. Ellummsted ji« rlion of disc bo 586. 

16. 3h. 7m to 6h. 26m Transit of Jupiter’s Sit III. 

20. 1 ah. Man and Saturn in conjunction (Mars 

33' S ). 

32 . iah. Sun enters Caprlcomui. Winter commences 

23. 7h. 17m. to 1 oh 36m Transit of Jupiter’s Sat. Ill 

,, 8h. 27m. Minimum of Algol (0 Persei) 

35 6 h. om. Jupiter in conjunction with the moon 

(Jupiter 2° 40' S ) 

26 5h. 16m Minimum of Algol (0 Persei) 

„ 23b. om Neptune in opposition to the sun. 

3K. I ah jom Near approach of moon to Aldebaran 
(a Taun) 

,, i8h om. Mercbry at greatest elongation (19" 30' E.) 

Drtebmination of Standard Stellar Velocities —In 
accordance with the cooperative scheme for regularly deter¬ 
mining the velocities of certain standard stars, Profs. Frost 
and Adams have, during the past twelve months, made in¬ 
dependent observations of the radial velocities of thirteen 
stars, the results of which are given herewith a — 


Mun 


Star 

velocity In 
kilometres per hbc 

a Anetis 

-137 

a Persei 

- 2 1 

0 Lepons 

-124 

0 Getmnonim 

+ 34 

a Crstens 

+ 47 * 

a Bbolis 

- 48 

0 Ophiuchi 

-11 1 

7 Aquils 

- 1 8 

7 Cephei 

-41 2 

• Pegasi 

+ 62 

7 Piscium 

- 10 9 

i Aurics 

+ 190 

• Leoms 

+ 55 


The Bruce spectrograph of the Yerkes Observatory, with 
various cameras attached, has been used, and, in the 
majority of cases, the spark spectrum of titanium has been 
employed to give the standard comparison wave-lengths 
Three photographs of each star have been obtained, except 
in the case of 0 Leporls, where the low altitude and poor 
observing conditions have prevented more than one being 
taken A range of 1 8 km in the determined velocities of 
■ Leon is indicates the existence of a real variation, but 
more photographs must be measured before the point con 
be decided An unaccountable difference of —05 km is 
shown between the velocity of A returns as determined from 
eight earlier plates and that obtained from the five plates 
recently obtained, unaccountable because in the spectrum 
of this star the lines are so well defined (Astrophysical 
Journal, vol xvui , No, 4) 

New Elements for ij AguiUB —From 352 observations 
of the magnitude of q Aqullm, made at the Lyons Observ¬ 
atory between June 3, 1898, and December 22, 190a, 
M M. Lulxet obtained the times of fifty-five maxima and 
fifty-three minima, and, on comparing them with those 
calculated from the elements obtained by Schtir, and pub¬ 
lished in 11 Chandler’■ Third Catalogue, 11 he found that a 
difference amounting, in the mean, to +0-2 day existed, 
and therefore thought It advisable to compute a new set of 
elements This he did by employing the maxima and 
minima data used by SchUr, and combining with them the 
results obtained from his own observations; the result 
showed that it was necessary to apply a correction of 
0106±ooai day to the original epoch of maxima, and 
00166 ±0 035 day to that of minima, and, in each case, a 
slight correction to the length of the period 
Applying these corrections to the data used by SchUr, one 
obtains for the original epochs 

Maxima 2396168-738 days, 

Minims 2396166-365 days, 

jmd for the length of the period 

7 17638s days. 
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The new elements, based on these data, are aa follows — 
Maximum =J.D 2396 168738UM.T. Paris)+ 7 176382 E 
Minimum ^J.D. i66*j65i +0*14 sin (0°*O44 E +304”) 


Maximum 1848 May 20 17 42 43 1+7 4 13 59'4 E. 

Minimum ,, ,, 18 8 45 36/+ 202m, bid (o* *044 E.+304") 


several special methods being named and clearly elucidated. 
Numerous worked examples are given throughout the book, 
each problem and method being dearly illustrated In this 
manner The work is published by M. A. Hermann, 6 Rue 
de la Sorbonne, Paris 


THE EDISON ACCUMULATOR} 


and a comparison of the weighted means of his own and 
other observations leads M Luizet to the conclusion 
that the interval between the principal end secondary 
maxima is a 373 days, or ad. 8h 58m. (Astronomtsche 
Nachnchten, No. 3911) 

Adsorption of Stau Eight ev Comet 1903 c —Prof Max 
Wolf publishes, in No. 3914 of the Astronomuche Nach- 
rich ten, two photographs of comet 1903 c taken on July 
25 When the corret was passing in front of the 6 5 magni¬ 
tude star B D +63°. 1056. On comparing these photo¬ 
graphs with ihe observations of comet 190a Ilf , Prof. 
Wolf arrives nt the conclusion that the later comet exhibited 
a selective absorption of star light which was not exhibited 
bj the earlier one 

PUDLICAUONS OF T1IE PULKOWA OBSERVATORY —Vol. X 
(2nd series) of the Publications de I’Observatoire Central 
Nicolas, edited by M. M Nyrdn, contains the details of the 
observations made with the prime-vertical transit instru¬ 
ment from 1869 to 1896 In the introduction, M Nyrdn 
discusses very minutely the errors of the instrument and 
their corrections, paying particular attention to the causes 
which might produce a small yet persistent residual as yet 
unaccounted for 

The results were analysed in order to test the validity 
of Chandler’s 11 11 term for the variation of latitude, 

and they indicate that that observer’s 
empirical formula requires some slight 
modification, although M Nyrtfn hesi¬ 
tates to make a definite statement on 
this point The constant of aberration 
as deduced from these observations is 
20*^423 if Chandler's term be con¬ 
sidered , without the latter the value is 
90^1451, and M Nyrdn observes that, 

In tne mean, this term seems of small 
Importance. 

In vol. xlli of the same Publications 
M Nyrdn publishes a new catalogue of 
1336 reference, stars situated between 
dec. —30° and dec. +90°. This differs 
from Struve's Pulkowa catalogue in 
only containing stars between magni¬ 
tudes 5 and 7 , at least this was the 
original proposal, but it has been found 
necessary in practice to admit others 
which ere just outside these limits The Idea of this selec¬ 
tion was to include stars which were Taint enough to give 
exact readings, and not too faint to be observed with the 
vertical circle used Another feature of the catalogue is 
the division of the zone into squares, of which each side 
is 5 0 in length, and the observation of only one star in 
each zone, thus ensuring the even distribution of the refer¬ 
ence positions without incurring too great a labour In the 
observations. The section of the zone —15 0 to +90° was 
observed at Pulkowa, and stars selected from the Bonn 
Durchmusterung were used, whilst the remaining section 
was observed at the subsidiary observatory at Odessa, where 
the Cordoba catalogue was used. Details of each observ¬ 
ation made are given In the catalogue, and, together with 
the results, they occupy 487 quarto pages 

Guide for Astronomical and Gkodetical Calculations. 
—Part li. of Signor J. Boccardi's 11 Guide du Calculateur " 
will be found to be an extremely useful reference book by 
all who desire to perform calculations of observational 
results In astronomy or geodesy. It gives lucid explan¬ 
ations of many typical computations, such as the calcula¬ 
tion of precessional effects, reductions to apparent place, 
elements of orbits, the determination Of an orbit from three 
observations, and the special perturbations of an orbit; it 
aleoExplains and illustrates the method of 11 least squares." 
Under the heading of " Geodesy " the solutions of many 
typical problems are explained and examples worked out, 


|LT R W. HIBBERT read a most Interesting paper on the 
Edison accumulator before the Institution of Electrical 
Engineers last week. Since the first announcement of Mr. 
Edison 'a invention nearly three years ago, very little of an 
authoritative nature has been published about the cell, the 
paper which Dr Kennclly read In May, 1901, showed that 
the invention was full of promise, and further results of 
more extensive experiments and of practical trials have since 
been awaited with eagerness. A description of the cell 
Itself was published in Nature In July, 1901 (vol lxiv. p. 
241), and as it has undergone little alteration since then 
need not describe it in detail here, the active materials, 
it will be remembered, are nickel oxide and iron, and the 
electrolyte is a 20 per cent, solution of caustic potash, the 
chemical changes on charge and discharge may be repre¬ 
sented by the equation 

After charge After iIibcWec 

NiOJ KHOaq |Fe NiO |KHO aq |FeO, 

the electrolyte serving merely as an oxygen carrier, and not 
taking uny actual part tn the final changes of the active 
material, as does the sulphuric acid in the Lead-lead-peroxide 
cell. Ihe active materials are packed m perforated steel 
pockets, and the plates, though thin, are rigid and light. 
l*he construction is thoroughly mechanical throughout, and 
the lightness Is obtained without any sacrifice of durability, 


cells. Tho standard size of automobile cell is 13 inches 
high (over all) and 51X35 inches horizontally. The weight 
is 17 8 lb. The E M.F is approximately 1 35 volts, and the 
internal resistance 0-0013 °«m; the output at 6o amperes 
discharge Is 210 watt-hours, the capacity working out, there¬ 
fore, at ex- 8 watt-hours per lb. This figure agrees very 
closely with those which were published originally, Dr. 
Kennelly put the output at about 14 watt-hours per lb , and, 
in the article referred to above, we calculated from a dis¬ 
charge curvo which had been published an output of 10 
watt-hours per lb The lightest lead cells in some instances 
approach, or even exceed, these figures, but on the average 
the result is considerably better than that obtainable in 
practice «\ith lejd accumulators. It will be seen, however, 
that In many other respects the Edison cell promises to 
piove much superior, especially for motor-car work 

Mr. Hlbbert's tests were made partly under laboratory 
conditions and partly on the road. The discharge curves 
reproduced In Fig 1 were taken in the laboratory, and show 
that the Edison cell possesses In a remarkable degree one 
very desirable characteristic, namely, that of giving a good 
output In ampere-hours when discharged at heavy discharge 
rates Taking the normal discharge current as 30 or 40 

I 11 The Edison Acoumulsior for Automobiles." By W. BIfabwft, 
Abstract of paper rsad hafots iba ImutuiLon of Electrical liulnaanu, 
Nttvobcr *6. 



which is one of the chief faults of the lighter types of lead 
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amperes, the curves show that more than 80 per cent or 
(hr) normal ampere-hours can be obtained when discharging 
at so high a current even as a00 amperes. A lead cell under 
similar conditions would probably not give more than 50 
per cent, of its normal output Experiments on the road 
showed that this result could be obtained under practical 
conditions. A 3a mile run was made from Leicester to 
Northampton against a head wind all the way, on the level 
the current varied from 55 to 60 amperes, as against the 
usual 40; uphill it was from 90 to 100 amperes, and on one 
occasion rose above 150 amperes 'I he total discharge came 
out as 190 ampere-hours, the normal standing discharge 
being 160 ampere-hours The battery had been fully 
charged before the start, 342 ampere-hours having been 
put Tn In 1 hour and so minutes This particular case 
shows that there is an extra discharge—30 ampere-hours 
in this instance—which can be got from the cell, it is due 
to rhe fact that the voltage nt the end of the discharge does 
not continue to drop rapidly as shown in the curves in 
Fig. i, but, when it nas fallen to about half a volt, becomes 
steady again for another hour '1 here is, in consequence, 
a reserve of capacity which, though not generally used, may 
1'iove very valuable in emergencies such as the above 

Some other results obtained by Mr Hibbert may be 
quoted A cell after being short circuital for 48 hours 
recovered its original capacity after two charges, and was 
apparently none the worse for this severe treatment Ex¬ 
periments on the rate of charging were tried, and showed 
that high charging currents can be safely used. A fully 
discharged cell was recharged for an hour at 177 amperes, 

114 ampere-hours, or 70 per cent of the charge, were 
obtained on discharge at 60 amperes Experiments on the 
road confirmed this result, 70 per cent, of the charge being 
obtained after charging at 200 artiperes The efficiency of 
the cell is not quite so good as that of a lead cell, the follow¬ 
ing figures were obtained under different conditions.—at 
3J amperes charge and discharge 66 per cent , at 60 amperes 
bo per cent , at 100 amperes charge and 60 amperes dis¬ 
charge 56 per cent , and at 177 amperes charge and 60 
amperes discharge about 50 per cent On the other hand, 
th“ cell endures a period of rest before discharge well, 
and also does not suffer if allowed to stand discharged for 
some time. If discharged immediately after charge a some¬ 
what large discharge is obtained, but after two days’ rest 
a discharge of 155 ampere hours is given; a further twenty- 
four days" rest only had the effect of diminishing the dis¬ 
charge to 123 ampere hours, or 80 per cent, or the dis¬ 
charge after the two days' rest 

The trials on the road weie made in a runabout with a 
battery of 38 cells, weighing about 700 lb ; the total weight, 
with two persons, was about 2000 lb The trials were 
planned to afford answers to the following questions — 

(1) Is the capacity the same on the road as in the labor- 
atoi v ? 

(2) Will the battery stand excessive discharges on the 
road P 

(3) Will it take a rapid charge and utilise it on the road J 

(4) Will it recover after lying discharged for some Lime? 

(5) Does the capacity fall off by reason of the shaking g 

(6) What attention is required? 

The experiments which we have already quoted show that 
the answer to the first four questions is in the affirmative 
With regard to the fifth question, the tesults were very 
satisfactory The car had run 400 miles before Mr Illbbert 
took it over, its capacity was then 159 ampere-hours on 
standing discharge. Mr. Hibbert ran it in all 500 miles in 
the course of a month, and at the end of that time the 
capacity on standing discharge was 15S ampere-hours, show¬ 
ing, therefore, no appreciable deterioration As regards 
attention, Mr. Hibbert found very little to be required, 1 
none of the terminals worked loose or showed signs of | 
getting unduly warm with the heavy charging currents 
sometimes used. The only matter that had to be attended 
to was the replenishing with distilled water which was 
required after every live or six charges 

The general results of Mr. Hibbert’s tests are most 
encouraging; the only point on which further Information 
is required is durability, but all the evidence is In favour 
of thfa proving aatlafactory. It certaufiy seems as 1 / the 
hope* aroused oy Dr. Kennedy's paper are within measur¬ 
able distance of realisation. M S. 
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THE UNITED STATES GEOLOGICAL 
SURVEY. 

VUE have received parts 1 to iv. of the twenty-second 
vv annual report or this survey for 1900-1 In part 1 , 
after the administrative report by Mr C D WalLOtt, the 
director, there is an elaborate essay on the asphalt and 
bituminous rock deposits of the United States The author, 
Mr. G. II. Eldndge, points out that while sandstones are 
storage reservoirs for mineral oils or bituminous deposits, 
limestones may be the place of origin as well as the means 
of storage. Ozocerite has been formed in some strata by 
the draining of petroleum pools or of strata richly saturated 
m oil The author instances a reservoir in California that 
rests on granite, and has been filled from overlying deposits 

In part il. ore deposits are dealt with. There is an 
account of the tungsten mine at Trumbull, Conn , and it Is 
mentioned that wolframite is produced by alteration of 
scheellte through replacement of us calcium by iron and 
manganese The ore deposits of Rico Mountains comprise 
galena, often argentiferous, sphalerire or zinc blende, chalco- 
pyntc and magnetite, those of the Elkhorn district include 
argentiferous galena and gold, and the metalliferous de¬ 
posits are believed to have been derived from igneous rocks 
(gabbro) lying beneath limestones, through the agency of 
uprising hot siliceous waters. Ihe Blue Mountains of 
eastern Oregon comprise, near Baker City, an Important 
gold-field The mountains ronslst of cores of older rocks 
with lertiary rhyolites, andesites, and basalts Gold and 
silver occur in veins in the older rocks, and gold occurs 
also in placer deposits In Monte Cnsto, Washington, 
there are ores of copper, lead, zinc and arsenic The lead 
and zinc mines of the Ozark region are dealt with in con¬ 
siderable detail, with rcspeit to the relation and to the 
concentration of the ores, whether by ascending or descend¬ 
ing waters The original precipitation of the metals is 
traced back to the agency of organic matter. Aided by con¬ 
centration and evaporation in shallow seas, such as 
characterised the dolomitlc beds of Cambro-bilurian age. 
Analyses show minute, but important, amounts of zinc and 
lead m the pre-Cambrian, Cambro-Silurian and Carbon¬ 
iferous rocks Ihe workable ores have been deposited in 
tho fractured and brecciated areas of Carboniferous Lime¬ 
stone. The author discusses the chemical processes which 
have Jed to the deposition of these ores, these have in 
succession been oxidation of sulphides, transportation as 
sulphates, and precipitation in the crevices of the rocks as 
sulphides Some of the ores have since been superficially 
changed to carbonates 

Part 111 deals with coal, oil and cement There are 
statistics relating to the coal-fields of the United Stated, 
particulars about the anthracite coal-field of Pennsylvania, 
with its disturbed, vertical and overturned coal, and de¬ 
scriptions of various other coal-fields, and of the Gaines oil¬ 
field of Pennsylvania Accounts are given of the Portland 
cement industry in Michigan, and of the manufacture of 
hydraulic cement in south-west Arkansas, where chalk com¬ 
parable with that of England is used. 

Part iv deals with hydrography, with stream measure¬ 
ments, the hydrography of the American isthmus, and of 
the high plains 

Wp have received also part I of the twenty-third annual 
report for 1901-2 It contains the report of the director, 
Mr C. D Walcott, who describes the methods of work, 
and appends a memoir with portrait, of the late Clarence 
King 

In addition we have rcrelvnd a preliminary report on the 
Ketchikan mining district of Alaska, by Mr Alfred H 
Brooks, who deals with the gold-bearing properties and 
with certain silver and lead deposits; and a reconnaissance 
of tho north-western portion of beward Peninsula, in Alaska, 
by Mr A J. Collier, with reference to the more Important 
gold-fields These reports, which are naturally somewhat 
sketchy, will be of service to those who contemplate mining 
enterprises in the districts. 

Two monographs of the Geological Survey have recently 
been published. Monograph No xlil. 1 j on 11 The Carbon¬ 
iferous Am monoids of America," by Mr James Perrin Sipltb- 
The writer tells us that he makes 11 no distinction between 
goniatltes and ammonites, because there la none that wiH 
hold-" He remarks that while nearly all tha characteristic 
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European genera are present in America, soma are extremely 
rare, represented by a single species; others have a different 
range In America from that in Europe. These dlfferencei 
of range and association give hints as to the region where 
some of the forms originated, but the information Is too 
indefinite to allow any positive statements as to the faunal 
geography of that time. The author, however, concludes 
that at bast periodically there was easy Intermigration 
between the American and the European waters, for the 
community of genera, and even of species, is too great to 
be explained by any other hypothesis. We note that 
Glyphiaceras calyx t Gonia files cremstria, G iphaticui 
and G. stridfur are recorded from the Lower Carboniferous 
of America. The work is illustrated by twenty-nine plates 

Monograph No xliil is on 11 The Mesabl Iron-bearing 
District of Minnesota,” by Mr Charles K Leith. The Iron¬ 
bearing formation occurs in the Upper Huronlan, and In 
what Is known as the Biwablk division. This comprises a 
variety of rocks, including slates, cherts, and 11 greenalite." 
This last-named substance consists largely of minute 
granules of green ferrous silicate, without potash, and is 
named greenalite for convenience. The cherts and Iron 
ores are shown to develop mainly from the alteration of the 
greenalito granules. Interbedded slate-rocks occur, and 
paint-rocks have resulted from their alteration The Iron 
ores are in basin-shaped deposits of considerable horizontal 
extension Full particulars are given of these and of the 
methods of mining, while other rocks which enter into the 
structure pf the district, the Archsan, Lower Huroman, 
the Keweenawan gabbro, the Cretaceous rocks, and Glacial 
drifts are described. The work is accompanied by maps, 
pictorial views, and plates of microscopic sections. 

A series of Bulletins of the Geological Survey (published 
ipoa-i) has been received No. aoa comprises the invalu¬ 
able * Bibliography and Index of North American Geology 
for 1901,” by Mr. F. B. Weeks, 866 works are listed, and 
they are for the most part accompanied by brief notes of the 
contents. In No 191, also the work of Mr. Weeks, there 
Is a list and references to “ North American Geologic Form¬ 
ation Names,” a work of unquestioned utility we cannot 
help thinking that formations! terms should, wherever 
possible, be derived from original place names. Even 
names like the Appotomax, Bearwallow, Caloosahatchie, 
Shawangunk or Wepslplmcon beds are preferable to those 
of Alnwick, Barnstaple, Falmouth, Tlsbury and Tiverton 
beds, some of which have a meaning In this country. 
Other native names, such as the Anamosa, Keewatin, 
Shenandoah add Wyoming, and even the Mormon beds, are 
appropriate. 

No. a06 is a study of the fauna of the Hamilton I 
(Devonian) formation of the Cayuga Lake section in Central 
New York, by Mr. H- F Cleland, An attempt was made to 
collect the complete 11 faunule 11 from each zone, and it is 
stated that the examination failed (with one possible excep¬ 
tion) to reveal any evolutional changes The species are as 
distinct or as variable In one portion of the section as In 
another. Arnarently It makes little difference how much 
time elapses so long as the conditions of environment remain 
unchanged. Some repetition of faunae Is noted. 

In No. 305 Mr. G. B. Shattuck deals with the Mollusca 
of the Buda (Cretaceous) Limestone, and Mr. T. W. 
Vaughan deals with the corals. The work Is accompanied 
by many plaies of fossils. In No. 304 the fossil flora of the 
John Day Basin, Oregon, is described and Illustrated by 
Mr. F. H Knowlton. The beds which yield the plants are 
Eocene end Miocene. 

In No. 195 Mr T. N. Dale contributes a second paper 
on structural details in the Green Mountain region and In 
eastern New York. Various structures in pre-Cambrian 
and Cambrian rocks, showing the complex interaction of 
mechanical and chemical processes, are described, and In 
one case the amount of ahear is Indicated by deflected 
annelid borings. 

Economic geology receives treatment In several Bulls tin*. 
No. 199, by Mr. I. C. Russell, Is on the geology and water 
resources of the Snake River plains of Idaho. Many 
curious volcanic features are illustrated, Including some 
Wfttanlc bombs. No. 198 Is qn oil sand In Ohio, No aoo, 
on qflrax deposits in California, and No. aoa on gold and 
Kansas. In No. soy there is an essay on 
the action eff ammonium chloride upon silicates. 
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Geography la lUuitratad In No. 196, whorelA Mr. I. S. 
Differ treats of the topographic development of the Rlamatb 
Mountains In California and Oregon; In No. 197. by Mr. 
H. Gannett, on the origin of some ten thousand place nameo 
in the United States; and In No. aoi, which contains rasulte 
of primary trianguiatlon. 

The Maryland Geological Survey, under the direction of 
Prof. W. B. Clark, aends two memoirs on the counties of 
Cecil and Garrett. These deal exhaustively with the local 
geology and topography, with the rocks Igneous and 
stratified, the mineral resources, aoils, climate, forests, &c. 
They are well Illustrated and admirably printed, and wldi 
their colour-printed maps they may be regarded as in all 
respects models of what geological survey memoirs 
should be H. B. W, 


WINTER WHITENING OF ANIMALS . l 

T HE winter whitening of animals, though of intense 
interest to zoologists, is very imperfectly understood. 
Most writers are satisfied to believe that this colour change 
was perfected somehow under the action of natural selection 
for the protective purposes of adaptation to environment. 
Its origin they leave as an unsolved problem. 

I find, however, that the change has a deep physiological 
significance. There Ib, for instance, in mammals a de¬ 
finite sequence in which the various parts of the body 
whiten. This sequence corresponds to the summer accumu¬ 
lation of fat in the pannlculus adiposus. Thus the belly, 
where peripheral fat Is thickest, is permanently white, and 
the rump, where also fat accumulates thickly, is usually the 
first part to whiten in winter. 

Many northern mammals and birds not usually regarded 
as of the winter-whitening category are lighter in winter 
than In summer The whiteness or white patches assumed 
in the former season correspond to the fat tracts, so that 
these species may be regarded as subject to the same process. 

In the northern summer most animals accumulate fat, 
always in a definite manner as regards the regions where 
it Is deposited. This fat Is indicative of deficient oxydisa- 
tion and of sluggish metabolism, and the process of Its 
accumulation is therefore one of atrophy. The fat accumu¬ 
lation and atrophy are most marked In autumn, at which 
season metabolism is therefore lowest. With the onset of 
winter cold, the atrophy mav extend to the hairs Their 
pigment (as observed by Metchnikoff) is then removed, 
always, however, commencing with those parts where peri¬ 
pheral fat is thickest, and atrophy therefore greatest. 
Should there be a change of coat at this time, the new 
hairs are influenced by the same conditions In very cold 
countries they come up white all over the animal, in more 
temperate regions the parts only where fat is thickest are 
white. 

Although a pigmented hair can thus undergo atrophy and 
lose of pigment, 1 know of no case where the colour Is re¬ 
placed. Animals once whitened remain so until the spring 
moult. 

Three facts apply broadly to birds and mammals, but the 
hare and stoat are the species which I have studied 
especially. 

Similar laws govern a great deal of the distribution 
of the white colour throughout the vertebrate phylum, 
wherein the connection between white colour ana the 
peripheral fat tracts (thus Indicating local atrophy) may 
be widely traced. Thus domestic animals, nearly all of 
which are prized most for their power of accumulating fat, 
exhibit a strong tendency to the development of white 
patches. In both these and in wild animals the belly, where 
occurs the principal fat tract, Is the most frequently white 

f iart, next follow the rump, and parts of the neck, of the 
Imbs and of the head 

Marked exceptions are, no doubt, frequently due to un¬ 
usual arrangements of the pannlculus adiposus Thus in 
the badger, a representative of a family In which the back 
Is usually whiter than the belly, l find a correspondingly 
exceptional arrangement of the fat tracts. 


1 Abstract of a paper read before (he Royal Irhh Acadaoiy on May n 
by l apt Barrett Hamilton, on a phyifeloaloal theory to explain the. 
winter whitening of birds and mammals nvmgln snowy conn cries, and the. 
most striking pants In (he distribution of white la vertebrates generally 
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TIm whits of the hsad—the 11 Maze v> of horses, the faciei 
•tripes of the badger—often affects regions not of fat 
accumulation, but where the skin Immediately overlies bone 
'and membrane (fractals and nasals and zygomatic arch), 
whkh thus, asem to produce an atrophy nmllar to that 
caused by underlying fat. 

In many animals the hair-atrophy assumes the form not 
of whitening, but of baldness. Marine mammals are hair¬ 
less In proportion to the development of their peripheral fat- 
layer; fattening cattle lose their hair, while the baldness 
or man corresponds in position to the 11 blaze 11 of horses, 
And the bare buttocks of monkeys to the white rumps of 
other animals 

Yellow and red frequently follow the same rules of dis¬ 
tribution os white. They are well known to be fat pig¬ 
ments. 

I must carefully guard myself against the extension of 
my theory to all cases where white occurs In vertebrates. 
It Is obvious that not all animals are subject to this atrophy, 
and that there must be other eauses for absence of pigment. 
It seems highly probable from what I have written that the 
known unevenness or animal coloration Is but the external 
irdleatlon of uneven nutrition In different regions of the 
body. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Cambridge. —Prof. J. A. Ewing, F.H.S., and Prof Karl 
Pearson, F.R S , have been elected honorary fellows of 
King's College. 

Mr W. Chawner, Master of Emmanuel, has been 
appointed an elector to the Sadlerlan professorship of mathe¬ 
matics, In succession to the late Dr N- M Ferrers 

Mr C H Talbot has presented to the university a 
number of Instruments used for the researches of his father, 
Mr. H Fox Talbot, F R S. 

The Duke of Bedford has presented to the Museum of 
Zoology a number of valuable specimens of Cervus 
davtdtanaa. 

Mr W Bateson, F.R S., and Mr A C Seward, FRS, 
have been appointed members of the botanic garden 
syndicate, Prof. Marsh a member of the museums syndi¬ 
cate , Mr W. M Coates and Mr E T Whittaker members 
of the observatory syndicate; Dr D MacAllster and Prof 
Marsh members of the State medicine syndicate, Dr. J 
Griffiths a member of the medical board , Mr F H. Neville, 
FRS, a member of the board for physics and chemistry, 
Mr. J. E Marr, F R.S , a member of the board for biology 
and geology; Mr. A. C. Seward, F.R S , a member of the 
board for agricultural studies; Mr F. C. Parsons an 
examiner in human anatomy. 

The grace for the appointment of a syndicate to consider 
changes In the university studies and examinations was 
carried by 170 votes placet against 70 non-placet The 
members of the syndicate as proposed were appointed by 
156 votes to 9a. 

It is reported that the late Mr. Seale Hayne has left 
residue estate amounting to more than 100,000! for the 
purpose of establishing a college of science, art, and 
literature in Devonshire. 

Undbr the auspices of several Greek educational societies 
recognised by the State, an educational congress will be 
held In April, 1904, in Athens. In connection with the 
congress it is intended to organise an exhibition of 
educational books and apparatus which will include an 
International section. Foreign contributors should deliver 
their exhibits in Athens not later than February 14, 1904 
Detailed Information can be obtained from the secretary, 
M. G. Drosunis, Comitd d'Organisation du Congres 
helltnlque d'Educatlon, Bureaux du Syllogue pour la Pro¬ 
pagation do Llvres utiles, 4a Rue de I'Acaddmie, Athens. 

A communication from the Privy Council has been re¬ 
ceived by the agents for the promotion of the proposed 
University of Yorkshire with reference to the application 
for a charter for the Yorkshire College at Leeds The 
-Lords of the Committee of Council fate that, in view of 
the, additional Information as to their financial position and 
jprospectfl which the promoters of the Yorkshire College 
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petition are able to furnish, they agree to recommend the 

5 rant of a charter following generally the terms of the 
raft submitted, on the understanding that the West Riding * 
County Council makes a substantial subvention towards the 
maintenance of the university, and that the promoters under¬ 
take to raise a capital sum of at least ioo,oool. by the 
earliest possible date As to the title of the university, it 
Is pointed out thst “ The Victoria University of Yorkshire 11 
implies a possessory Interest In the whole of Yorkshire, 
and objection might be made to It. Also, the use of the name 
"Victoria 1 ’ might cause confusion with the “ Victoria 
University of Manchester " 

The report on Che work of the department of technology 
of the City and Guilds of London Institute for the session 
1903-3 shows a marked increase in the number of examinees 
from India and the colonies. Last year India sent up 39 
candidates and the colonies 148 This year 53 Indian and 
338 colonial candidates were presented for examination, 51 
from New South Wales and 167 from New Zealand 
Applications have been received from Cape Colony for the 
holding of examinations in telegraphy and telephony, 
manual training and other subjects, and the Agent-General 
has undertaken to transmit the question papers to the 
colonial educational authorities and to afford all necessary 
facilities for the conduct of the examinations. The number 
of candidates In cotton spinning examined in India la 
steadily increasing In mechanical engineering there is 
also a large increase There has been also a continuous 
and uninterrupted Increase in the total number of classes 
registered by the Institute for instruction and in the number 
of students in attendance. While in 1903 the number of 
centres was 364 with 3330 classes and 36,189 students In 
attendance, in 1903 there were 396 centres, 2789 classes, and 
38,638 students 

At the annual dinner of the Institution of Mining and 
Metallurgy last week, Sir W, Anson, Parliamentary Secre¬ 
tary to the Board of Eduration, In proposing the Coast of 
11 The Institution," referred to the scheme for a great school 
of technology in London, and promised the cordial and 
hearty cooperation of the Board of Education Some months 
ago, he continued, the Board had in view the appointment 
of a committee to inquire into the Royal College of Science 
and Royal School of Mines in their special relation to this 
I scheme He thought he could safely say that that com- 
! mittee, of which Sir F Mowatt had consented to become 
the chairman, would be appointed, and would commence 
work in January next He was glad to be able to assure 
them of the cordial rooperation of the Board of Education 
in any scheme for the advancement of practical scientific 
education. He welcomed the efforts of the Institution of 
Mining and Metallurgy to advance technological study, 
because It was of immense Importance to the education of 
the country that they should find among men of business 
thn appreciation of the value of knowledge, of training, and 
of study. 

Bv the wilt of the late Mr. Gordon McKay, Inventor of the 
sewing machine that bears his name, Harvard University 
receives a very large bequest for applied science, estimated 
to be about 800,000/,, and eventually much more We 
learn from Science that according to the terms of the will, 
Haivard University is to receive 200,000/. when this amount 
has accumulated from the income, and is thereafter to 
receive 80 per rent of the balance of the Income after 
annuities have been paid, and is to receive the entire residue 
of the estate after the death of the last surviving annuitant. 
The portion of the will defining the object of tbe bequest 
is as follows —The net Income of said endowment shall 
be used to promote applied science. First, by maintaining 
professorships, workshops, ‘laboratories and collections for 
any or all of those scientific subjects which have, or may 
hereafter have, applications useful to man; and, second, by 
aiding meritorious and needy students In pursuing those 
subjects, especially In connection with mechanical engineer* 
Ing. Science also states that under the will of Sarah 
B. Harrison, Yale University is given so,00of. In memory 
•f her brother, the late Gov. Henry B Harrison, of Con- 
ntotlcut, who for thirteen yean was a. member of the Yale 
Corporation. The money is given In trust,* the Income to 
' be used for such purposes as the unlvenlty shall dtslre. 
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A Bill to carry out the recommendations of the Universi¬ 
ties Commission, those recommendations having been 

n ted by the Government of India after consultation with 
x-al administrations, was introduced by the Hon Mr 
Raleigh on November 4 to [he Supreme Legislative Council 
of India. We learn from the Times that the Bill reduces 
the number of ordinary fellows to 100 in the case of the 
senior universities, and to 75 in the cmrs of the Allahabad 
and Punjab Universities. The 44 syndicate 11 is also to be 
reduced in membership, so as to make it a compact working 
body, to be recognised as the executive authority of the 
university entrusted with certain powers independently of 
the Senate The existing members of the Senate will be 
continued merely as honorary fellows, and be divested of 
any share m the active business of the university, excepting 
the right to vote for legislative or municipal representatives 
The privilege of electing fellows will be maintained in cases 
where It exists It will be for the Government to decide 
as 10 the extension or withdrawal of the affiliation of 
colleges, the function of the university in this respect being 
merely advisory Sir Dcnzil Ibbetson announced that, with 
the approval of the Secretary of State, it had been decided 
to make for five years special grnnts-in aid to universities 
and colleges the claims of which to special assistance in 
cairying out the contemplated reforms are established 

Or Frederic Rose, His Majesty’s Consul at Srultgart, 
has made another report to the foreign Office on technical 
instruction in Germany This report is published as No 
600 in the miscellaneous senes uf diplomatic and consular 
reports, and is concerned with the building and engineering 
trades' schools, the aims, organisation and equipment of 
the IJaugewcrksrhulen being described Ur Hose gives 
very Instructive accounts oT the schools of this kind in 
Stuttgart, Karlsruhe, and Nuremberg, and concludes with 
a history of the development of similar technical institutions 
In Prussia These building and engineering trades' schools 
play an Important part in German technical education, 
being intended, not to train captains of industry, but rather 
subaltern officers and the rank and file of the Industrial 
army The schools are in some cases State schools, in 
others municipal schools In Prussia nineteen out of 
twpnty-twa existing are State schools, The instruction is 
given both in winter and summer in some schools, in others 
during the winter months only. It vanes to a certain 
extent at the various schools, both as regards duration and 
extent Tor example, Prussian schools possess Tour classes 
of half u year eqch for building, whilst Nuremberg possesses 
live, and Stuttgart and Karlsruhe six Hasses for the same 
purpose As illustrative of the aims of these schools, refer¬ 
ence may be made to that at Multgarl, where in the build- 
ing departments m&Lruition suitable for the following 
workers is given —prm lit al master builders, subordinate 
building uffic iuIs, road and street Inspectors, fire prevention 
inspectors, railway inspectors, and hydraulic engineering 
techniker f in the mechanical engineering department to 
managers of workshops and factories, overseers, machine 
draughtsmen, &c , and in the surveying department to public 
surveyors and drainage and irrigation supervisors 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Nnvenilwr 19 — 11 On the Rupiriity of the 
Nervous Impulse In Tall and Short Individuals " By Dr 
N. 11 Aleock. Communicated by A. D. Waller, M.D , 
F R S. 

While the effect of varying conditions on the rapidity of 
transmission of the nervous Impulse has been fully studied, 
no research has yet been mode as to whether the stature 
of the individual and the corresponding difference In the 
lengths of homologous nerves have or have not any Influence 
on this rapidity, and as recent work has rendered it desir¬ 
able that the question should be considered, the research 
here rerorded was undertaken to this end. 

Two series of observations were made —(1) On the frog p 
(a) on man 

The results lead to the following conclusions — 

(1) I he rapidity of the nervous Impulse pet unit length 
Is the Some whatever be the stature 01 the Individual. 
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(a) The time taken by this impulse to travel from thr 
centre to the periphery is greater In taller Individuals. 

(3) The nodes of Ranvier exercise no Influence oh the rata 
of impulse 

Physical Society, November 27.—DL R. T. Glawbrook, 
F.R.S , president, in the chair.—Mr. Horace Darwin ex¬ 
hibited an electric thermostat The therntatat shown at 
the meeting was made for Lord Berkeley, Sod is similar 
to one made for the spectrograph of the 24-Inch refractor 
of the Royal Observatory, Cape of Good Hope The vessel 
the temperature of whuh is to be maintained constant la 
surrounded by oil contained in a bath In the oil are 
placed two heating-coils, Lhrough which electric currents 
pass By automatically controlling these currents Che 
temperature of the oil, and consequently of the inner vessel, 
is kept very nearly constant The control is effected by 
means of a Wheatstone-bridge In the outer oil-bath This 
budge has two opposite arms of copper and two of 
mangamn, so that it is only balanced at some deAnite 
temperature Its deviations from balance affect the position 
of a long horizontal boom attached to the suspended coil 
of a galvanometer. The position of the boom determines 
the greater or less descent of a tl hit or miss ” arm which 
is periodically raised by a rotdting-cam, and can only fall 
to its lowest position when the g»lvanonieter-boom is to 
one side and allows It to pass; this position of the boom 
(orresponds to a fall of temperature of the controlling- 
bridge Thus the position of the 14 hit or miss " arm al 
its lowest position depends on the temperature, and it Is 
the variation of this position which regulates the amount 
of current passing through the heating-coils 'Hie thermo¬ 
stat supplied to the Cape Observatory 19 capable of keep¬ 
ing the temperature within i/ioo° C for a period of eight 
hours—On the occurrence of cavitation m lubncaLion, by 
Mr b. Iklnnsr. The experiments described in the paper 
arose from an observation made when determining the re¬ 
fractive index of a liquid by means of Newton's rings. As 
Newton showed, (he rings can be obtained when a liquid 
Is run into the space between the lenses If when the 
liquid has been introduced the upper lens be rolled on the 
lower, the observer secs following the central dark spot a 
crescent-shaped space, very bright provided the illumination 
be sufficiently oblique Ihis is a vacuous or vapour-filled 
space, for when the motion of rolling ceases the liquid flows 
into the space and completely fills it The inflow of the 
liquid depends in some way on the viscosity, and the effects 
are more pronounced when a more viscous liquid is used. 
The most convenient mode of observation is to use a deeply- 
coloured liquid, and to look at the space by transmitted 
light The author has found that a convenient liquid is a 
strong solution of fuchsin in glycerin The cavities which 
are formed must be produced either by splitting the liquid 
itself or by tearing the liquid from the glass surface The 
effect may bo described as a case of “ uviiaLum " Some 
experiments were made to imitate the actual case of a fully 
lubricated axle rotating under a bearing In ball-bearings 
completely immersed in oil, the experiments show that there 
must be a small cavity near the point of nearest approach 
of each ball to its neighbours, and also to the surface on 
which it is running As the friction of the bearing is the 
viscous friction of the oil, it follows that the friction must 
be considerably reduced by the formation of these cavities, 
which are filled with relatively non-viscous vapour The 
high lubricating property of oils owes its origin not only 
to rheir superior viscosity, but also, possibly, to the facility 
with which cavities may be formed in them —Prof. R. 
Thralfill exhibited and' described the following instru¬ 
ments which he has used in the testing of electric generators 
by air calorimetry a —(1) A 11 hot-wire voltmeter ^ accurate 
to 1/100 volt. The wire In this instrument is very fine, and 
special precautions are taken to keep the tension on it con¬ 
stant, So that the elongation measured is due only to the 
expansion of the wire caused by the heating effect of the 
current. (9) A 11 Pitot tube M for the measurement of air 
velocity, the velocity being proportional to the Square root 
of the pressure produced In the tube. (3) A “ manometer 11 
for determining pressure differences in Pitot tubes with 
accuracy. This consists essentially of two bottles contain¬ 
ing coloured water, which are connected by a syphon, and 
the air-space of each bottle Is pul in communication with 
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Hi appropriate tube. The reading* are taken by letting a 
fMrir of needle-points just to touch the liquid turfoce, And 
then meam ring how they differ in level by micrometer 
ecrewa, or by callipering suitable jaws The instrument Is 
trustworthy to o-oi mm. of water-pressure (4) A multi¬ 
plying pfeasure-geiige In which the motion of a float or 
ball is used to operate a finger moving round a dial The 
dial is divined In such a manner that the square roots of 
the pressure-diffrrenrcs are read off Air velocities are 
therefore given directly. 

Oaological Society, November 4.—Sir Archibald Geikle, 
F.R S , vice-president, in the chair.—Metamorphlsm in the 
Loch-Lomond district, by Mr E Hubert Ounnlngham- 
The area dealt with includes all the Highland rocks 
on either side of the loch, as well as the area lying to the 
eastward Each stage of the progressive metamorphism 
can be studied without confusing its effects with those of 
another process. Ihe rocks from the Lcny-Gnt group and 
the Aberfoil-Slate group show dynamic metamorphlsm, and 
at Kudha Mor the beginning of the thermal type is seen 
This is superseded by a constructive metamorphism, prob¬ 
ably of hydrothermal type, and the rocks become more 
highly crystalline, until all clastic structures are obliterated 
The segregation of like minerals into folia, the total re- 
crysrallisation, and the genesis of new mineral-groupings, 
result in the production of coarsely-crystalline albite-gneisaes 
from siliceous and felspathic grits —On a new cave on the 
eastern side of Gibraltar, by Mr H D Aoland. This 
cave is situated south of the eastern end of the tunnel, which 
pierces the Rock from the dockyard on the western side to 
" Monkeys' Quarry " on the eastern The main hall is 
about 70 feet high and 45 feet wide, and haft a smooth 
stalagmite floor resting on breccia, and a stalactitic roof 
covering the limestone of the Hock Its floor falls to a 
point 19 feet above sea-level. The lower gallery descends 
at Its far end to little short of sea-level I is floor consists or 
stalagmite resting on calcareous sand , this on coarse sand, 
followed by rubbly and calcareous grit, whirh in lime rests 
on the rock-floor at a depth of 15 feet In the calcareous 
grit are well-rounded stones, some pierced by pholadps At 
a depth of i*| feet were ci hinids and barnacles 1 wo other 
galleries were explored, and in these the walls are pitted 
to a height of aft feet above sea-level Ihe author con¬ 
cludes that the cave existed at first as a fissure, to whuh 
the sea obtained access for a long period, and during this 
period the rock was elevated some 4a feet The cave was 
closed to 1 he sea at a ^crlod geologically recent, and the 
breccia and sund-slopes date from a still more recent period 

Llnnean Society, November 5,— Prof S H. Vines, FRS, 
president, in the chair,—Dr W G Rldowood exhibited 
the frontal bones of a horse showing rudimentary horns 
The bony protuberances were about three inches apart, and 
were set upon the curved ridges that constituted the anterior 
margins of the areas of origin of the temporal muscles In 
the natural sloping position of the head in the living Htorse 
they would have been vertically above the orbits Dr. Ride- 
wood pointed out that the exceptional cases of horny bosses 
occurring In horses could hardly be regarded as instances 
of reversion, for the palaeontological record of the evolution 
of the horse is remarkably complete, and no indications 
of horns are to be found In the extinct congeners of the 
modern equlnes —Prof Wolao exhibited some preparations 
and photographs of a mycorhixa or mycorhirome from I he 
Coal-measures The preparations were In part from the 
Cash collection at the Owens College, Manchester, and In 
part from Dr Scott's private collection They showed the 
existence in a small root-llke organ of fungal filaments 
presenting all the appearances of those found in the roots 
of many orchids and in the rhlcome of Psilotum.—Mr- B- H 
Bontfloy exhibited a large series of lantern-slides, designed 
ior teaching purposes, which he had taken, Illustrating 
certain types of floral pollination, and bees and other Insects 
In actual operation —Mr L A. Bosdle read a paper on 
the structure of leaves of the bracken, Pteris aquilma, in 
relation to environment. It Is well known that in dry ex- 

K osed situations the bracken produces leaves of a hard dwarf 
ablt, while In very sheltered localities the leaves are quite 
soft This difference In external characters Is accompanied 
by' a difference in structural characters. The exix^fd 
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leaf has a hypoderm, and is a distinctly xerophytlc “ sun- 
leaf the other type of leaf is a pronounced 11 shade-leaf," 
having no hypoderm, and weakly developed pahsade-rls|ue 
or no definite palisade A similar difference may occur in 
different leaves of the same plant, or in different parts of 
the same leaf when shelter and exposure are sufficiently 
localised. A slightly xerophytlc plant, when transferred to 
a greenhouse, produced shade-leaves only (though the 
illumination was fairly strong), and in these leaves the 
indusiu were considerably reduced. The bracken is thus very 
plastic in its relation to environment.—A paper by Mr E P. 
Stabbing, on the life-history of a new Monophlebus from 
India, with a note on that of a Vedalla predaceous upon 
it, with remarks on the Monophlebinn of the Indian region, 
was, In the absence of the author, read for him by Mr G S 
Saunders Up to 1901 only five species of the genus Mono¬ 
phlebus were known as Indian, and four of these were de¬ 
scribed from the male insect only, in that year the writer 
discovered both sexes of two new species, which had been 
named by Mr E. Ernest Green, Government entomologist, 
Ceylon, Monophlebus Stebbmgt and Jlf Dalbergae , whilst 
a third species, of which iho females alone are known, was 
named A1. Tec tot me These coccids infest forests in large 
numbers, and in consequence their ravages are serious 1 he 
amount of nutriment withdrawn from the trees is extra¬ 
ordinary, and the extruded sugary fluid may be heard falling 
like ruin in an infested forest. The predaceous Vedulm 
Guennu. Crotch, was then desrnbed, and its method of 
attack and great vorncity, in turn, it is parasitised by a 
small fly whilst in the larval stage 

Paris 

Academy or Sciences, November 25.—M Albert Gaudry 
in the chair —The relation between sun-spots and terrestrial 
magnetism 'I he utility of rontinuai registration of the 
variable dements of the sun, by M. If. Doalandroa. After 
a 1 ritual examination of the various hypotheses whuh have 
been put forward to connect solar phenomena with magnetic 
storms, the com Iu mo 11 is arrived at that the solution 
of the problem has not yet been reached --Oil this geo¬ 
logical significance of anomalies in gravity, by M 
do Lopparont. It is generally accepted that gravity is 
in excess of the average in oceanic regions, and is below 
the average on land The suggestion is made, in opposi¬ 
tion to the views of M, Eaye, that the observed anomalies 
are due rather to the effeit of dislocation than of the low 
temperature of the ocean floor —On the reinforcement of 
the at Lion or the bundle of light rays upon the eye, when 
accompanied by the u-rays, by M R Blondlot. It has 
been shown in previous papers that a feebly Illuminated 
object 1 iureuses in brightness when the n-rays are allotved 
to fall on it It has now been found that if the «-racs are 
directed towards ihe eye instead of (he object, a similar 
reinforcement is observed - M Emile Bertin was 
elected a member in the section of geography and 
navigation in the place of the late M de Bussv —On 
functional equations and the theory of divergent senes, by 
M L Psjer.— On a system of three fum lions of real 
variables, by M Pomplau.— On the possibility of 
sustaining in the air an apparatus employing u helix, using 
an internal combustion motor, by M Charles Ranard. 
The reduction In the weight of an internal romhustion 
motor per horse-power developed, how brought as low aft 
2 5 kilograms per fiorse-power, renders possible the use 
of a light helix m an aerostat 'Ihe theory is given for 
the conditions necessary in practice—On me measurement 
of the Affect of electrir wqves at a distance by means of 
the bolometer, by M G Ttaaot. The use of a bolometer 
as a drtertor has given readable icsults at a distance of 
40 kiloineties The most advantageous arrangement of the 
apparatus has been worked out experimentally.—On the 
colour of aqueous solutions of methyl orange and the change 
produced by nrids, by M. P Valilant. Simultaneous 
observations of electrical conductivity and molecular absorp¬ 
tion (measured with the Gouy spectrophotometer) show that „ 
neither the theories of Ostwald nor of Keister ere completely' 
in accord with fact Ihe results point to a progressive 
molecular transformation of methyl orange under the action 
of acids, the change being more rapid with the stronger 
acids.—The modes of deformation and fracture of Iron and 
mild steel, by MM. F. ‘ Oomond, Ch PrAtnoftt, and G 
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_ Influence of the gases on the separation of 

metals by electrolysis: the separation of nickel end zinc, 
by MM. HoHaM end Bertisuii The Introduction of s 
Sulphite, preventing the evolution of oxygen at the anode, 
permits of the easy separation of nickel from sine bv 
electrolysis. Experimental analyses are given.—On oxal- 
acetlc acid, bv M. L. J. Simon. The ether Is treated with 
concentrated hydrochloric acid; the free acid, which Is In* 
voluble In this liquid, separates completely In about forty- 
night hours.—The condensation of the salts of dlnaphtho- 
pgrryl with phenols, by M. R. F oss a. —The synthesis of 
nicotine, by M. Ami Plotat. Starting with nicotinic acid, 
this is converted Into 0-aminopyrldlne, the dry distillation 
of the mucate of this base giving a N-pyrldyl-pyrrol. The 
vapours of this substance, passed through a red-hot tube, 
give o-pyridyl-pyrrol, which la methylated, giving the 
Isodipyrfdine of Cahours and Etard (the nlcotyrine of Blau). 
This gives Inactive nicotine on suitable reduction, and from 
this an alkaloid Identical In all respects with natural nicotine 
was obtained In the usual way with dextrorotatory tartaric 
acid —The morphogenlc action of water In motion on hydro, 
by Mme. S Mfts-NoMOwshs.—On the function of certain 
figured elements In Sibuneulus nudiw, by M. F. Ladrsyt 
—On the medusa of victoria Nyanza, by M. Ch. Qravlor. 
—On a double fusion of the membranes in the zygospore 
of Sporodlnla, by M Paul Vulllomln.—On a bacterial dis¬ 
ease of the beetroot causing yellowing, by M G. Dsiaorols. 
This disease attacks both the forage and sugar beet; prac¬ 
tical suggestion! are given with a view to its prevention.— 
On the formations of the zone of quartzites and con¬ 
glomerates below the Devonian in the Northern Urals, by 
MM L Dupnro and F Psarcs.—On the structure of the 
Hohe Tauern, In the Tyrolese Alps, by M Pierre Tsrmlsr, 
—Contribution to the study of the sodic rocks of East Africa, 
by M H Arundaus.—The volcanic rocks of the island of 
Eubea, by M. Depret.—The morphogenic action of crota- 
ihvtlc muscles on the skull and brain of the Carnivora and 
’rlmates, by M. R Anthony.—Comparison between the 
nervous effects of the Becquerel rays and those of light 
rays* by M Georges Bohn. The action of radium ravB 
upon the teguments is very complicated, acting upon the 
peripheral nervous filaments, producing a kind of anesthesia, 
r —Oil the existence In the animal organism of a diastase 
possessing simultaneously both oxidising and reducing 
actions, by MM. J. E. Abolouo and J Aloy.—On the marsh 
gas fermentation and the ferment which produces it, by M 
MasS. From a fermenting mass of dead leaves a specific 
organism has been Isolated capable of producing methane 
during the fermentation of suitable solutions.— 4 Dn tuber* 
cull ns, by M. Bsransek.—A Crookes bulb for radiotherapy, 
by M Audln. A description of an X-ray tube specially 
adapted for the treatment of cancer of the mouth and 
throat. 




DIARY OP SOCIETIES. 

THURSDAY , December \ 

Royal Society, at 4 3®. ~On ihe Fructification of Nmrofttrix hettro- 
Brongmari R. Kidsion, F R S — HlitologEcal Stud 101 on Cere- 
oral Localisation Dr A. W Campbell 
Lin wean Society, at B —On Llnoral Polychmla from the Cape of Good 
Hope , Dr Arthur Willey, F R S —Notes on Myriactit AnxchoMfii and 
Coilodwxm* MIgi May Rathbona 

RDntgen Society, at B m—Tha Production of Photographic Reversal 
under the Combined Action of various Radiations ■CBS. Phillips 
Aeronautical Society, at B —Report of the International Kite Competl- 
■lon—(■) Mathematical Portion ' Prof C V Boys, FRS.; (a) Descrip¬ 
tive Portion, Eric Stuart Bruce — Preliminary Communication on the 
Longitudinal Stability of ABroplane Machines Prof G H Bryan, 
F.R 9 , and W E. Williams —The Balloon Ascents made by the late 
Mr. Tames Glalshar, F R S , for Scientific Purposes W Marriott —The 
Mechanical Imitation of Bird Flight W. Cochrane. 

Chemical Society, at B.-On the Molecular Formula of some Fused Belli 
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BUDDHISM IN INDIA 

Bud 4 hist India. (Stories of the Nations Senes.) By 

Prof. Rhy9-jj)avids. Pp. xv + 332. (London . 

Fisher Unwin, 1903 ) Price 5s. 

HE keynote to Prof. Rhys-Davids's work on 
Buddhist' India is to be found in his preface 
He presents to us a picture of Indian social existence 
at the time when Buddhism first dawned on the world, 
avowedly depicted from the point of view of the Rajput 
rather than from that of the Brahmin Nor is any 
apology needed for assuming this position A history 
of England completed entirely from such references to 
iLs social and economic condition from time to time 
as might be found in the theological treatises of 
eminent churchmen would certainly not be regarded 
as satisfactory, and it is an immense gain to our power 
of realising past problems of Oriental life and civilisa¬ 
tion that the learned professor should have been able 
to marshal so many points of valuable information 
from independent lay sources, and to give us new views 
from a new standpoint. He is at great pains to show 
the real position which the ? priesthood of India held 
in the seventh century a d , when the world was npe 
for Buddhism, and he deduces from an analysis of 
Pali writings (previous to the general adoption of 
Sanscrit as the classical language of literature) a very 
clear idea of early Brahminism in days when the 
alphabet, indeed, had long been introduced to India 
from Mesopotamia, but when “ literature M existed in 
men's memories and not in the concrete form of manu¬ 
script All this part of the book is excellent Wc 
see the Kshatnyas—of the noble 11 colour M (not caste) 
—in their proper position of relative importance to the 
Brahmin, and the latter by no means enjoying that 
social status of dominant and arrogant priesthood 
which we have always been accustomed to regard as 
even more distinctive of early Brahminism than of the 
Brahmim&m of to-day 

The early Brahmin is now to be regarded the 
thinker and learner, the philosopher and minister, 
ready to adapt his views to those of the public if 
necessary, with wide toleration seeking to preserve 
his influence by the adoption of elastic principles His 
very gods changed with the times, and both free-think¬ 
ing and free discussion were not only permitted, but 
encouraged to an extent probably unparalleled in the 
history of the world The soul of the Upanlshads had 
already become the one primeval world-soul from which 
all other souls emanated, when Buddhism arose; and 
the remarkable feature about this approximation to a 
great central truth was that it owed its existence, not 
to Brahmin philosophy, but to the conception of lay 
.speculation. Thus Buddhism entered the world at the 
right psychological moment, The world of India at 
least was ready for it 

But deeply interesting as is this scholarly inquiry into 
the oonditions of literature and religion which prevailed 
at the time of Buddha's birth, perhaps a little too 
much space in what is necessarily a crowded work l&s 
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t>een devoted to it. It is true that wc have graphic 
pictures presented to the imagination of village and 
town life, of social intercourse and the relations sub¬ 
sisting between the various grades of a society in 
which caste distinctions were real enough, but possibly 
not more pronounced than analogous distinctions in 
European countries at the same date; but they arc 
restricted to Buddhist India, which was, after all, only 
a part of India, and we have very scanty glimpses of 
the relations existing between Buddhist India and the 
rest of the continent Nor dors the book much assist 
us to define the geographical boundaries of Buddhist 
Tndia. 

Buddhism was the paramount faith only at certain 
centres; these centres were far apart, necessitating 
long and weary pilgrimages from one to another. 
The earliest Buddhist records contain a 11 stock " list 
of the sixteen Powers which constituted Buddhist 
India, but this list is geographically deficient, for it 
ignores the whole of south India and Ceylon, and only 
deals with the area of northern India bounded 
by the Himalayas on the north, the Vmdhyas on the 
south, the Ganges on the east, and the mountains 
beyond the Indus on the west Undoubtedly the most 
remarkable feature about Buddhism is its absolute 
extinction 111 India, the land of its birth, at the hands 
of the Brahmins, and its extraordinary development 111 
countries beyond India, where it is still a living and a 
proselytising faith. The connection between Buddhist 
India and the countries of the borderland, the gradual 
spread of the faith to the valley of the Kabul £iver 
and beyond Kabul to Baniian and Haibak; or 1p the 
Swat Valley and Dir, and over the Himalayas to the 
cities (now buried beneath the sand) of Khotan, would 
have been an interesting subject of inquiry, for it would 
illustrate the enormous influence of Buddhist India 
In the process of civilising the rest of Asia. 

The apostles of Buddhism claim that it has been the 
greatest civilising agent in the world It has left no 
mark in India—what has it done elsewhere? Long 
after the Mohammedan wave of conquest swept 
through Sind to the Punjab in the eighth century a d 
we know that a Buddhist province of Sind (called Bodh) 
still retained its infidel proclivities, and the capital of 
it (Gandhar or Kandhar) is not far from the Gandava 
01 to-day. Buddhist priests had ruled at Las Bela, 
where Buddhist caves arc to be found near by. Was 
this the last stand made by Buddhism on the Indian 
side of the mountains west of the Indus? 

There is a passage in the book which might be 
misunderstood It is said of the fifteenth of the sixteen 
11 Great countries 11 —or Powers—that 

11 Gandhnra, modern Kandahar, was the district of 
eastern Afghanistan, and it probably included the 
norLh-west of the Punjab^ Its capital was Taxila ” 

Gandhara was the north-west of the Punjab (as 
rightly shown in the little sketch map at the end of the 
book), but it had nothing to do with “ modenv 
Kandahar, 11 or even with that other ancient Kandahar 
(or Kandhar) of which we have just spoken. It was 
the almost universal goal of the pilgrims from China 
who flocked In Jprgpjijqmbers through the then open 
routes oi Takla Alqfcpn In Chinese Turkeaan, across 
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the Hindu Kush, and through the terrible passes and 
defiles of Dardl to the lower Swat Valley and to the 
monasteries and monuments of the Punjab. 

It would have been interesting, too, if something of 
the northern art of Buddhist India had been illus¬ 
trated, as well as the sculptures of Sanchl. It is in 
the north that the Greek influence is so marked in 
sculptural art as to render it quite distinct in character 
fiom the rude and riotous productions of the indigenous 
artist of the south, probably educated in Hindu schools. 

But it is impossible within the limits of a popular 
historiette to compass more than a cursory account of 
so astonishing a moral phenomenon in the world's 
history as the rise of Buddhism and its marvellous out¬ 
spread ; or to present a view of Indian existence other 
than that which marked certain phases of its career. 
Prof. Rhys-Davids has done invaluable service in illus¬ 
trating the earliest phase of Buddhist inception, and 
in giving to the world a far more lucid idea of the 
character of the three great Buddhist kings and heroes 
—Chandragupta, Asoka, and Kanishka—than is to be 
found elsewhere in the popular literature of the day. 
For it is only a great scholar who could have done 
this so well. 

The work is scholarly throughout, as well as popular, 
and fully maintains the high standard of the fascin¬ 
ating series of 11 stories " of which it forms a note¬ 
worthy unit. 


ACETYLENE. 

Acetylene: Us Generation and Use . By F. H. Leeds 

Affd W. J. A Butterfield. Pp x+276 (London- 

C. Griffin and Co , Ltd., 1903.) Price 5 s. net 
HB steady advance made during the past few 
years by this beautiful illuminant fully justifies 
the production of the practical handbook which 
Messrs. Leeds and Butterfield have now placed before 
the public. 

In this work they have described and explained the 
physical and chemical phenomena attending the gener¬ 
ation and combustion of the gas, and also its employ¬ 
ment in the various directions in which it has of late 
been used. 

The subject is thoroughly dealt with, and the book 
contains an enormous amount of information and 
common-sense advice, the only general criticism that 
can be urged against it being, perhaps, that of the 
'Occasional repetitions which are inseparable from dual 
authorship. 

In the introductory chapter, whilst considering the 
advantages of acetylene as an illuminant, the authors 
'deal with a point which, up to the present, has been 
too much overlooked with regard to illumination by 
flames, and that is the importance of the action that 
these have In burning up and destroying considerable 
quantities of the organic Impurities present in the air of 
an inhabited room, a function which Is of the utmost 
importance, and the absence of which is a considerable 
factor In the unpleasant nature of the atmosphere often 
found in rooms lighted by incandescent electric lamp. 

An interesting feature is also to be found la the 
authors' attempt to compare dm relative merits.and 
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cost of lighting by various illuminants on the basis 
of illuminating pffect rather than illuminating power. 
That this difference does exist as a most important 
factor in Illumination has long been recognised, and 
a moment's consideration will convince anyone that 
although a particular burner may yield a light of 25 
candles, it will not be in any way equivalent In Its 
power of effectively lighting a room to 25 candles dis¬ 
tributed over the area of the room. If a satisfactory 
unit of comparison and an accurate method of deter¬ 
mining the results could be obtained, this method of 
comparison would offer enormous advantages over the 
ordinary photometric method. 

In compiling the table the authors have taken as 
the standard of a well-lighted room the being able to 
read with ease ordinary print in every part of it, but 
it is clear that so much depends upon the personal 
factor that whilst one observer may look up a train in 
Bradshaw with ease and comfort, another might find 
a difficulty in dealing with fair-sized print, and on such 
a basis it is hard to found a satisfactory unit of com¬ 
parison. 

In dealing with the physics and chemistry of the 
actions taking place between carbide and water in thd 
generation of acetylene, the whole question is very 
carefully and thoroughly treated, but in referring to 
the power of water in dissipating the heat generated 
during the action, a little too much stress is laid on 
the power of water in keeping down the temperature. 
The statement that 

11 if an excess of water is employed in an acetylene 
generator the temperature inside can never, except 
quite locally, exceed ioo° C. however fast the carbide 
be decomposed 11 

is although perfectly correct, a little misleading. The 
importance of reducing the temperature in an acety¬ 
lene generator to the lowest possible point is to prevent 
the formation of certain compounds which afterwards 
give rise to trouble in the consumption of the gas, and 
with a large generator of the type in which carbide is 
fed into water, although the water may be in very 
large excess, it is by no means unusual to find in the 
centre of the decomposing mass on the bottom of the 
apparatus a temperature capable of melting lead, this 
being due to the fact that when the carbide is fed in in 
large quantities, a crust of lime forms on the outside 
of the mass which becomes toughened by tarry pro¬ 
ducts formed by the heat on the acetylene generated 
in the interior of the mass, and this partly by acting 
as a non-conductor and partly by keeping the carbide 
away from the large excess of water, allows an undue 
rise of temperature, and the acetylene generated Is 
found as a result to contain considerable amounts of 
products of polymerisation. 

In referring to the combustion of acetylene and Its 
illuminating power, the authors conclude that it would 
be clearer to state the illuminating power of acetylene 
as 48 candles per cubic foot, rather than by accepting 
the arbitrary nomenclature of gas photometry to speak 
of it as 240 candles, inasmuch as in determining the 
illuminating power, the gas haa to be burnt At the rate 
best suited for developing its lightgiving properties, 
and the results so obtained calculated to a consumption 
*of 5 cubic feet 
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it is not clear, however, that the statement of 48 
candles per cubic foot would not be equally mislead¬ 
ing, as die light emitted from good acetylene burners 
varies enormously with the rate at which the gas is 
consumed, so that with small burners the illuminating 
value of the gas is rarely more than 20 candles a foot, 
whilst with i-foot burners it is a remarkably g6od 
burner that gives 42 candles per cubic foot of gas 
consumed. 

In referring to the formation of carbonaceous 
growths at the burner bps, the authors point out that 
although this has been put down to the action of heat 
on polymerisation products in the acetylene, yet that 
if this were the case the trouble should disappear 
entirely if the gas were washed with heavy oil before 
entering the burners, this procedure, however, not 
giving entire freedom from the trouble. In this 
criticism, however, they evidently overlook the fact 
that not only does polymerisation of the acetylene take 
place where there has been undue heating in the 
generator, but that no matter how thoroughly the gas 
may be purified before reaching the burner, a further, 
though small, polymerisation will take place in its 
flow through the heated stentite tips at which it is 
burning, and that the trace of benzene so formed is 
quite capable of giving the trouble 

The practical details given as to size of pipes and 
olher points upon which little or no knowledge exists 
amongst generator makers are of the greatest value, 
and the book may be most heartily recommended to 
all interested in the production and use of acetylene. 

THE TSETSE FLIES . 

A Monograph of the Tsetse Fites (Genus Glossina, 
Westwood ) Based on the Collection in the Bnttsh 
Museum. By E. E Austen, with a Chapter on 
Mouth-Parts by H J Hansen, Phil Doc Pp 
ix+319. (London: Printed by Order of the 
Trustees, 1903 ) Price 15$. 

' OME fifty years ago J. O. Westwood gave a 
description of a 11 destructive species of dipterous 
insect known under the name of Tsetse/’ and referred 
it to the genus Glossina, first established twenty years 
previously by Wiedemann. From that time onwards 
references to the tsetse fly and its association with 
a mysterious disease fatal to horses, cattle, and other 
animals become very numerous in the writings of 
travellers and naturalists, and various were the 
theories propounded to explain the relation of the fly 
to the disease. Drysdale, in 1879, seems to have been 
the first to suggest that the t 9 etse fly disease might 
be of an infective nature, the infecting agent being con¬ 
veyed by the bite of the fly. In 1895 and 1897 the 
well-known reports of Lieut.-Colonel Bruce appeared 
He described the tsetse fly disease or nagana met 
with in Zululand, and established the fact that it Is 
due to a protozoan blood parasite, the Trypanosoma 
Brucei, which is conveyed by the bites of the tsetse 
fly from affected to healthy animals. As horses and 
cattle are unable to exist in the districts inhabited by 
the fly, the problem of transport im4hese 11 fly belts ** 
is a serious one, and the tsetse fly and its distribution 
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have assumed great economic importance. In India 
and Burma there is a similar, if not identical, disease 
known as surra, which is also conveyed by a biting 
fly, perhaps a species of Stomoxys 

Within the last few months evidence has been 
accumulating, through the work of Castdlani, Bruce 
and others, that sleeping sickness, the ravages of 
which have assumed alarming proportions, may be 
caused by a trypanosome (T. Castellann) attacking the 
central nervous system (sec Nature, vol. Ixviu. p. 
116). 

From analogy with nagana and other facts (see 
Nature, vol Ixix. p 34) it would seem probable that 
a tsetse fly conveys the infection in this disease, and 
therefore that measures of prevention and extermin¬ 
ation directed against the fly might stamp out sleep¬ 
ing sickness Other diseases also, e g. trypanosoma 
fever, are caused by species of trypanosomes, and 
these, too, may very likely be conveyed by tsetse flies. 1 

In view, therefore, of the practical importance of 
an accurate knowledge of the genus Glossina, the 
Trustees of the British Museum have been well advised 
to publish this monograph upon the tsetse flics, the 
preparation of which has been entrusted to Mr Austen. 
Wc may say at once that Mr. Austen has produced 
a work which must for some time remain the standard 
one upon the subject He gives both a popular and 
a scientific description of the flies, a full bibliography 
with copious abstracts, the whole being illustrated 
with many figures in the text, with a map showing 
the geographical distribution, with beautiful coloured 
plates of the seven known species from drawings by 
Signor Terzi, and with two plates of the mouth-parts 
of Glossina and Stomoxys. The latter, together with 
a description, are by Dr. Hansen, and will enhance 
the value of the volume to the dipterologist. 

In the first place it is to be noted that, although the 
term 11 the tsetse fly " is usually employed, there are 
at least seven species, so that “ tsetse " becomes a 
generic rather than a specific name By some the 
original Glossina morsitans has been called the 11 true 
tsetse.” The name "tsetse” is of obscure origin* 
but is certainly onomatopoetic, derived from the 
peculiar buzzing sound made by the fly on the wing. 
The tsetses are confined to Africa, are always met 
with in the neighbourhood of water, and are often 
restricted to peculiarly well-defined tracts of country. 
Mr. Austen’s description of them may be reproduced 
here, since Nature may reach many who may not 
have access to this monograph ■— 

” The tsetses are ordinary-looking sombre brownish 
or greyish-brown flies varying in length (excluding the- 
proboscis) from 3} to 4} fines (74-10 mm.) in the case 
of Glossina morsitans to about 54 lines (11 4 mm ) in 
the case of GL fusca or longipennts, with a prominent 
proboscis in all species. The hinder half of the body* 
or abdomen, in the best known species, though not 
in all, is of a paler colour and marked with sharply 
defined dark brown bands, which are interrupted on 
the middle line; the abdomen, however, is invisible 
when the insect is at rest, as it is then concealed by 

1 ( Since dnibora wu wiiLien, ■ further report on ileeping liclcneai fay 
^Mlna Hai been tuned In th|a much additional evidence b given of 
tin SorreciniM of them viewa of ihe nftiure of Bleeping bhIcikm end of Ita 
innihiwci by t uane. Trypanaamu lever may be Ihe early aUge of 
aleapUg alckmaa T 
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the wings . In the resting position their identifi- 
cation Is easy In this attitude they can be dis¬ 
tinguished from all other blood-sucking Diptera . * . 
by the fact that the brownish wings he closed flat 
over one another down the back, like the blades of a 
pair of scissors, while the proboscis projects hori¬ 
zontally tn front of the head " (p. 3) 

There is one peculiarity of GZ. morsitans that may 
be noted, viz. iL docs not lay eggs as do the majority 
of the Diptera, but extrudes a yellow-coloured larva 
nearly As large as the abdomen of the mother 
Whether this process is the same in all species has yet 
to be determined Of the seven species of tsetse de¬ 
scribed, one (GZ palhdipes) is new, and appears to be 
the East African representative of Gl longtpalpis . 
The work concludes with some valuable appendices of 
information from travellers, Government reports, the 
reports of Colonel Bruce and others. > 

When the transmission of malaria by Llic mosquito 
was proved, the authorities of Lhc British Museum 
rose to the occasion and published the magnificent 
monograph upon the Culicids by Mr Theobald; 
again they have not disappointed us In conclusion 
we would direct attention to the series of models in 
the entrance hall of the Natural History Museum of 
the trypanosome and tsetse fly, and of the malaria 
parasite and mosquito, they should be studied by all 
who may have the opportunity of increasing our know¬ 
ledge of these and other tropical diseases. 

R T II 


METALLURGY OF STEEL. 

Hardening, Tempering, Annealing, and Forging of 

Steel . By Joseph V Woodworth Pp 288 (West¬ 
minster Constable and Co , Ltd ) Price 10s. net. 

O students who have ploughed through the weary 
sands of recent steel literature, Mr Woodworth’s 
book will appear somewhat in the nature of an oasis 
in the desert The author does not appear to be versed 
in the 11 ites " of metallography, or fully to have 
giaspcd the allotropic theory of hardening, but, never¬ 
theless, he docs thoroughly understand tool-steel. 
Authors of papers on the restoration by heat treatment 
of faulty steel will hardly be prepared to acquiesce in a 
statement made by Mr Woodworth on p 18 of his 
book, namely, 

11 Heating for forging is, in its way, quite as im¬ 
portant Hit heating for hardening, care and uniformity 
in the application of heat in the first instance is very 
essential Should (he steel be over-heated in this 
process, no amount of rare afterwards will restore the 
steel to its former state or remedy the evil ’* 

With the words above quoted everyone who has had 
an extensive practical experience of steel metallurgy 
will be more than inclined to agree. 

On p. 24 attention is directed to the fact that steel 
as delivered from the manufacturer is always more or 
less decarbonised on the surface. 

“ For this reason, do not select a piece of steel which 
will just * skin ’ up, but take a piece large enough to 
require taking a good-sized cut before reachtog tha 
finished surface." 
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This is good advice, not only to mechanics, but also 
to scientific men making researches on the magnetic 
properties of steel Mr. Woodworth, in concise and 
lucid terms, deals at considerable length with the 
machining, hardening, and tempering of nearly every 
class of steel tools, and the value of his letter-press is 
enhanced by a series of admirable illustrations (chiefly 
in perspective) of turning tools, taps, reamers, and an 
excellent set of milling cutters. 

A brief illustrated article on muffle furnaces (pp 92- 
94) is well worth the attention of British artisans, as 
showing American practice, which is, on an average, 
undoubtedly superior to that obtaining in this country. 

That portion of Mr. Woodworth’s book dealing with 
the manufacture of dies and of drop forgings must 
necessarily be interesting to British manufacturers 
and workmen, because America was the birthplace of 
drop forgings, which were first manufactured by 
Colonel Colt, of revolver fame, in 1853. 

Another feature of the work now under review is the 
fairly complete and beautifully illustrated chapter on 
the emery-grinding of steel tools. Mr. Woodworth 
advocates as the highest type of forgings material 
which has been quenched in oil and subsequently 
tempered to remove contraction stresses. The views 
he expresses have already found favour with many 
experienced British steel metallurgists 

On p 162 Mr Woodworth leaves, for the time being, 
a branch of steel metallurgy in which he is evidently 
a past master, and becomes controversial on the well- 
worn argument of steel v. wrought iron forgings. In 
deciding upon the superiority of steel, the author 
perhaps a little overdoes it, and his quotation from the 
report of the American Government tests on alter¬ 
nating stresses will hardly convince steel metallurgists 
who have closely studied this matter 

The tests he quotes show that wrought iron is cap¬ 
able of enduring only 50,000 alternations. Steel, with 
o 25 per cent of carbon, endures, before fracture, 
229,000 alternations, whilst steel with 045 per cent, 
of carbon sustains almost a million alternations The 
author considers that these figures 

11 have given engineers an idea of the comparative en¬ 
durance of wrought iron and steel in such service as 
that to which crank-pins, shafting, &c , are subject.” 

Had Mr Woodworth seen a verbatim report of the 
trial to decide the cause of the disaster on H M S. 
Bullfinch, which occupied several days at the 
King’s Bench jn the summer of 1902, he would prob¬ 
ably have expressed a much modified opinion on the 
question at issue Broadly speaking, the connecting 
rods of the Bullfinch were of the higher carbon limit 
just quoted; the rods of H.M S Snapper contained 
about the lower limit mentioned, namely, 025 per cent, 
of carbon, The rods of the Bullfinch snapped on her 
trial trip, causing lamentable loss of life Those of 
the Snapper were taken out intact after the destroyer 
had run her trial trips and been four years in com¬ 
mission, 

An interesting portion of this book is the description 
pf the Taylor-White process, which was the pioneer of 
.those steels known as 11 speedy-cut," but quite 
1 naturally Mr. Woodworth does not specially direct 
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attention to the fact that since the inauguration of 
this process Its product has been distinctly eclipsed by 
steels manufactured in several famous Sheffield works 
Mr, Woodworth’s book has been written by an able 
man, thoroughly interested in his craft, and it is to be 
hoped that it will find Its way into the hands of a 
large number of British artisans. 

1 J O Arnold 


OUR BOOK SHELF. 

Macedonian Folklore . By G. F. Abbott, M A. Pp. 

xii + 372. (Cambridge. University Press, 1903.) 
This somewhat dainty little volume on Macedonian 
folklore, with its blue and white binding, will be 
welcomed by many readers, first, because the print 
and paper are good, and next, because the work is 
pleasantly written, and every paragraph is of interest 
The results collected in the work before us by Mr 
G F. Abbott, of Emmanuel College, Cambridge, are 
the fruits of a senes of researches into the folklore of 
the Greek-speaking parts of Macedonia, carried on by 
the author under the auspices of the electors to the 
Prendergast studentship of the governing body of 
Emmanuel College, Cambridge, and there can be no 
doubt that the materials here gathered together amply 
justify the selection of Mr, Abbott for his mission by 
the powers that be. 

The reader or student who i& familiar with the sound 
and solid work of Prof. E. B. Tylor, and the wonderful 
volumes of his friendly rival, Mr. J. G. Frazer, will 
not expect to find in this monograph the vast know¬ 
ledge and mature thought which are so characteristic 
of the works of these eminent scholars, but it is 
pleasant to see that the influence of both of them is 
visible in Mr. Abbott's treatise, and we therefore look 
forward to other works from his pen with confidence 
11 Macedonian Folklore " contains nineteen chapters, 
six appendices, and an index, the last-named section is 
very short, and wc think it should have been made 
fuller After a short description of the sources of the 
farts which he prints and a narrative of some amusing 
personal experiences, Mr Abbott proceeds to deal with 
th* folklore of the Macedonian year, which he treats 
In four chapters Many of the saws arc familiar 
enough to us in other forms, but there are several 
auguries and prophecies about the weather which are 
worthy of note for comparative purposes 

The section on divination is of considerable interest, 
and it seems that the Macedonians divine by means of 
coffee, instead of by tea as Europeans in the west do. 
The expert will have no difficulty in tracing a connec¬ 
tion between some of the divination practices here de¬ 
scribed with those of many nations, but there are 
many which have no parallels among other peoples, 
so fur as we know, and these, of course, form one of 
the most valuable parts of Mr. Abbott's book. 

The chapters on birth, marriage, and funeral rites 
are lengthy, but very interesting, and the numerous 
extracts which we have from the songs of the people 
enable us to judge of the accuracy of the deductions 
set forth in them The original Greek is given, in all 
cases, with an English translation, and this plan is a 
handy one and one to be commended We cannot refer 
to details, for want of space forbids, and we therefore 
pass on to mention the chapters on Alexander the 
Great and Philip in folk-tradition, to the senes of pretty 
bird-legends which are printed on pp. 391-294, to notes 
on the jgame of morra, fire-ordeal, the perils of por¬ 
traiture, Ac., and to the collection? tof riddles, mystUf 1 
poems, love-couplets, &c., which bring the book to aaj 
end. Mr. Abbott's contribution to the science .dr] 
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Macedonian folklore is opportune, and the modesty of 
the work and the care with which it has been per¬ 
formed merit praise 

Practical Physic a for Schools . I Mensuration, 

Mechanics, and Hydrostatics. Pp. 72. II. Light 
and Heat. Pp. 79. By C. J. L. WagstafT, M.A., 
and G C. Bloomer, B A. (Cambridge: W Heifer 
and Sons, 1903 ) Price if. 6 d each. 

Thr authors say in their preface that these notes have 
been used for the teaching of practical physics at the 
Bradford Grammar School during the last thifce years, 
and the presumption is that experience has proved their 
usefulness and suitability An examination of the 
volumes, however, suggests that the notes have in 
practice probably been supplemented by judicious 
additions by the teachers, or tne results of the instruc¬ 
tion would have been less satisfactory. The volumes 
contain no illustrations to show piclorially the arrange¬ 
ments of the apparatus describee , one page only seems 
to be devoted to the plotting of curves, and on this 
page there is by no means enough explanation to ex¬ 
plain to a young student the method and meaning of 
such graphic representation, and, more than this, 
under the section Boyle's law, the pupil is instructed 
to plot a curve connecting P and l/V, and in another 
place to plot a curve connecting the square root of 
the length of n pendulum and the time of swing, 
though the only remarks on curve plotting, instead of 
preceding these instructions, follow in another experi¬ 
ment In several places, too, Lhc verbal instructions, 
seem inadequate to the needs of beginners In de¬ 
scribing tne screw gauge the authors content them¬ 
selves by saying that the zero error must be ascertained 
carefully, and give no directions as to how this should 
be done. The account of the vernier is similarly too 
brief To secure the best results in a physical labor¬ 
atory the student should be in possession of directions 
explicit enough to avoid the waste of time caused by 
waiting for the master to arrive to clear up a difficulty, 
and these directions should be obtainable from the 
book or be given in a preliminary demonstration. 
Notwithstanding the remark of the authors that ex¬ 
perimental work in sound is only suitable for a later 
stage, there are many experiments in this branch of 
physics that interest young people and are understood 
by them On the whole, however, the course is com¬ 
prehensive and generally in accordance with the ex¬ 
perience of good laboratory practice 

Flora of the Upper Gangetic Plain and of Adjacent 
Srwahk and Subhimalayan Tracts . Vol 1., part i. 
By J F Duthie, BA., FLS Pp xVii + 403. 
(Calcutta . Office of the Department of Government 
Printing, 1903 ) Price 155 

It is only by a very liberal interpretation of the term 
that this book can be referred to as a local flora, seeing 
that it deals with an area of 196,000 square miles, 
which includes not only the North-West Provinces up 
to the Subhimalayan slopes, but extends southwards 
to the VIndhaya Mountains, and thus takes in portion* 
of some dependent States But as a comparative term, 
when contrasted with Sir J. Hooker's " Flora of 
British India," the expression has been applied both 
to this flora and also to Dr T Cooke's " Flora of the 
Bombay Presidency " A very satisfactory feature of 
the bobk is the facility which is offered for obtaining 
information quickly and easily A synopsis of the 
natural orders is given, arranged on principles similar - 
1 to those which are so well known from Hooker’s 


“ Student's Flora," arrangement being based primarily 
pn the characters of th^ ovary. For each order and 
ffigbUrfuU descriptions and determining keys are pro- 
nm, and (or the species references, synonyms, locality 
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and distribution are added. These, In conjunction 
with a glossary of terms, render the book available to 
everyone possessed of an elementary knowledge of 
botany. In addition to the descriptive text, Mr Duthie 
has collected into the notes appended to the species 
a vast amount of information dealing with the identifi¬ 
cation and economic uses of the plants, both in¬ 
digenous and cultivated A perusal of the book not 
only serves to indicate how large a proportion of the 
Indian plants possess valuable properties, but also can¬ 
not fail to impress one with the comprehensive know¬ 
ledge which has been acquired by the assiduous work 
of the author and other botanists in India who have 
occupied similar responsible positions. This part in¬ 
cludes the orders Ranunculace® to Cornacea; the first 
volume will extend to the Campanulacea, and two 
volumes will complete the work 

A Laboratory Guide to Qualitative Analysis with the 
Blowpipe. By F. W. Martin, Ph.D. Pp. iv+47. 
(New York : John Wiley and Sons; London : Chap¬ 
man and Hall, Ltd , 1903 ) Price a5. iod. 

Thb author regards the restricted employment of the 
blowpipe In analysis as due to the lack of a convenient 
manual or work of reference, which this modest little 
volume of fifty pages is now intended to supply. 

It may be questioned whether, in a well-equipped 
laboratory, the use of the blowpipe as a delicate instru¬ 
ment for qualitative analysis will supersede other 
methods. For the mineralogist, and especially for 
the mining prospector, the classic of Plattner-Richter, 
which has been translated into English by Cornwall, 
will always hold its place 

There is nothing in the present volume to call for 
special notice. The matter is very condensed, 
occasionally at the risk of becoming confused This 
]■ a description of a coal gas flame ■—“ Its luminosity 
is due to superheated, separated carbon set free from 
acetylene, an easily decomposed gas, which is formed 
from other hydrocarbons composing the gas used as 
fuel by the heat of combustion in the outer envelope." 
One is accustomed to the American spelling of 
* ( luster," 11 vapor," &c., but the omission of the final 
e in “oxld," "sulfid," " chlorid," 4c., if intentional 
(oxide also occurs), is un-English. 

J B. C 

Elementary Experimental Science . Physics By 

W. T. Clough Chemistry . By A. E. Dunstan, 
B.Sc. Pp vl+a39. (London: Methuen and Co., 
1904.) Price 2s. 6d. 

Thb course of work provided in this Little book is 
intended for young beginners who propose to present 
themselves for examinations of the standard of the 
University Junior Locals. The book aims at supply¬ 
ing the necessary general Information, and also suffi¬ 
ciently explicit instructions for laboratory work. In 
the physics section 157 experiments are provided, and 
in chemistry there are no, but a number of them are 
more suitable for lecture demonstrations than for 
laboratory exercises. A pupil who works through the 
book, performing the more important of the experi¬ 
ments given, cannot fail to obtain a fair knowledge 
of the fundamental principles of physical and chemical 
science. 

Notes from a Lincolnshire Garden . By A. L. H. A. 
Pp. in. (London : Elkin Mathews, 1903 ) Price 
a s. 6 a. net. 

These notes are chatty, interesting, and Intelligent. 
The writer loves the garden and everything that 
happens in or near it. The book is an instance of the 
humanising effect of naturMtudy undertaken for the 
love of the subject. The little book may be recom¬ 
mended to all lovers of country gardens, 
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LETTERS TO THE EDITOR. 

[IV Editor does not hold himself responsible for opinions 
expressed by J11J correspondents. Neither can he undertake 
Jo return, or to correspond with the writers o/, rejected 
manuscripts intended for this or any other part of Natvbb. 
No notice ts take 11 of anonymous communications ] 

Heating Effect of the Radium Emanation. 

In a letter to Natubb of November 5, Prof. Schuster has 
made some remarks on a letter published by us the week 
previously, containing a brief account of some experiments 
to show that the heating effect of radium is temporarily 
reduced by the removal of the emanation, and that the tube 
containing the emanation separated from the radium shows 
a considerable heating effect. 

The difficulty felt by Prof. Schuster apparently arose from 
the fact that we included ip the heating effect of the eman¬ 
ation not only that due to the emanation itself, but also 
that due to the secondary products to which the emanation 
gives rise It was an oversight on our part to have omitted 
in the sentence "more than two-thirds of the heating effect 
is not due to the radium at all, but to the radio-active 
emanation which it produces from itself," the words 
“ together with the secondary products to which the eman¬ 
ation gives rise." We were fully aware that the heating 
effect was In part due to the " excited activity " produced by 
the emanation. We specially mentioned the gradual decay 
of the heating effect or radium to a minimum in the course 
of a few hours, and the Increase of Lhe heating effect of 
the emanation tube during the same period. These effects 
are connected with the gradual decay and rise, respectively, 
of the excited activity produced by the radium emanation. 
'I he results would have little meaning if we believed the 
heating effect was due to the emanation alone, for, as Prof 
Schuster quite correctly points out, the heating effect in 
such a case should at once drop to a minimum after removal 
of the emanation, and the heating effect of the tube con¬ 
taining the emanation should not at first increaee. 

On account of the rapid rise of (he excited activity in a 
tube containing the radium emanation, the separation of 
the heating effect of the emanation from the complicated 
secondary changes which result from it is a difficult experi¬ 
mental problem. 

Our letter was merely a preliminary announcement of the 
results of our experiments. It is not possible to discuss the 
consequences to be deduced from the experiments without 
entering Into a detailed description of the measurements 
We hope to publish shortly a full account of our work on 
the various heating effects. 

McGill University, November ao. 

E Rutherford 
H. T. Barnes 


The Peail-Oyster Parasite In Ceylon. 

Mr Jaiibb Hornell, who is still in Ceylon carrying on 
the investigation of the pearl-oyster fisheries which I started 
In 190a, tells me In a letter just received that he has now 
succeeded In finding the final stage of the costode larva 
which we found to be the nucleus of the best Ceylon pearls. 
We found this larva (a Tetrorhynchus), in the spring of 
190a, In the pearl-oyster, and, later on, what we took to 
be Its later stages In the file-fishes (Batistes) which feed 
upon the pearl-oysters, and we felt pretty certain (as 1 
stated In the first part of my report, now published) that 
the adult would be found in Trygon or eome other large 
Elasmobranch. Mr. Hornell writes from Trlncomnlle, 
November 16, as follows" Just a line to tell you that I 
have found, the final host of Tetrarhynchu* umonifactor.* 

“ It occurs, as surmised, in one of >lhe large rays—a 
Trygon, I believe, but 1 have no work on fishes, and cannot 
identify at present. 

" There Is, I believe, practically no doubt os to species, 
in the stomach of the ray being two Batistes entire, and 
apparently just devoured, and plenty of bones. In the folds 

1 Thi "mm wa pn to this Teftrsifaynehus Ism In our aousond Mwi 
■mill u ns ucoruiMd wbothor the spedci ni known or nw.-w, A. H. 
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of tho iplrtl valve varloue Tetrarhynehlda, mature, of two 
(ttot —1 fancy of [two] q*un—which bears out Shipley's 
bfllef of a species being 1 in Balistef. In the itomach a 
Urval Tetrarhynchld just where ft larva should be—the 
adult! being further along the canal " 

The reat of the letter, hurriedly written to catch the mail, 
refer* to other matter*. 

Mr. Arthur Shipley, who la writing a joint paper with 
Mr. Horncll on the parasites of the pearl-oyster for my re¬ 
port, will no doubt discuss the matter fully later on, when 
he naa examined the specimens, but it 1*, I think, only due 
to Mr, Hornell, who Is working most energetically in the 
wilda far from books of reference or any other scientific 
help, that his interesting announcement should be made 
public os soon os possible W. A. Headman. 

University, Liverpool, December 9. 


The Late Leonid Meteor Shower. 


Suspecting that the tail or following segment of this 
swarm, owing to Its enormoua length, might be outside the 
sphere of Influence of Saturn in 1870, and Jupiter in 1808, 
the writer kept watch as follows to see how far this sus¬ 
picion might prove to be correct — 


Friday morning, 
Saturday „ 

Sunday „ 


Monday 

Tuesday 

Wednesday 


M 


M 


November 13, 

it Mi 3 to 4 
ip 15.12toa.30 

S 5 30 
11 16, 12(04.15 

.. I 7 i 

i> i8| 5 10 5 30 


Overcast 
No Leonids 
a Leonids 
No Leonids 
Intense shower 
Overcast 
3 Leonids 


One of the two Leonids observed at about is 30 on 
November 15 diverged with a long, slow motion from Zeta 
Leonls to below the stars Nu and Zeta, Ursa, giving one 
the Impression of its being an almost " end on one from 
near the radiant, while the other, at about a a.m., passed 
high up on the right with a bright flash or streak. A 
further short watch was kept from 5 to 5 30 with no results, 
hence the conclusion that the shower would be of no very 
imposing character. This, however, proved to be incorrect, 
as on the following morning, November 16, at is 30, a 
bright flash overhead, and shortly afterwards two fine 
meteors diverging right and left from a point near Zeta 
Inside the Sickle, indicated increased activity. 

The display rapidly increased, the meteors coming 
apparently in little flocks or shoals, the majority from an 
area of, say, 6 degrees by 3 degrees along Leo, with an 
hourly, rate which he estimated as high as from 80 to too, 
but this would seem to be below the mark Between 3 and 
4 am. several bright meteors diverged upwards and down¬ 
wards from the Sickle, thus enabling him to fix the radiant 
as close by its old position at 149*+ aa° The following 
morning. November 17, was overcast, but the radiant was 
■till active on November 18, one of the three Leonids 
observed radiating upwards over Eta from within the Sickle 
as usual A remarkable feature was that many of fhe 
meteors diverged upwards towards the S W , whilst others 
diverged downwards N E , as if conforming to the ecliptic, 
an appearance which may have been due to the rotation of 
the earth, and had been noticed before in connection with 
other well-known showers Many of the larger meteors lit 
up the atmosphere with fine, bright, steel-like flashes 

At 4 15 the sky became overcast, but as he turned in he 
could still nee meteors falling in the west and north-west, 
and it would appear, from observations made elsewhere, 
that the maximum occurred during the next two hours, i.e! 
from a to 6. It may here be remarked that this shower 
seemed In previous years to be at Us best about an hour or 
■o before daylight, owing, no doubt, ics then high 
altitude. 


Altogether, the display was much above the average, and 
would appear to have justified the anticipation that the tail 
end held on its course. At any rate, we get another glimpse 
Into the mechanics of a meteor stream, and more particularly 
Into that of the Leonid, and the distribution around the 
orbit of the latter, should it still Intersect the path of the 
earth, Is a question for the future. 

... Tf W. H. Milligan. 

a Barronville, Holywood, Co. Dowq, November 30 
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Hen ah a letter in your Ibbug of November 36 contains 
several notable points which confirm my own obstfvatlonfe. 
Being engaged on other work (which entailed long spells 
within the observatory and the dark room) throughout the 
night of November 14 and early morning of November 15, I 
noticed only a few meteors, and, as tho sky became over¬ 
cast here at 4 45 a.m., it Is evident that, according to Mr 
Denning's account, observations of the maximum display 
were impossible at South Kensington 

However, on the early morning of November 16, a.15- 
3 50 am., my watch was rewarded by the appearance of 
more than fifty Leonids, some of which were exceedingly 
bright and lasting. Facing the south-east, 1 had familiar 
constellations (Orion, Ac) in the field of view, and was con¬ 
sequently able to record the trails among the stars with 
a fair amount of certainty. 

The most sinking point on which Mr rienry's observ¬ 
ations are confirmed by mine is that there were decidedly 
two apparent separate radiants, the one very near to, or 
coincident with, that given by Mr Denning in Nature for 
November is, and another, from which quite half of the 
observed meteors seemed to emanate, at about RA =145°, 
Dec = + 17° Several Leonids with short trails were seen 
quite near to " the Sickle," and indicated by their direction 
the existence of this second radiant point One long-trait 
Leonid occulted { Geminorum, and if the trail had been 
prolonged (it stopped short about two or three degrees from 
Betelgcuse) it would have passed between a, 7, and 
*0 vJnonls The majority of the meteors observed by me 
passed from the direction of Leo towards Gemini, Orion, or 
Cams Minor William E Rolston 

Solar Physics Observatory, South Kensington, S W , 
December 5 


Weather Changes and the Appearance of Scum on< 
Fonda. 

Sour years ago I also observed the phenomenon of a 
sudden appearance of scum on the surface of a pond similar 
to that mentioned by 11 Platanua oriental is 11 in Nature* 
November 5 

The explanation, however, given by Dr. Mill In the same 
number of Nature, namely, that the appearance of scum 
is occasioned by on accelerated flow of springs ruing 
through the chalk of the floor of the pond, does not apply 
to the case which I have observed That pond had no 
springs of the kind, but was fed by a very small and slow 
creek emptying into the pond at its upper extremity. 
Although the pond was pretty large, the scum did not appear 
near the Inlet only, but all over the pond at the same time. 

I wish to offer the following explanation of the pheno¬ 
menon so far as it came under my observation, and I am 
Inclined to believe that it applies to the case of " Platanus >r 
just as well. 

Our pond was very rich in marsh gas, a fact which could 
be easily ascertained by thrusting an oar into the soft 
bottom, when large bubbles of this gas would come to the 
surface Now It is quite natural that this gas, slowly gener¬ 
ated as it is, within the layer of decaying vegetable matter 
at the bottom of the pond, will gather in little bubbles, and 
these In turn will rise, provided they have acquired a 
sufficient buoyancy to breik through their mouldy matrix, 
tearing off anil carrying sorte of the solid matter up to the 
surface. ' 

Ordinarily, this will take place all the time at regular 
Intervals, but at a very slow rate, and would, therefore, 
escape observation In time of a sudden fall of atmospheric 
pressure, however, the case Is different. Then all the gas- 
bubbles which are more or less ready to rise under normal 
conditions will suddenly expand and rise simultaneously, 
cai rylng upward not only a few Isolated particles, but entire 
layers of soft material I hive often observed this very 
phenomenon, although I failed to notice the atmospheric 
condition at the time. 

The material itself which was thus thrown to the surface 1 
consisted, so far as I can recollect, of black-brown vegetable 
matter, derived chiefly from leaves that had fallen Into the 
|tond| and of a green slime, consisting of numerous algae 

Fred. J Hillig 

St John's College, Toledo, Ohio, U S.A. 
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SOME SCIENTIFIC CENTRES. 

VI.— The Cavendish Laboratory. 

[NCE its foundation the Cavendish Laboratory of 
Cambridge has held a very prominent position, 
not only as the home of the teaching of physical 
science in one of our great universities, but also as 
the centre of a vigorous and prolific school of scientific 
research. The hjstory of the laboratory must always 
be intimately assouated with the scientific labours of 
the three distinguished holders of the chair of experi¬ 
mental phyics in the University of Cambridge, J. Clerk 
Maxwell, Lord Rayleigh, and J J. Thomson, each of 
whom, in his own direction, has exerted an unusually 
marked influence in the advance of physical science. 

The laboratory is of relatively recent foundation in 
comparison with some of our older scientific centres 
like the Royal Institution, but yet it may claim to be 
one of the first of Lhose modern laboratories which 
have now sprung up in almost all the larger universi¬ 
ties where adequate provision is made for the advance¬ 
ment of scientific research as well os for the teaching 
of science In 1870 the Duke of Devonshire, who was 
then chancellor of the university, signified his desire 
to build and equip a physical laboratory for Cam¬ 
bridge. In his capacity as member of the Royal Com¬ 
mission of Education, he had recognised the value of 
such an institution. The chair of experimental 
physics was founded as a result of this offer in 1871, 
and in the same year James Clerk Maxwell was 
appointed to the position. It was enacted that it 
should be 11 the principal duty of the professor to Loach 
and illustrate the laws of Heat, Electricity, and Mag¬ 
netism; to apply himself to Lhe advancement of the 
knowledge of such subjects; and to promote their 
study in the University. 1 ' 

For several years after his appointment Maxwell 
was occupied in designing and attending to the con¬ 
struction of the laboratory, and equipping it with suit¬ 
able apparatus The building was not ready for work 
until 1S74, when the chancellor of the universi ty 
formally presented his gift to the university. 

The laboratory is un unpretentious solid three story 
building of stone At the present time the ground 
floor ih taken up partly by a scries of rooms devoted 
to research and by a large and admirably equipped 
workshop and a small battery room One of these 
rooms was for many years used by Dr Glaze brook ( 
secretary of the British Association Committee of 
Electrical Standards, as a standardising laboratory, 
■and here were kept the electrical standards of the 
Association. On tne walls, as one ascends the stone 
stairway, hang a painting of the founder, a picLuresque 
print of Cavendish, that eccentric man of science who 
did such admirable electrical work more than a century 
ago, a small painting of Maxwell, and fine enlarged 
photographs of Lord Rayleigh, Sir George Stokes, and 
Lord Kelvin The first floor is occupied by a large 
laboratory for practical work, a lecture and prepar¬ 
ation room, and a neatly arranged apparatus room. 
Here are kept some scientific apparatus of unusual 
historic interest, including the original British 
Association revolving coil, with which the first deter¬ 
mination of the value of the ohm was made, the re¬ 
volving coil used by Lord Rayleigh for the same pur¬ 
pose, and the oscillation apparatus used by Maxwell in 
his determination of the viscosity of gases. Among 
many other pieces of apparatus devised by Maxwell 
may be mentioned his model for illustrating the induc¬ 
tion of electric currents, and spinning tops and plaster 
•casts made by his own hands to illustrate Willard 
Gibbs's heat surfaces. The second floor consists of a 
laboratory devoted to ndvanced practical work and four 
research rooms In 1896, on account of lack nf 
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accommodation, another wing was built to the labor¬ 
atory. This includes a large well-lighted laboratory 
devoted to the practical work in physics of the medical 
students, a small lecture room, several smaller research 
rooms, and a basement which can be used as a 
constant temperature room. 

The laboratory, at the time of its foundation, was 
one of the largest and best equipped then in existence. 
The fame of Maxwell immediately attracted round 
him men eager to undertake research under his 
guidance Among othere, it is interesting to recall 
the well-known names of Chrystal, Garnett, W. D. 
Niven, Schuster, and Gordon. One of the first pieces 
of important research undertaken in the laboratory 
was a verification of Ohm's law by Chrystal. The 
experiments of previous observers and Weber’s 
theories had thrown doubt on its validity, but Chrystal 
showed that the law held with great accuracy over a 
wide range, and he was able also to explain the 
apparent discrepancies observed by others. Maxwell 
himself during his tenure of the professorship was 
mainly occupied in superintending tne work of others, 
in preparing for the press his celebrated treatise 
on electricity and magnetism, his treatise on heat, and 
in the editing of the Cavendish papers The “ small 
book on a great subject " entitled n Matter and 
Motion ” was also published during the same period 
The greater portion of his energies during the closing 
years of his life was devoted to Lhe editing of the 
electrical researches of the Hon. Henry Cavendish, 
F R.S., great uncle of the Duke of Devonshire, the 
founder of the laboratory Cavendish, at his death, 
had left behind a mass of unpublished manuscript con¬ 
taining an account of his electrical researches An 
examination of these papers showed that Cavendish 
was far in advance of his time in knowledge of elec¬ 
tricity, and had made many important discoveries. 

Although Maxwell did not find time to do very much 
experimental research in the Cavendish, his influence 
in directing the work of others and in infusing fresh 
life into the mathematical studies at Cambridge can¬ 
not be overestimated. In the " Life of Maxwell,” 
Lord Kelvin, writing in 1882, gives the following 
important testimony — 11 The influences of Maxwell at 
Cambridge had undoubtedly a great effect in direct¬ 
ing mathematical studies into more fruitful channels 
than those in which they had been running for many 
years His published scientific papers and books, his 
action as examiner at Cambridge, and his professorial 
lectures, all contributed to this effect, but, above nil, 
his work in planmnjg and carrying out the arrange¬ 
ments of the Cavendish Laboratory. There is, indeed, 
nothing short of a revival of physical science at Cam¬ 
bridge within the last fifteen years, and this is largely 
due to Maxwell's influence ” 

Maxwell's reputation, although great during his 
lifetime, has continued to grow steadily since his death. 
His work on the kinetic theory of gases, on dynamical 
subjects, and on the theory of colours was sufficient 
to place him in the very first rank of scientific investi¬ 
gators, but it is on his great work in electromagnetic 
theory that his fame will ultimately mainly rest 
Maxwell's views of the electromagnetic field and his 
electromagnetic theoiy of lipht were generally 
accepted among English physicists, but on the Cortti- 
nent, where rival theories held tho field, were practic¬ 
ally unknown except to a few. The brilliant experi¬ 
ments of Hertz and others on the production and 
properties of electrical waves verified in a most con¬ 
clusive manner Maxwell's theory that light was an 
electrical disturbance in the luminiferous ether. This 
gave a great impetus to the study of Maxwell's theory 
of the electromagnetic field, and it is safe to say that 
practically all tne mathematical theory of the last 
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fifteen years on the subject has been based on Maxwell'a 
fundamental equations, and is largely a result of his 
theoretical views. 

On Maxwell’s death (1879) Lord Rayleigh was 
appointed, and held the chair until 1884, when he re¬ 
signed to take the place in the Royal Institution 
vacated by the retirement of Tyndall. His short 
tenure of tnc Cambridge chair was marked by a series 
of classical researches in the Cavendish Laboratory on 
the value of the electrical units Lord Rayleigh under¬ 
took n determination of the three fundamental units, 
the ohm, the volt, and the ampere, and performed this 
work with an accuracy that has left little room for 
improvement It is hardly necessary to speak here 
of his valuable work in this connection, which is so 
well known to every physicist, but it suffices to recall 
his experiments on the ohm with a modified form of 
the British Association revolving coil, his determin¬ 
ation^ of the electrochemical equivalent of silver and 
the E M.F. of the Clark cell by means of his rurrent 
balance, and his determination with Mrs. Sidgwick 
of the specific resistance df ^nercury At the same 
time he determined jn absolute measure the rotation 
of the plane of polarised light of carbon bisulphide in 
a magnetic field In addition to this electrical work, a 
number of optical papers of great value were written 
within this period We have confined our attention 
to ,th6 work r of Lord Rayleigh in the Cavendish Labor¬ 
atory. To" the great mass of Valuable work produced 
before and after his stay in Cambridge (now collected 
and published in four large vD(urqes) it is impossible 
even to refer in this short article. 

On the resignation of Lord Rayleigh, J J Thomson 
wa$ appointed, at the early ajraf of twenty-six Like 
hi$ predecessors in the chair, Prof Thomson is a pro¬ 
duct of the mathematical and physical school of Cam¬ 
bridge. first taking the mathematical tripos and then 
entering upon experimental work in 1 the Cavendish 
Laboratory His first piece of work, undertaken before 
his appointment, was a determination of —that 

important ratio between the electromagnetic and 
electrostatic units to which so v niuch attention was de¬ 
voted before the verification of Maxwell's electro¬ 
magnetic theory. This was followed by a potable 
piece of mathematical analysis dealing with the action 
of Vortex riitgs on one another, which gained for him 
the Adams pri^e. In this paper he investigated with 
great mathethatical power the stability of interlocked 
voftex ringA* and showed thjtf not more than seven 
co^ld be linked together without breaking up into new 
arrangements—a xesult which probably indicates the 
reason why no element lias a greater valency than 
seven. Ip this work we have the .first evidence of the 
bent of J J. Thomson’s mind'towards the study of 
the constitution of matter—a study to which he has 
devoted so much attention with such conspicuous 
success in recent years Next followed the publication 
of a book on the application of dynamics to physics 
and chemistry—a notable work in which a general 
method of analysis, based on Lagrange's equations, 
was used to solve many recondite physical and chemical 
problems Among these may be mentioned an investi¬ 
gation of the action of an electrified atom in causing 
the condensation of water vapour around it This 
result has proved to bo of great importance in con¬ 
nection with later work to bn done in the laboratory. 

The year 1887 saw the publication of a paper on 
the effect of a moving electrified sphere, not only re¬ 
markable for the direct results obtained, but for its 
indirect bearing on the question of the origin of mass. 
The results of a mathematical analysis showed that a 
moving charge of electricity possessed an apparent or 
electrical mass In virtue of its motion „ This electrical 
maas was_constant for slow speeds, but Increased with 
great rapidity as the speed of light was approached 
NO. 1780, VOL. 69] 


until, at the velocity of light, it became infinite In 
value. The possibility that mass, which has been such 
a mystery to science, is due to electnnty in moLion 
has been recently brought much into evidence by the 
experiments of Kaufiflann on the knthodic rays of 
radium He has shovFn that the apparent mass of the 
particles constituting the kathode rays, spontaneously 
emitted by radium, increased with the speed in accord¬ 
ance with the theory first advanced by J. J. Thomson, 
and afterwards developed by Heaviside, Searle and 
Abraham. This result points to the possibility that 
the apparent mass of Lhe kathodic ray particle may be 
accounted for by electricity in motion without the 
necessity of any material nucleus 
The following years were occupied partly with 
investigations on the elcctrodeless discharge, the 
electrification produced by falling drops of water and 
experiments on electrical oscillations, and also with the 
preparation for the press of a text-book on electricity 
ana magnetism, and a splendid volume entitled 
11 Recent Researches in Electricity and' Magnetism." 
These two books arc so well known to every physicist 
that no further mention is necessary here 
J. J Thomson next definitely attacked Lhe problem 
of the nature of the discharge of electricity through 
gases. A repetition of Perrot’s experiments on the 
passage of electricity through steam and experiments 
in vacuum tubes led him Lo the view that, as in .1 
solution, the passage of electriciLy through gases was 
accompanied by electrolysis This theory has been 
modified with the growth of expcnmentnl knowledge 
to the view that the discharge in gases is due to tnc 
motion of charged carriers or ions Those ions arc 
not necessarily identical with the corresponding ions 
in the electrolysis of solutions There is no doubt that 
there is in many cases an actual electrolysis similar 
to solutions occurring in gases, but this seems to be 
the result of a secondary action. 

A great impetus was given to the study of this 
subject by the discovery of Rontgcn rays These rays 
possess the power of making all gases trmporary ron- 
duitors of electricity In a paper with Rutherford, 
J J Thomson advanced the view that the conductivity 
imparted to Lhe gas by the rays was due 1 q the pro¬ 
duction of positively and negatively charged ions in the 
gas These 10ns travel in an electric field with a 
velocity proportional to the strength of the field 
When no electric field is acting lhe 1011s gradually dis¬ 
appear by recombination amongst themselves This 
theory was found to explain all the characteristic 
properties of the conducting gas In the course of the 
next few years, as a result of the joint efforts of those 
engaged in research in the Cavendish Laboratory— 
among whom may be mentioned C T. R. Wilson, 
Maclelland, Rutherford, Zeleny, Townsend, Lgngevin, 
H A. Wilson, Maclennan and Strutt, and many more 
besides—the subject developed with great rapidity 
along two distinct lines By purely electrical methods 
the ionisation theory of gases was shown to account 
for the conductivity of flames and vapours, the dis¬ 
charge due to ultra-violet light and to radio-active 
substances At (he same tut|0 the admirable experi¬ 
ments of C. T. R Wilson on the detection of ions by 
means of Lheir power of becoming centres for the con¬ 
densation of water vapour upon them showed that 
charged ions actually did exist distributed throughout 
the gas, and were not a figmdht of the imagination 
During this time J J Thomson published a remark¬ 
able paper on the nature of the kathode rays. Since 
their discovery by Crookes, the nature of these rays 
had been the subject of what may almost be called an 
international controversy The English school took 
the view that they consisted of a stream of matter 
projected with great velocity; the German school re¬ 
garded them as a kind of wave motion in the ether 
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The experiments of Cr^ol^B'hadf^Ki^nyua^wpre dh nEhft glovihg carbon filament of an incandescent lamp* 
fleeted oy a magnet, jvHfle PeffiitglH^P Pf# had the same value of e/m m the corpuscle In m 

that they carried .wim^theni ,a rtfrftive^aflarffe.If * vacuum tube. These results Indicated that the corpuscle* 
the ravB oonsisted of negatively churned particML^lay or electron as it is sometimes called, was the protyle or* 
should be deviated by theirfundamental unit of which matter la built up. He 
field. Hertz had tried 6u<^tamrarirnent l4 Di&with suggested that the atoms of matter were very com- 
negative results. The experiments of plex systems, consisting of a great number of eor- 

Lenard and the connection, if}* some way between puscles and corresponding positively charged bodies. 
Rontgen and kathode rays gnefe the elucidation of It Is remarkable that corpuscles only carry with them 
the true nature of these rays a matter of the first im- a negative charge. The positive charge appears 
portance. It was at this stage that J. J. Thomson always to be associated with matter atomic in size, 
attacked the problem He showed that the rays were This work was followed by a series of investigations 
deviated by an electric field, and explained the cause in the laboratory on that most complicated of all type* 
of the failure of Hertz to detect the same. By two of discharge—the passage of electriaty through a 
distinct methods he proved that the rays consisted of vacuum tube. Anyone who has witnessed the gradual 
negatively charged particles projected with a velocity exhaustion of a vacuum tube from atmospheric 
of about one-tenth the velocity of light. The value of pressure to the lowest vacuum cannot fail to have been 
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Fig i — Pror J. J, Thomson In the Lnboruory 

a/m, the ralio of the charge on the particle to its struck with the variety and complexity of the pheno- 

mass, was about 1000 times greater than the value of mena displayed by the electric discharge through it. 

e/m for the hydrogen atom in the electrolysis of water. While much worfc still remains to be done, it may 

If the charge is the same for both, this snows that the safely be said that the main phenomena are now fairly 
mass of the kathode ray particle, or corpuscle as it well understood, and can be satisfactorily explained on 
was termed, is only about 1/1000 of the mass of the ths ionisation theory of gases 

hydrogen atom. The great penetrating power of the In addition to this work on the passage of electricity 
corpuscles and the law of their absorption in matter through gases, J. J Thomson has also attacked the 

all supported the idea that the corpuscle was small allied prdilem of the passage of electricity through 

compared with the molecules of matter. The value metals. A theoretical paper on this subject was con- 

of ejm of the corpuscle was found to be independent tnbuted by him to the International Scientific Congress 

of the gas in the vacuum tube at Paris in 1900, in which the negatively charged cor- 

A senes of experiments was then undertaken which puscles in the metal were considered to be the chief 
led to very remarkable results. I. J. Thomson found factors in the transmission of electricity. Two 

that the negatively charged particles, released by the possible experimental methods of attack on the ques* 

action of ultra-violet light on a zinc surface, and from dor were suggested—the effect of a transverse mag* 
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nedc field on the reeietance, and the increase in ipe^fic 
resistance of very thin films. Mr. Patterson, working 
in the Cavendish Laboratory, has followed out these 
lines of attack with considerable success. The results 
obtained were in agreement with the predictions of 
the theory. While we must await the result of other 
lines of research for a further knowledge of this im¬ 
portant question, a very promising beginning has 
already been made. 

The great mass of work published during the last 
seven years by J. J Thomson and those working under 
him In the Cavendish Laboratory has enormously in¬ 
creased our knowledge of the nature of the electric 
discharge, and has worked a veritable revolution in 
ideas of the constitution of matter. When sufficient 
time has elapsed for the importance of this work, and 
of the consequences that follow from it, to be more 
accurately estimated, It is not too much to say that it 
will be recognised as marking an epoch In the history 
of physical science. 

It is now necessary to speak of a movement for the 
promotion of research that has been fraught with im¬ 
portant consequences to the Cavendish Laboratory 
and to Cambridge University in general. In 1895 the 
Universities of Oxford, Cambridge, Edinburgh, and 
Glasgow arranged to admit graduates from other uni¬ 
versities to a course of post-graduate study without 
any examination or restrictions. These advanced 
students are allowed at once the position and privileges 
of the Bachelor of Arts of the university. If the 
advanced student devotes himself entirely to research 
under some recognised teacher, he may obtain the 
degree of B.A. without examination after two years’ 
work, provided the results of the investigation sub¬ 
mitted are 11 of distinction as a record of original re¬ 
search. " In practice the standard of this research 
degree Is equivalent to that of the degree of Doctor of 
Science in most other universities. The result of this 
wise legislation was at once made manifest. Large 
numbers of advanced students, not only from the uni¬ 
versities of Great Britain, but also from her colonies, 
from America, and from the Continent, have come to 
Cambridge to take advantage of her unequalled facili¬ 
ties for advanced work and research. In no depart¬ 
ment has this Influx of advanced students been more 
numerous or its influence more strongly felt than in 
the Cavendish Laboratory. Attracted by the genius 
of the professor, those anxious to pursue research in 
physical science have come from all parts of the world 
The numbers were small at first, but have steadily 
increased until this year nearly thirty young men 
have been engaged in research In the Cavendish Labor¬ 
atory alone. The gathering is a thoroughly cosmo¬ 
politan one. Here we find working together graduates 
not only of most of the universities in Great Britain, 
but also from Canada and Australasia, from the United 
States of America, with an occasional representative 
from France, Germany, and Austria. The mutual 
influence of such a number of young investigators, 
each engaged in the pursuit of science for its own 
sake, cannot be too highly estimated Unlike some 
foreign laboratories, there is a thorough freemasonry 
among the workers in Cambridge Beside his own 
research, a student Is acquainted with that of twenty 
others working beside him. He knows their difficul¬ 
ties and the methods of overcoming them, and at the 
same time Is able to see within a short period the 
cumulative effect of their labours. 

The Influence towards research exerted by Prof. 
Thomson on all those who have worked under him is 
m evanescent one, for his students continue to 4 do 
good original work and to foster the spirit of investi¬ 
gation, whether they reside ln*Great Britain or in 
her colonies. As a sign of their appreciation of the 
services of J. J. Thomson, the past and present woofers 
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ill thtf 4 ^^ator](^idve had painted an excellent portrait 
ofr ther^l^teseor, 1 which he&* just been hung in the 
;at 5 iy, y< * \ 

[6 amount of wMc Involved in the superintendence 
Tesearfch&ih v ,so many students is necessarily 
very great, yefMh&is' Undertaken by Prof. Thomson 
with the utmos^^pillingness and individual interest. 
Every morning gmt'professor goes the round of the 
laboratory and Inquires of each student the progress 
of his work. When difficulties arise he is always ready 
to give the student the benefit of his knowledge and 
experience, and to make valuable suggestions for 
future work In the afternoon there is a social gather¬ 
ing for tea in the professor's room, where he is^always 
ready to discuss scientific matters or to enjoy tne 
latest joke. 

Few men are capable of working so steadily and at 
such high pressure as Prof. Thomson. Besides super¬ 
intending the teaching and research work of the labor¬ 
atory and delivering courses of advanced lectures, he 
is continuously engaged in scientific investigation 

In the preparation of his experiments he is assisted 
by Mr. Everett, whose skill in glass blowing and 
manipulation is always kindly placed at the disposal 
of the laboratory. In addition to a great amount of 
experimental work, Prof. Thomson, In conjunction 
with Prof. Poynting, has found time to publish a series 
of valuable text-books. Two works on sound and 
properties of matter have already appeared, and a 
third is in the course of preparation. At the same 
time, a volume on the discharge of electricity through 
gases has lately been published. Much of the 
work has been done by Prof. Thomson and his 
students in the Cavendish Laboratory, and an account 
of this important subject i9 awaited with much interest 
by physicists. 

Prof. Thomson has not confined his energies to 
England, but has, during his Cambridge vacations, 
twice visited the United States of America by Invitation 
to deliver courses of lectures. In the first visit he gave 
a course of lectures at Princeton University which 
has been published In book form. In his second visit 
this year, he gave courses of lectures at both Yale and 
Johns Hopkins Universities. The American physicists 
are second to none in their admiration of the work 
done by Prof Thomson, and his lectures have been 
attended in great numbers by physicists from all parts 
of the States. Anyone who nas been in America must 
have been struck by the deep impression created by 
these lectures. 

The large amount of research carried on in the 
laboratory has not been allowed to Interfere to an un¬ 
due extent with the regular teaching and practical 
courses. The Cavendish Laboratory was one of the 
first to appreciate the great importance of practical 
work in tne. teaching of science. The excellent labor¬ 
atory courses now provided for all classes of students 
are to a large extent dtie to the labours of Glazebrook, 
Shaw, Newall, Fitzpatrick, Wilberforce, Skinner, and 
Searle. 

Mr. Fitzpatrick and Mr. Skinner have organised an 
elementary practical course of instruction for the 
medical students, while Mr. Searle has devised an 
admirable course of physical experiments for students 
taking the first part of the science tripos. The 
advanced course of practical instruction is at present 
supervised by Mr. C. T. R. Wilson. 

The amount of apparatus required for such a large 
number of students engaged in research has naturally 
proved a severe drain on the resources of the labor* 
story. As in many other scientific laboratories in 
England, the funds for improving the equipment have 
been limited The University of Cambridge has 
always been liberal in the support of science, but in 
the present state of the university funds the money lo 
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nj one laDorarory^is^t necessity small, several papers and a touple of memoirs by various 

The Cavendish Laboratory In l tb% past has-^done most students, mere is yet more to learn concerning the 

excellent work in somewhat difficult cnccymgtances, significance of the very varied subjects represented, 

but at the present time there is a crying neej^sity for Mr Roth takes a view that differs from that sup- 

both Increase of space and equipment to carry on the imported by most previous writers; he believes that 
work of the laboratory under the best conditions the' art existed in Benin prior to the advent of the 

end of the fifteenth century, 


laboratory 

Splendidly equipped laboratories are 1 now springing up 
in nil parts of the world, and it is a matter of regret 
that funds should not be available for the extension 
and further equipment of the Cavendish Laboratory to 
krep pace with the times. Under Prof Thomson, the 
laboratory has done splendid work in the past, and will 
continue to do splendid work in the future, but more 
and better work would be done if greater space and 
more apparatus were available An additional sum of 
ao.oool. spent on the laboratory would greatly increase 
its efficiency, and it would be difficult to find an In¬ 
vestment for such a sum which would be productive 
of such great returns to the cause of science and in¬ 
directly to the welfare of the raie 


GREAT BENIN 1 
'PHOSE who are ac- 
4 quainted with Mr. 
Roth's earlier meritorious 
books, 11 The Tasmanians " 
and 11 The Natives of Sara- 
w ak and British North 
Borneo," will know what 
to expect in a new work by 
that enthusiastic and inde¬ 
fatigable student One is 
impressed with Mr. Roth's 
evident intention to be quite 
fair, and to present to his 
readers all the available 
data, but the literal quota¬ 
tions from various authors 
lead to inevitable repetition 
and occasional contradic¬ 
tion. As in his book on 
Borneo, Mr. Roth has been 
at great pains in collecting 
from scattered sources very 
numerous interesting illus¬ 
trations, which materially 
enhance the value of the 
book. Mr. Roth appears 
to have a predilection for 
issuing limited editions of 
his books, and we are in¬ 
formed that “ the number 
of copies of this work is 
limited to 320, and no other 
or cheaper edition will be 
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The permanent fame of 
Benin will rest not on the 
butcheries of slaves and 
other unfortunates which 
shocked the civilised world, 
but on the skill displayed 
by the native artists in 
wood and ivory carving, 
and more especially by the 
artificers in bronze and 
brass. The first castings 
that came to Europe re¬ 
vealed an unsuspected 
mastery of technique, and 
despite the publication of 


By H. Liu Roih 
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Portuguese at the 
and that it wa9 just emerging from the stage of 
realistic represen¬ 
tations and begin¬ 
ning to make an 
attempt in the di¬ 
rection of decora¬ 
tion. As was the 
case with many 
other things with 
which the Portu¬ 
guese came in 
contact, these re- 
friarkable ex¬ 
plorers left their 
mark strongly im¬ 
pressed on this art 
work, and thus 
the natives began 
that senes of bor- 
rowed forms 
which is so mixed 
up with native 
motives; perhaps 
Mr Roth is some¬ 
what too prone to 
see exotic designs 
in Benin art 
work 

We reproduce 
in the first figure 
a brass bottle with 
very character¬ 
istic interlaced 
patterns, which 
are evidently 
derived from 
leather-work. The brass armlet or leglet in the second 
figure has some typical ornamentation; it is said these 
long armlets or leglets are put on when the individual 
is quite young, and not taken off until death, if then; 
in the event oi removal, the foot or hand has frequently 
to be chopped off first , . „ _ . . 

With so much to choose from, it is difficult to In¬ 
dicate what the book contains; the sociologist will find 
what is known concerning domestic life, court life, 
government, trade and industries; the ethnographer 
is informed about weapons, games, buildings, and 
what the people do and make. 

Mr. Roth's object has been to gather together 
all he could discover about Benin, and, besides 
earlier publications, he has drawn largely upon Mr. 
Cyril Punch, an excellent observer who in addi¬ 
tion has furnished Mr. Roth with sketches and 
interesting photographs Fresh information has 
also been given by the author's brother, Dr. Felix N* 
Roth. J . 

Owing to the number of authors cited, added to tne 
fact that none of them made anything like a study of 
the people, the information garnered by Mr. Roth is 
very fragmentary, but the author is not to blame for 
this, and the book will have further increased its 
usefulness if it indicates how Imperfect our knowledge 
is and leads to a more detailed and thorough study 
of the people. It will, however, always remain a 
valuable work for students, as references are given 
with fulness, and it is embellished with a large number 
of excellent illustrations 


Fig a— Bran armlet, 3} m high 
K K Gran villa * collodion 
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THE SURVEY f ORMATION-MONOGRAPHS.' 

PRESIDES the descriptions of districts and the ex- 
— planadoDS of the published maps and sections, 
the Geological Survey has of late years issued treatises 
upon separate formations In these a full description 
is ffiven of certain geological horizons the survey of 
which has been completed or so nearly finished that 
there is no probability of any important change of 
classification being called for The subject is ex¬ 
haustively treated, the palaeontological and petrological 
characteristics of the group are described, and its re¬ 
lation to the equivalent geological deposits on the Con¬ 
tinent discussed. The work before us is the second 
of three volumes on the Cretaceous rocks The first 
volume dealt with the Lower Cretaceous, the second, 
which has just been published, being devoted to the 
Lower and Middle Chalk, and the third, which it is 
hoped will be published this year, completing the 
monograph with a description of the Upper Chalk, 
the discussion of some postponed economical and geo¬ 
graphical questions, and the full list of Chalk fossils 

The nuthors are of opinion that none of the litho¬ 
logical names hitherto applied to portions of the Lower 
Cnalk can be used without confusion or inconsistency, 
and find themselves compelled to seek a more satis¬ 
factory method of subdivision in the limitation of the 
range of certain species of fossils Nor do they seem 
to regard with much more favour the use of names 1 
derived from localities We must be careful, however, 
in the advance towards fuller knowledge of details 
not to sacrifice precision to consistency A locality can 
always be found, and when we get there we can 
generally see what an author meant Fossils are not 
always forthcoming, and from the nature of the case 
frequently turn up where not found before. Moreover, 
the names of fossils are being too often changed 
Paleontology, in its present phase, is a very useful 
handmaid in geological classification, but a very 
exacting mistress in nomenclature The zone or 
Terebratultna gracths, for instance, is so called after 
a form of doubtful determination, unsettled name, and 
inconstant occurrence. 

It is interesting to follow the authors when they 
point out and explain the changes in the Cretaceous 
rocks as they trace them from one area to another 
I.i the south-west, coarse sand and grit take the place 
of chalk, and suggest that wc are getting near the 
shore of the Cretaceous sea, and that newer beds crept 
over the older deposits which arc seen at the base 
further east, where the land went down first. So 
Barrens has observed that certain beds in the north¬ 
east of France thin out as they approach the Palsozolc 
ridge, while the Lower Chalk in the south-west is re¬ 
presented, as in the Sarthe, by sands and sandstones. 
Chemical and mineralogical examination tells the same 
tale The fine mud, which in Wilts furnishes 16 per 
cent, of the material, increases in the deposits of the 
same horizon as we trace them to the N. and N E to 
28 or 41 per cent. Minerals which are well known 
constituents of the granitic rocks of the south-western 
counties occur in the Lower Chalk of the far south¬ 
west, but have not been found in the corresponding 
beds of the midlands. 

Many interesting subjects for investigation are 
suggested by an examination of the Cretaceous series 
The replacement of portions of the chalk by flint might 
at first seem to require only depression to such a depth 
that the temperature of tne included water would be 
sufficiently raised to carry silica in solution, while the 
pressure was so great that the chalk-dissolving adds 


would be retained in* it v JJut there are other factors 
of which we nwst'taUtftfftcftunt The arresting or re¬ 
tarding of thtfpercolating water had something to do 
with it, ability be inferred from the manner 01 occur¬ 
rence of tutferous and tabular flint along the bedding 
and joints, and the limitation of flint over large areas 
to certain horizoilb so\tonstantly that thur abundance 
or absence was long taken as a sufficient indication 
of the horizon. So also the supply of silica from 
spicules in the upper part, or the presence of much 
siliceous sand in the lower part, must be taken into 
consideration. 

Phosphatic nodules, which occur at widely separated 
horizons from the Bala Limestone to the Crag, are 
peculiarly variable in character and mode of occurrence 
in the Cretareous senes, and from their economic value 
and scientific interest call for discussion. Some of 
them are derivative from older beds, and the area from 
which they have drifted has been pretty clearly made 
out, but that only pushes the question into other associ¬ 
ations ; the difficulties remain There is generally 
evidence of a change in conditions of deposit where 
they occur, but it docs not 01 ten point to a stationary 
period when animal life was abundant and sediment¬ 
ation slow, which appear to be the conditions required 
in explanation. 

The name clunch is applied to any chalk which is 
used as a building stone, whether it is obtained from 
the firmer beds in the marl, or from the Tottem- 
hqp stone or even from higher horizons Where the 
To item hoe stone is accessible it is preferred It has 
been largely used at Ely, Burwell, and elsewhere for 
internal decorative work, and if cared for has often 
lasted wonderfully, even where exposed to the uction 
of the weather Near Reach it has been quarried from 
Roman times, ns proved by its having been used in the 
basement of the Roman villa found near the railway 
cast of the village 

The Red Rock of Hunstanton, &c , does not find a 
place in this volume, because it was not considered 
to be part of the Lower Chalk, but was regarded as 
the representative of the gault, and was accordingly 
described in the prrvious volume Other red beds, 
however, occurring at higher horizons in the chalk are 
duly noticed. The Lower Greensand, which is green 
in borings, is foxy-red or yellow at the outcrop. This 
is clearly due to the percolation of water from the 
escarpment There is much to suggest that the Red 
Chalk of Hunstanton may have burked up the colour 
by capillary attraction from the underlying Car-stone 
The red colour docs not, however, always coincide with 
bedding planes, and the irregular occurrence of red 
beds in the chalk described in this volume is not so 
easily explained 

The memoir is an able exposition r of the results 
which have befcn arrived at by long and careful work 
concentrated upon certain definite geological horizons, 
but illustrated by wide observation and study. It well 
supports the prestige of these formation-monographs, 
from which a large and ever increasing public derives 
so mudrbenefit 


NOTES. 

We regret to announce thbt Mr Herbert Spencer died 
on Tuesday morning, at eighty-three years of age 

Thb death is announced of Prof ' Proust, the French In¬ 
spector-General of Sanitary Services 


? Ur¥ ®L of AnJUnilad Kingdom The 
? f Vo1 J —The Lo&r ud Mtddla Chalk of 

l ®y A Juk«*.Brown*, with contribution! by Wm. Hill Pp. 

■UQ-Sfle+platv. (London H M. Stationary Office, 1903 ) " 
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The ships Morning and Terra Nova left Hobart on 
December 6 to go to the relief oT the Discovery, now In the 
Antarctic regions 
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Thi Rev. T R. R. Stabbing, F.R S . ha* bean elected 
zoological secretory, and a member of the council, of the 
Linneen Society In succession to Prof. G. B. Howes, 
F.R.S , who has had to retire on account of HMiealth. 


Prof. W. D. Halliburton, F.R S , has been selected to 
give the Herter lectures in connection with the University 
of New York in the coming year, and he has chosen as his 
subject the biochemistry of muscle and nerve. The lectures 
will commence on January 4, 1904. 

A service in memory of the late Sir Frederick Bramwell, 
Bart., F.R.S., was held at St. Margaret's Church, West¬ 
minster, on Friday last, December 4. The service was 
attended by a large congregation, which included repre¬ 
sentatives of the Royal Society, British Association, Insti¬ 
tution of Civil Engineers, and rflany other scientific and 
technical bodies. 


A Dalziel message states that, having successfully ex¬ 
changed messages regularly between Berlin and Munich, a 
distance of about 500 miles, the German Wireless Telegraphy 
Company is about to endeavour to establish communication 
between Berlin and the Swedish const near Stockholm, a 
distance of more than 650 miles. The company uses a 
combination of the Slaby-Arco and Siemens systems 

Mu F. F Francis, Queen’s Road, Wimbledon, writes to 
record an instance of a snake being killed by a mouse. An 
ordinary grass snake which he had in confinement was 
given a mouse Tor food The snake made several attempts 
to catch the mouse, but in every case missed. The next 

f“V h * Bn “ k k e Wfla fou " d * ^ dead, and there was evidence 
that 1 had been attacked aijd killed by the mouse, which 
was alive and had eaten a part of the snake's body. 

An open competitive examination for not fewer than 
twenty-four situations as assistant examiner In the Patent 
Office will be held by the Civ.l Service Commoner. In 
January next. The examination will commence on January 
S, and forma of application for admiamon to it will probablv 

te oblaLw 1, i,SU " ln 11,8 C ° Ur,e * few d ‘ y § t C will 

tar. n.? e c ° n addraxd by letter to the Mere. 

London W SwV “ Commission, Burlington Gardena, 


fHB Aberdeen Line iteamer Sophocles arrived a 
Plymouth on December 3 from Sydney after experience, 
exceptional weather in the Bay of B.acay. It 1. reported the 
during a aevere thunder.torn the ahip waa struck by light 
nmg. and the mainmast was scorched and blackened / 
few minutei1 later, it I. ..id, . brilliant meteor burst In thi 
vicimty of ,he liner ■■ The attention of the passenger, wa 
atti acted by a rushing sound, and Immediately afterward 
they saw an object plunge Into the sea, apparently a fev 
yards distant, on the .larboard aide of the lrner, throw)™ 
up the water with a great splash 11 


Pbof L, C Miall, F.R S , has been elected Fullerlan 
professor of physiology at the Royal Institution. The 
following are among the lecture arrangements at the Insti¬ 
tution before Easter .—A Christmas course of lecture, 
(adapted to a juvenile auditory) on extinct animals, by Prof 
Roy Lankester; Prof. L. C. Miall, six lectures on 
ths development and transformation* of animals; Dr E. A 
Wallii Budge, two lectjirea on the doctrine of heaven apd 
hell in ancient Egypt, and the books of the underworld; Mr. 
G R M, Murray, three leeturea on the flora of the ocean , 
Mr. A D Hall, three lectures on recent research In agri¬ 
culture , Prof. H L Callendar, three lectures on electrical 
methods of measuring temperature, and six lectures by 
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Lord Rayleigh on the life and works of Stokes. The Friday 
evening meetings will begin on January 15, when a dis¬ 
course will be delivered by Lord Rayldgh on shadows; 
succeeding discourses will probably be given by the Rev. 
Walter Sldgreaves, Mr. D. G. Hogarth, Mr H Brereton 
Baker, Mr. Alexander Siemens, Prof. W. Stirling, Prof- 
F. T. Trouton, Prof. Dewar, and other gentlemen, 

Mr W. T. Gibson has been appointed curator of the 
station of the Marine Biological Association of the West 
of Scotland, and Mr. J M'Kenzle has been appointed 
assistant curator. Mr. Gibson is an associate of the Royal 
College of Science in London, and received his scientific 
education there, and also at the University of Edinburgh. 
He has done marine field work at the Gatty Laboratory, 
St Andrews, and also at the laboratory of the Northumber¬ 
land Sea Fisheries Committee at Cullercoats Mr. M'Kenzie 
has for the last eight years been laboratory assistant In 
the zoology and geology departments of Manschal College, 
Aberdeen. 

Tub International Sanitary Conference, which has been 
sitting in Paris since October io, has Just closed its pro¬ 
ceedings. A modification has been Introduced In the period 
of surveillance In cases of contact with plague; this is re¬ 
duced from ten to five days The new convention provides 
for the manner In which outbreaks of cholera or plague are 
to be intimated, and, generally speaking, provides for 
greater facilities for international commerce, while giving 
additional guarantees for public health It Is proposed that 
an international sanitary office shall be established in Paris. 

In a lecture upon mtra-ceHular bacterial toxins, delivered 
at the Lister Institute by Dr. Allan Macfadyen, the method 
of mechanically grinding bacteria with the aid of liquid air 
was demonstrated. The lecturer pointed out that there 
were two classes of bacteria, one, of which diphtheria and 
tetanus were examples, excreting, as It were, soluble poisons 
or toxins into the culture medium, the other producing no 
extra-cellular poisons, and In which the toxins seen to be 
associated with the bacterial cells, as is the case with 
tubercle, typhoid, cholera, plague, and a number of others. 
By disintegrating the cells of the last-named class, the Intra¬ 
cellular toxins are set free, and on injection .into animals 
produce toxic effects By cautious injection with these 
intra-cellular toxins, the blood of the treated animal acquires 
antitoxic properties, and It is hoped that It may be possible 
by this means to obtain antitoxic sera for such diseases as 
typhoid fever and plague, similar to those now employed 
for diphtheria and tetanus. 

Sir Patrick Manson, F.R.S., delivered an address on 
Monday afternoon at the London School or Tropical 
Medicine on the work of the school, the occasion being 
the departure of Sir Francis Lovell, the dean, for the East 
on behalf of the school Sir Patrick Manson, having traced 
the history of the foundation of the school, paid a tribute 
to the late Colonial Secretary, who has done so much to 
forward the study of tropical medicine With regard to 
the work of the school, It naturally came under two head¬ 
ings—education and research. Since the school was opened 
In October, 1699, 110 his than 354 students had passed 
through its portals. Research had been prosecuted so far 
as the limited means at their disposal had permitted. Dr. 
Low had shown that the filaria was Introduced Into the 
body by a mosquito, Drs. Low and Sambon had carried out 
an Important experiment to prove the mosqultcwnalarla 
theory, Dr Forde, a pupil of the school, had discovered a 
trypanosome in man, and Dr. Caitellanl had obatfved a 
trypanosome In sleeping sickness. Through the generosity 
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of Sir John Graggs a travelling scholarship of 300! a year 
hod been bestowed for three years, and the same donor now 
gave a valuable prize annually for the beat piece of research 
work carried out by a pupil of the school The need for 
further funds was emphasised if the work of the school was 
to be successful in the future. Sir F. Lovell in a previous 
mission to the East had collected a considerable sum of 
money, 100,000 rupees being contributed by the Hon. B 
Petit, of Bombay. 

Tut suggestions made by Sir Oliver Lodge at the Physical 
Society on November 13 (see p. 94) as to the possibility 
of dissipating fog by discharge of electricity Into the air 
have attracted much attention. Experiments proving how 
a smoke-filled chamber could be cleared by the discharge 
were shown by Sir Oliver Lodge twenty years ago, and 
have been repeated by many lecturers since then, but no 
installation on a large scale was established. In reply to 
a correspondent who has asked whether street arc lamps 
could be utilised for the purpose, Sir Oliver Lodge says, 
Jl Your suggestion seems a practical one, and it would be 
a very good fhing if something of that kind could be done 
The difficulty Is the Insulation. If that could be guaranteed, 
the matter would be comparatively easy; but the potential 
Is extremely high—say 100,000 volts. The quantity is next 
to nothing, and very little power is sufficient If only one 
could avoid leakage I can tell you the kind of insulators 
that we employed for the slnglfc mast that I used in Liver- 
pod, but it is a very different thing to try to distribute it 
over a number of street lamps It is a matter very well 
worth consideration, however, and I am glad to find that 
your attention Is called to the matter. In the Liverpool 
experiment I was using a potential higher than 100,000 
volts, one could take sparks 4 inches long But a good 
deal smaller voltage would do If there are walls or other 
earthed surfaces In the neighbourhood For a lofty Isolated 
mast the potential must be higher in order to secure adequate 
discharge/ 1 

At the meeting of the Institution of Civil Engineers on 
November 34, Dr. H. R. Mill read an Interesting paper on 
the distribution of mean and extreme annual rainfall over 
the British Isles. The results, which were exhibited by 
Jeohyetal lines, or lines of equal rainfall, were based on the 
means of thirty years, 1870 to 1899, and showed that a mean 
annual fall under 35 inches occurs in three places —(1) a 
very narrow strip round the Moray Firth; (a) a triangular 
area about the Thames estuary; and (3) a large portion 
of east central England south of the Humber; and that the 
ambunt increases In various districts, in which altitude and 
configuration of the land form important features, to 40 
inches and upwards. Falls of more than 100 Inches are 
found(1) In the lake district, around Seathwaite 1 (a) 
in the western Highlands, and (3) In the Snowdon district. 
w The average rainfall, to the nearest half-inch, for each 
"'country fa gltfen as follows —England 31 >5, Wales 49-5, 
Scotland 47 o, Ireland 4a o inches, and for the whole of the 
British Isles 395 Inches. Hie extremes of annuql rainfall 
were discussed by taking out the figures for the driest and 
wettest year of the thirty years 1 period The excess of rain¬ 
fall in 187a was stated to be 34 per cent., and the deficiency 
In 1887 13 per cent, of the average fall for the Brltlah 
Isles Sa a whole. The average rainfall over the whole 
of the British Isles for these two yftars was:—in 187a 53 
Iprtios. and In 1887 30-5 Inches. 

Wl liave received a prospectus *f a new fortnightly 
meteorological bulletin, entitled U Prevision* del Tempo, 
to be published In Rome on the nt and 16th of each month, 
under the superintendence of Father A Rodrigues. The 
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bulletin will consist of eight large octavo pages, four of 
which will be occupied by diagrams exhibiting the principal 
meteorological data, and will form the basis for ihe calcula¬ 
tion of the proposed predictions, These data will refer to 
some of the chief places In Europe (including Ireland), 
Algeria, and Tunis, for earh of which forecasts are to be 
drawn The remaining four pages will consist of text, and 
will contain a brief summary of the atmospheric changes 
of the preceding period, forecasts for the succeeding period, 
meteorological notes, and the fundamental principles of the 
system of prediction employed. The author has set himself 
a difficult, and we fear an impracticable, task, but as he 
apparently proposes to proceed upon strictly scientific lines, 
we shall be interested to learn what amount of success he 
may obtain For this country at least, the changes from 
one type of weather to another appear to be too sudden to 
allow of a tolerably safe forecast for more than a day or 
two in advance, nor has more been yet attempted by any of 
the European central meteorological offices The author, 
however, appears to be sanguine of obtaining a success of 
65 to 75 per cent 

In the Meteorological Office pilot chart for December 
the attention of mariners is directed, in a lengthy descrip¬ 
tion of the Aurora Borealis, to the question of more careful 
and systematic observations of the various phases of aurora 
They are asked to supply details as to the following points, 
to which scientific inquiry might be directed —The angle 
which thq apex of the arch makes with the horizon; the 
orientation of the arch or arches, the lateral motion of the 
streamers, whether from right to left or left to right, 
does the Individual streamer move sideways, or do fresh 
streamers arise to one side of the former? As a rule, 
streamers are parallel to the dipping needle—It should b«* 
noted if any streamers are curved Can stars be Been 
Immediately under the base of streamers? It should be 
noticed if the arches always move from north (magnetic) 
to south, and. If so, whether It Is by a motion southward 
of the Individual streamers or by new streamers appearing 
to the south of the old ones; the formation of corona by 
streamers should be carefully watched and noted, and special 
notice should be taken of the behaviour of the compass 
when an aurora presents the appearance of a luminous 
curtain 

A short account of the meeting of the Deutsche Gesell- 
schaft ftir Mechamk und Optik which took place at 
Ilmenauon August 14 and 15 is given by Prof. L. Ambronn 
in the PhystkaUsehe Zeitsehnft for November 15. 

Tiib Verhandl ungen of the Deutschen soologischen 
Gesellschaft for the present year contains the papers read 
at the session held in WUrzburg on June 3-4 In the 
obituary notices reference is made to the loss sustained by 
zoological science in the death of Prof. G. Ridde, of Tlflls 
The papers, which are for the most part short, cover a wide 
range of subjects, but there are none among them which 
call for special notice 

Wb have received a copy of Prof. W B. Benham's presi¬ 
dential address to the biological section of the Australian 
Association. The subject 1 ft the geographical distribution 
of earth-worms and the palaeography of the Antarctic 
region. In Che first place, from their Invariable association 
with anglospermous plants, the author Is of opinion tha( r < 
earth-worms form a comparatively modern group, which 
did not attain any important development before the 
Cretaceous. The ancestral type would appear to have been 
more or less nearly related to the existing Notlodrllus, of 
which the headquarters, IF not the birthplace, was the 
11 Melanesian plateau 11 New Zealand and the neighbour- 



136 


NATURE 


[December 10, 1903 


ing islands, which possess the most ancient worm-fauna, 
were separated at an early date from this plateau From 
this area the primitive worms travelled in one direction 
into the Austro-Maiayan countries, while in another, by 
way of Antarctica, they reached South America and Africa 
Other theories as to former land-connections in the southern 
hemisphere are propounded 

In the Iransactions of the South Afncnn Philosophical 
Society Dr. Bolas and Major Woliey-Dod have published 
a list of the flowering plants and ferns of the Cape Peninsula, 
and have thereby brought to notice a flora which presents 
a number of unique features In the first place, from an 
area of rather less than a00 square miles, they report 
more than aooo flowering plants, and amongst these there 
are a number of representatives of such uncommon orders 
as Selaglnacea, Restlacese, and Protracew Another 
striking character is the richness in species of several 
genera; thus Erica possesses no fewer than 92 species, 
Meftembryanthemum shows fit, while the very rare genus 
Rest Jo has as many os 29 representatives 

Much uncertainty has existed as to whether or no the 
bacterial cell possesses a nucleus Some have considered that 
it does not, others that it contains a fragmented one, or one 
of the ordinary type, or that the whole cell is a naked 
nucleus. Profs Ragman and Kruls (Bulletin Acad, des 
Sciences de l'Empereur Francois Joseph 1 , June 5) claim to 
have shown by a special staining method that a nucleus id 
present in the form of a small round body situated at about 
the centre of the cell. In order to demonstrate this struc¬ 
ture, Alms are prepared on perfectly clean cover glasses, 
dried in a desiccator, treated with a mordant of iron-alum, 
and stained with a dye known as alizarine PS, or its con¬ 
stituents The paper is illustrated with some excellent re¬ 
productions of photographs 

Wb have received the Transactions of the Leicester 
Literury and Philosophical Society far the session 1902-3 
The volume also contains the report of the council and Ihe 
annual reports of the sections into which the Society is 
divided for working purposes Numerous papers are re¬ 
printed, and some of them are well illustrated. The volume 
Is published at sixpence by Messrs Thomley and Wadding- 
ton, of Leicester, 

A third edition of Prof James Walker’s “ Introduction 
to Physical Chemistry 11 has been published by Messrs. 
Macmillan and Co , Ltd. A new chapter on electromotive 
force has been added, and the chapter on thermodynamical 
proofs has been extended. In cases where recent researches 
have made it possible, more accurate numerical values and 
better illustrative examples have been substituted in the 
text 

The current number of the Quarterly Journal of the Royal 
Meteorological Society is an interesting one. Dr W N 
Shaw, F R.S , In a paper containing several instructive 
figures, gives a detailed analysis of the meteorological 
aspects of the storm of February 26-27. Mr. C. P. Hooker 
discusses the relation of the rainfall to the depth of water 
in a well, Mr. W. Marriott examines the available observ¬ 
ations in connection with the frost of April, and Mr. J. 
Baxendeil gives illustrated descriptions of the Dines-Baxen- 
dell anemograph and the dial-pattern non-oscillating 
pressure-plate anemometer. 

It is now the common practice to illustrate lectures and 
demonstrations in most schools and colleges by means of 
the lantern and lantenvslldes Those teachers and lecturers 
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who have not mastered the art of making their own slides 
would do well to study the lists of slides which are to be 
purchased from Messrs. Newton and Co., of Fleet Street, 
London We have received from this firm a supplementary 
list of slides to illustrate scientific and other subjects, and 
among them we notice sets dealing with the growth, struc¬ 
ture, and defects of timber, the evolution of a frog; the 
bacteriology of tropical diseases, and the open-air cure for 
consumption, 

A nkw illustrated catalogue of chemical apparatus 
recently published by Messrs F. E. Becker and Co., of 
Hatton Wall, London, is one of the most complete and 
conveniently arranged that we have examined. Every Item 
in the list is illustrated by a figure immediately adjoining 
it, and the unusually full index makes reference very easy. 
The catalogue gives information concerning all forms of 
chemical apparatus in general use In laboratories, and an 
exhaustive list of chemicals, reagents, and standard solu¬ 
tions Is also included Teachers of chemistry, and those 
who are engaged in chemical research, should obtain a 
copy of the catalogue to keep in their laboratories for 
reference 

A translation of a long thesis on radio-active substances* 
presented to the Facultd des Sciences de Paris by Mdme. 
S. Curie, is concluded in the current number of the Chemical 
News (December 4). The conclusions read as follows — 
"I will define, in conclusion, the part 1 have personally 
taken in the researches upon radio-active bodies I have 
investigated the radio-Ailivity of uranium compounds 1 
have examined other bodies for the existence of radio¬ 
activity, and found the property to be possessed by thorium 
compounds. I have made clear the atomic character of the 
radioactivity of the compounds of uranium and thorium. 
I have conducted a research upon radio-active substances 
other than uranium and thorium lo this end 1 investi¬ 
gated a large number of substances by an accurate electro¬ 
metric method, and 1 discovered that certain minerals 
possess activity which is not to be accounted for by their 
content of uranium and thorium From this I concluded 
that these minerals must contain a radio-active body different 
fiom uranium and thorium, and more strongly radio-active 
than the latter metals In conjunction with M. Curie, and 
subsequently with MM Curie and Bdmont, I was able to 
extract from pitch-blende two strongly radio-nchve bodies 
—polonium and radium. I have been continuously engaged 
upon the chemical examination and preparation of these 
substances I effected the fractiondtlons necessary to the 
concentration of radium, and 1 succeeded in isolating pure 
radium chloride. Concurrently with this work, I made 
several atomic weight determinations with a very small 
quantity of material, and was finally able to determine the 
atomic weight of radium with a very fair degree of accuracy. 
Ihe work has proved that radium is a new chemical element . 
Thus the new method of investigating new chemical 
elements, established by M, Curie and myself, based upon 
radio-activity, is fully justified 1 have investigated the law 
of absorption of polonium rays, and of the abscrbable rays 
of radium, and have demonstrated that this law of absorp¬ 
tion is peculiar and different from rhe known latirs of other 
radiations I have investigated the variation of activity of 
radium salts, the effect of solution and of heating, and the 
renewal of activity with time, after solution or after heat¬ 
ing. In conjunction with M. Curie, 1 have examined 
different effects produced by the new radio-active substances 
(electric, photographic, fluorescent, luminous, coloratioftf, 
&c ). In conjunction with M Curie, I have established thfr 
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fact that radiu 1 a gives rise to rays charged with negative 
electricity Our researches upon the new radio-active 
bodies have given rise to a scientific movement, and have 
been the starting point >#f numerous researches in connection 
with new radio-active substances, and with the investigation 
of the radiation of the known radio-active bodies 11 

Thb additions to the Zoological Society's Gardens during 
the past week Include two Black-eared Marmosets (Hapale 
pemcillata ) from South-east Brazil, presented by Mr ]. 
Arthur Turner; a Short-toed Eagle (Circuital galltcus) 
captured at sea, presented by Lieut W H. Colegrave, 
R.N R , four Chameleons (Chamaeleon vulgaris) from 
North Africa, presented by Mr Thomas Yates, a Vervet 
Monkey {Cercopithecus toZaridu) from South Africa, two 
Slender Loris (Loris gracilis) from Ceylon, a Blue-fronted 
Amazon (Chrysotis aestiva), a Rough-eyed Cayman 
(Caiman sclerops), five Black-pointed Teguexlns (Tupt- 
nambis mgropunctatus) from South America, a Red- 
billed Toucan (Ramphaiios erythrorhynchus) from Cayenne, 
two Red-handed Tamanns (Midas rvfimanus) from Surinam, 
a One-bearded Greaved Tortoise (Podicnemts umfilis) from 
the Upper Amazons, deposited. 


OUR ASTRONOMICAL COLUMN . 

Observations of Solar Phenomena —In a paper pre¬ 
sented to the Pans Acaddmie des Sciences, M Deslandres 
discusses the various theories concerning the inter-relation of 
solar and magnetic phenomena which have been brought 
into prominence by the exceptional magnetic storm of 
October 31 He points out that, whereas the magnetic 
phenomena are recorded continuously at many widely 
separated observatories, the solar observations, which con¬ 
stitute the other side of the problem under discussion, are 
only made during short Intervals each day and at fewer 
stations , therefore he strongly urges that solar observatories 
should be more widely disseminated in order that a con¬ 
tinuous record may be obtained Again, he points out that, 
at present, at least ninety-nine out of every hundred observers 
of (he sun only record the forms, and not the movements, or 
velociries, of the solar disturbances, whereas in his opinion 
the records of the latter would prove much more effective 
In bringing us to a solution of the vexed questions 

M Deslandres suggested in 1893, and in the present paper 
he strongly emphasises the fact, that It Is essential, in order 
that our knowledge of solar disturbances may be rendered 
less defective, to obtain a continuous record of —(1) The 
surface of the photosphere as photographed by the ordinary 
process, (2) the forms of the disturbances in the lowec, 
mean, and higher chromosphere as obtained with the 
■pectrohellograph, and (3) the radial velocities of these 
chromospheric disturbances as shown on photographs 
obtained with the spectrohellograph especially arranged to 
register these velocities. He states that the present instru¬ 
ments are perfect enough to ensure success, and estimates 
the annual expense of such observations (at Meudon) as 
twenty thousand francs (about 8oof.) (Comptes rendus. No 
ai, November 33) 

The Spectrum of Lightning.—M r. Phillip Fox, of the 
Yerkes Observatory, has recently succeeded In obtaining 
several spectra of lightning flashes which were taken with 
an objective-prism spectroscope consisting of a 30° flint 
glass prism mounted In front of q camera of 35 mm. aper¬ 
ture and 274 mm. focal length. Proceeding on the lines 
suggested by the visual observation! of Vogel, Lohse, and 
Scpuster, he compared his spectra with a spark spectrum 
of air obtained with the same instrument, and found that 
a striking agreement existed between the two 

Similar result* were arrived at by Dr. W. J. S. Lockyer, 
who, in a recent number of the Illustrated Scientific News 
{No. 1 £ b vol. II), described an atrem^y simple method 
whereby photographs of lightning flashes and their spectra 
can be obtained by using an ordinary camera having one 
of Thorpe's transmission gratings fixed in front of the lent* 
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The spectra thus obtained by Dr Lockyer in May of this 
year are shown to differ from those obtained by Prof Picker¬ 
ing at Harvard In 1901, and a spectrum recently obtained 
by the latter Is again different from either of the other two, 
all, however, bear a striking resemblance, In general 
appearance, to the air spark spectrum, the chief nitrogen 
lines being especially prominent, 

In Mr. Fox's spectra it is seen that the various lines 
differ in intensity from one part of the flash to another, and, 
as this apparently indicates a variation of the spectrum with 
the atmospheric conditions, it seems probable that the differ¬ 
ences existing' between the several spectra may be thus 
explained 

Mr Fox's article is illustrated by reproductions of the 
spectra obtained by him, and a comparison of the air and 
lightning spectra, and is published in No 4, vol xvili , or 
thi* Astrophysical Journal 

TSi Line Spectra of tiie Alkaline Metals —In No 27 
of the Physikalische Zeitschnft Herren H Konen and A 
Hagen bach record the results of some observations made by 
them with the object of discovering additional lines in the 
secondary series of the spectra of lithium, potassium, 
Lfcsium, and rubidium 

In the spectrum of lithium four new lines were observed, 
but their diffuse character renders the determined wave¬ 
lengths (62408, 463614, 4149 1, and 3934) rather untrust¬ 
worthy, and for this reason it is difficult to determine finally 
whether they belong to a definite series or not, although it 
seems likely, from their character and their analogy to the 
lines in the sodium series, that they arc really pairs, and 
belong to the first secondary senes No new lines were dis¬ 
covered m the potassium spectrum In the spectrum of 
rubidium three new lines were discovered, and fourteen of 
| the fifteen lines observed by Mr. Hugh Uamage in the flame 
spectrum were seen, although these observers were unable 
to find, either in the arc or the flame, the line at X 5037 
| recorded by Mr Ramage These new lines fill up gaps in 
1 the first secondary senes as calculated from Kayscr and 
Runge's formula 

I All the lines recorded by Mr. Ramagc below X 5750 in the 
1 tiissium spectrum were observed, together with an additional 
line at X 5209 


PATAGONIAN " DIPROTODONT ,J MAMMALS 1 

CENGR AMEGH 1 NO appears to be firmly convinced that 
the ancestors of a large number of groups of mammals 
are to be met with among the remains from the Santa 
Cruz and associated beds of Patagonia. Last year. In thd 
journal quoted below, he attempted to prove the desrmt 
of the modern elephant, through Pyrotherlum and certain 
other forms, from a primitive opossum (Proteodldclphys). 
Now he essays to demonstrate that the rodents have origin¬ 
ated from another type of Patagonian ** dlprotodonts, 0 
namely, the Garzonilds, which is itself traced back to a 
still earlier group, the Microbiotherfldx Apart from zoo¬ 
logical considerations, thb possibility of such phytogenies 
depends entirely on the age assigned to the fiants Cruz and 
subjacent strata. , If, with Dr Ameghino, we regard them 
as of early Eocqnfe, Cretaceous, and possibly Upper Jurassic 
age, then, from this point off view, there is nothing im¬ 
possible in such pedigiees If, on the other hand, we 
accept the view of the great majority of paleontologists 
that these strata are of Miocene age, the very foundations 
of Dr. Ameghino's elaborate phytogenies are at once 
destroyed 

Putting, however, this consideration on one side, we may 
refer briefly to some of the zoological features In the paper 
before us. Briefly stated, Dr Ameghino’s views, so far as 
we can follow them, appear to be as follows. In the Upper 
1 Jurassic of Patagonia there existed a primitive group of 
I 11 dlprotodonts ” (that is to shy, mammals furnished with 
| a single pair of chisel-like incisors In the lower jaw), the 
Mkrobtothemdre On the one hand, as we learn from the 
I earlier paper, these gave rise to the Prohoscidea, while on 
the other they culminated In the modern rodents, the dlpro- 
1 todont marsupials of Australia, and certain extinct forms, 

I 1 P Ameghloo, 11 Lda D 1 pro rod—lei del ordren d* Ion Plagtaulacoldm 
ryd Origen «Im Roadom y de I01 Polymaitodontaa* (Am. Mum Nac 
[ Brunei Aim, v*l. Is , pp. Bi-ioa ) 
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■uch u Plsgfeulu of the Purbeck and Mlcrofestaa "of the 
Trias (I). The author appears, Indeed, to consider that, 
with the exception of Pyrothenum (which, daiplte Its re¬ 
markable resemblance to Dlprotodon, he places In the 
proboscidean line), all mammals with a dlprptodont type of 
dentition are related to one another. And he endeavours 
to show that the dentition of one type passes by Imper¬ 
ceptible degrees In* 0 that of another. But such gradations 
may be traced between the dentition of almost any groups, 
and no allowance whatever is made for paral lei ism In 
development, which has undoubtedly been an important 
factor in evolution. Moreover, no account whatever Is 
taken of the undoubted resemblance existing between the 
cheek-teeth of the polymastodonts and the reptilian 
Trltylodon. 

Then, again, according to the author’i scheme, the true 
dlprotodonts of Australia have no relationship with the 
polyprotodont marsupials of the same region, which is, on 
the face of it, an absurdity. It may also be pointed out 
that Dr. Ameghlno takes no account of the work of other 
paleontologists* It Is very generally accepted, for instance, 
that an Intimate relationship exists between marsupials (as 
a whole) with the extinct creodonts, and so with the modern 
Carnivora (see Wortman, A*ner J Set., vol. xiv , 144, 
190a), while Prof. Osborn (Bull. Amer Mus , xvi p. aoj, 
190a) has Indicated the probability of the descent of the 
rodents from the Holarctlc Eocene Mixodectidee Obviously 
both these phytogenies must be demonstrated false before 
there is even a primd facie possibility for Dr. Ameghino’s 
scheme. It will be interesting to learn what the United 
States paleontologists have to say on the subject when 
the groups in question come to be treated In the working 
out of the Hatcher collection R. L. 


GEOLOGICAL NOTES 

OBSERVATIONS have been made by Mr R. D. Oldham 
^ on the growth of sandhills, which threaten to cut off 
communication between the town of Karachi and the suburb 
of Clifton, two or three miles distant (Mem Geol. Surv 
India, xxxiv., part 111) He traces out the growth of 
dunes from small oval patches of sand which begin to 
accumulate on irregular tracts of the stony surface, polnt- 
■ng out that even a slight accumulation may cause an 
upward bend of the air currents whereby a space of com- 



F10. 1 —Sandhill neu Clifton, Karachi, showing change of form and kCuur 
by wind. 


para live calm Is produced, and sand more readily cornel to 
rest In course of time the oval patches of sand are heaped 
up with a sharper elope to leeward, down which the sand 
grams fall. Here a hollow is produced by an eddy of the 
wind, and thle eddy serves to maintain and Increase a 
crescentic form with a crater-ilka opening The principal 
winds at' Clifton blow from W.S W., and form the main 
features in the sandhills; but winds from the E.N.E. blow 
during the winter months, causing a reverse elope and a 
bank uf sand to be formed near the summit of the long 
gentle slope which fucee the W.S.W. winds. There is a 
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good deal of scour of the original steep leeward slope, bul 
no complete reversal of the shape of the sandhill. 

Mr. Oldham points out that the original hollow la weU 
shown in the accompanying view. The sandhill wan IrjH 
shaped by W.S.W. winds, then a period of E.N.E. winds 
caused a partial modification of form, heaping up the Mild 
from that elde and producing the steep slope fating to Ml 
of the picture. The sandhill was afterwards attacked by** 
S.W. wind, which commenced to reshape it, and thi# 
alteration at first led to the formation of notches in 
the crest, In which the wind became concentrated, leading 
lo a violent scour and to the excavation of deep pits to 
leeward The furthest of the notchee has been cut down 
nearly to the foot of the steep slope. Eventually It and the 
other notches will be widened, and the intervening pinnacles 
will be lowered until the crest is reduced to a smoothly 
rounded outline Mr. Oldham discusses the mesne which 
may be taken to arrest the progress of the sandhills, and 
concludes that much may be done by encouraging the 
giowth of local grasses 

In an essay on the deformation of rocks, Mr, E. H. L. 
Schwarz (Trane, S African Phil Soc., xiv., part iv.) dis¬ 
cusses their crushing strength, and remarks that this lo 
less when the specimen tested Is soaked In water. In 
natural circumstances In the earth's crust the crushing value 
ot a column of rock, which would crush the layer at Its 
1 foot, must be estimated by the weight of the material in 
water, and the author calculates that a column of sand¬ 
stone must be from about two-thirds of a mile to five miles 
in height, one of granite from four to seven and a half 
irilos, and one of fdslle from seven to nine miles. The 
actual zone of mass deformaLion seems to be much nearer 
the surface, judging by the 41 creep *' in mine-levels, and by 
the fact, in the case of deep bore-holes, that a cylinder of 
rock gradually rises from the bottom The author alludes 
tu Llie effect that uushmg would produce along the bases 
of deep gorges, and he points out that the line of inquiry 
Indicates that there must be a limit to the height of 
mountains and to the thickness of ice-sheets. He further 
discusses the deformation of rocks at great depths by the 
action of water 

In the Proceedings of the Royal Society of Victoria 
(n s vol. xvi part 1), Mr. F. Chapman describes some 
new species of Silurian Polyzoa and Brachlopoda Prof. 
J W. Gregory discusses the formation of the Henty pene¬ 
plain in N.W Tasmania. In places it is 1300 feet or more 
ubove the sea, but is lower towards the north, west, and 
south It appears to have been due to river-action in pre- 
Glacial tunes, when western Tasmania stood a few hundred 
feet lower than it does now. Its comparatively recent up¬ 
lift is shown by the Bang River, which, east of Mount 
Lyell, flows through a very ancient flat-floored valley, and 
' then traverses the peneplain in a sinuous narrow canyon. 

An elaborate memoir on the Jurassic Trigonla of Cutch 
lias been contributed by Dr F. L. Kitchln to the Memoirs 
of the Geological Survey of India (Pal. Ind., ser. lx , vtfl. 
ill., part 11 , No 1). Most of the species of Trlgonia have 
been obtained from the Putchum-Charee series, which, on 
the evidence of Cephalopoda, has been grouped with the 
European Bathonian, Callovlan, and Oxfordian strata In 
no case has Dr, Kitchin been able to identify any of the 
Cutch Trigonhe with European species, but while they 
afford no definite evidence of the correlation above nen- 
tioned, they present no obstacles to its acceptance. They 
> flourished In a different zoological province, but the Lower 
Charee (Callovlan) forms bear the imprint of a facies which 
characterised a slightly earlier age in Europe, a Tact 
suggestive of migration Into the Cutch area. No TrlgoAls 
have been obtained from the Katrol (Klmerldglan) strata, 
but in the overlying OomJa beds, which appear to be 
transitional between Jurassic and Cretaceous, there are 
Trlgonia that approximate in adult characters to forma 
found in the Uitenhage strata of South Africa. Thera l» 
other evidence which suggests community between (he Jura- 
Cretaceous faunae of the two areas, but as the farms hi 
question differ widely in their youthful characters, Dr. 
Kitchin regards them as Indicating homoeomorphOut deri¬ 
vation from separate stocks. Evolution of this character 
may have taken place under similar conditions, but it do*4 
not imply contemporaneity. The subject la great Jim. 
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In lha comparison of forma, b the naming of 
aperies, end In the correlation of strata ^ their eld. Aa 


the author points out, It demonstrates the oeceaaltj for 
ihUMUnt materiel In palseonMlaglcal studies. 

Mir. W. H. Dell haa published e aummery of the geo- 
Idglcal result! of the study of the Tertiary fauna of Florida, 
*816-1003 (Trams Wagner Inst Sd., Phftad., 111 ., part vl.). 
Ha prints out the objections to the method of grouping 
which was baaed by Lyell end Deahayea on the percentage 
of Spedee that aurvlve to the present day, as the conditions 
may be more favourable for the survival of apeclea In one 
region than in another. The presence or absence of 
identical species In the Tertiary beds on either side of the 
Atlantic may be an Important factor in correlation, but 
while this Is partially true of older geological horizon a, yet 
after the Mesosolc epoch the faunal characteristics of the 
Ahallow^water Mollueca of different regions become rapidly 
distinctive. Even In the Eocene but two or three species 
can be claimed ae identical on both shores of the Atlantic, 
and in later periods it would be unreasonable to expect to 
find a aeries of Identical species in subtropical marine in¬ 
vertebrate faunas In widely separated regions. In order to 
establish correlation, we should look for equivalent stages 
of evolution In relation to preceding and subsequent faunas, 
and not expect a greater number of Identical species than 
are found In the contemporaneous faunas of distant areas 
at the present day. Mr Dali adopts the grouping of Eogene 
to include Eocene and Ollgocene, and Neogene to Indude 
Miocene and Pliocene, and he gives detailed lists of fossils 
He discusses the physical changes that have taken place, 
and agrees that no discontinuity of the link between N 
and 5 . America from the Miocene to the present time is 
probable, and certainly none amounting to a free com¬ 
munication between the two oceans 

A pamphlet on 11 Rock Phosphates and Other Mineral 
Fertilisers ” has been Issued by Dr I Charles Chewlngs 
(C. E. Bristow, Adelaide, S. Australia) The object is to 
give descriptions of the deposits from which mineral 
fertilisers originate, with notes on the preparation of the 
phosphate for the market, as an aid to the prospector and 
to others engaged In the practical applications Of the 
manures. Particulars are given of phosphate deposits In all 
parts of the world, but special reference is made to those of 
Clinton, on Yorke's Peninsula, In South Australia. Here a 
range of hills, formed mainly of Cambrian rocks, rises to 
an elevation of nearly aoo feet, and beneath the crest, In 
a N.E. and S.W. direction, the rock phosphate occurs It 
extends for more than 104 chains, varies in width from 8 to 
so chains, and Is covered to a considerable extent by alluvial 
deposits. No fossils have been found in the deposit, and the 
author gives reasons for believing It to have been derived 
from guano. Selected samples can hardly be distinguished 
from the phosphate rock of Christmas Island. 

According to Mr. E O. Hovey {Science, November 13) 
the ascending obelisk of Mont Pelie, of which we repro¬ 
duced an illustration from a photograph taken on June 13 
(NatuSB, October i), has since disappeared. Meanwhile, 
the dome of the cone surmounting the crater has been 
greatly altered, and a small spine issued from it early in 
September. This was pushed up so metres within a 
week, and then destroyed by an eruption. Eruptions giving 
rise to great dust clouds led to the expectation that further 
serious disturbances might take place. The latest bulletins 
(October 1 to 19), however, indicate only feeble activity of 
the volcano. 

We have received the subject list of works on the mineral 
industries and allied sciences In the Library of the Patent 
Office. This Is a helpful guide to the literature of various 
•subjects, and these are arranged under headings of which 
assaying, clay and day Industries! coal and coal mining, 
geology descriptive and applied, lead, limestone, peat, 
uranium and xtnc may be taken as examples. The list Is, 
<of course, confined to the works In the Patent Office, and 
It contains titles of a few books find pamphlets that are 
Worthless fun a practical point of view, such as 11 King 
-Coal’s Levee 11 fife). Institutions Should have authority 
to part with wont of this kind, aq that they might be placed 
Is, appropriate libraries. The practical utility oT the list 
Ui however, great, and the price Irptaly M. > 

fee Jurassic fossils from Borneo have been described 
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by Mr. R. Bullen Newton (Free. Malacol Soc , v., October). 
These include a new species of Tngonla (T Molengraafil), 
the genus being recorded for the first time from the rocks 
of Borneo. The characters of the fossils indicate that the 
strata belong to the Lower Oolites 
In some notes on the origin of coral reefs (dmcr. Joum 
Sci, September) Mr J. Stanley Gardiner remarks that 
while some reefs may possibly owe their existence to the 
subsidence of the land round which they originally formed 
only a fringe, yet the facts collected during recent years 
prove that such a method of formation was rare and ex¬ 
ceptional. Referring to the Maldlve group, he shows that 
a study of the reefs Indicates the following stages —(1) a 
basis of primitive rock cut down by the action of currents, 
Ac., and lying at a depth of about aoo fathoms In a sea of 
more than aooo fathoms; (a) upgrowth of a shoal by means 
of deep-sea corals assisted by other organisms, (3) outward 
extension of the reef by means of detritus, (4) surface reef 
formed by corals, &c., (5) land, formed by piling up of land 
And rubble on the reef, and (6) lagoon, formed partially by 
the more rapid growth of the organisms on the edge of the 
original bank, building up an encircling reef, and partially 
by the solution and erosion of the central parts. 


BIOLOGICAL TREATMENT OF SEWAGE . 

C OR some years a very interesting series of experiments 
A in connection with the biological method of sewage 
treatment has been carried on by Dr. Dunbar, director of 
the Hygienisches Instltut at Hamburg, and by his col¬ 
leagues Special attention has been directed to the 
elucidation or the sequence of changes which underlies 
the purification process in contact beds and percolating 
filers. 

The most recent conclusions are given in a paper read 
by Dr. Dunbar at the International Congress of Hygiene 
and Demography at Brussels, and in several papers In the 
Getundheits-tngemeur, more especially In one by Messrs. 
Katteln and Lubbert In No at of that journal. Great Im¬ 
portance Is attached by the Hamburg workers to the rdli 
played by the process of so-called 41 absorption ' which 
takes place when the liquid is in contact with the purify¬ 
ing medium It has been found that sterile clinkers have 
the power of withdrawing from solution not only colouring 
matters, but also the highly complex nitrogenous bodies 
found In sewage 

The exact meaning to be given to the term abaorptlop 
la carefully discussed by Katteln and LUbbert in their paper, 
with copious references to the literature of the subject. It 
is defined as a purely surfaoe action independent of chemical 
attraction, analogous, In fact, to the condensation of 
carbonic acid on glass threads observed by Bunsen. 

The purification of the sewage by the ordinary biological 
methods Is considered,* in the first place, to be due to the 
11 absorption " by the medium of the putrefactive matters 
In solution, which are afterwards oxidised through the 
Intervention of micro-organisms. Without the activity 
of the organise in presence of oxygen, absorption soon 
ceases. t „ 

The absorptive-effectincreases with the surface exposed, 
i.s with the fineness of the tutorial. Very considerable 
reduction of Impurities can be effected bj e contact of a 
few minutes, and tHe effect practically attains its maximum 
In from fdiir to six hours. 

Besides the destruction of (he absorbed organic matter, 
whldi is due to micro-organ!smi, some oxidation is effected 
directly by the atmospheric oxygen, which Is also absorbed, 
and which Is shown to be In a specially active condition, as 
it la capable of Instantly oxidising hypochlorites to chlorfitea, 
and, more remarkable still, of converting dlmethyl-aahlnp 
Into methyl-violet. The last change can only be brought 
about In the ordinary way by heating with chlorate, or 
other powerful oxidising agent. 

fe Interesting example of absorption la seen In the case 
df the percolating filter adopted by Dr, Dunbar. This Alter 
la provided with a layer of flee material on the surface, 
about six Inches deep. According to Dr. Dunbar, 50 per 
cent, of riie purification, apart from nitrification, takas 
place In this alx Inches. 
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THE ORIENTATION OF THE ANCIENT 
CHURCHES OF IRELAND , l 
pROF J P. O'REILLY'S paper, although mainly anrl- 
1 quartan, presents certain points of scientific interest 
worth attention for their novelty and possible application 
elsewhere. The two churches In question are easily 
accessible from Dublin, but they have not been fully and 
sufficiently examined. The author examines whflt is known 
of the saint to whom both the churches are said to be 
dedicated, giving citations from the public records relative 
to the saint's name and its various forms He shows that 
there are at Irast four different saints of the name of Begga 
mentioned having different festival days, and points out 
the admitted uncertainty existing as to the dedicatory saint 
in ^question As a solution, he takes into account the 
01 leutatlon of Dalkey Town Church, assuming that the 
church was oriented to the rising sun of the saint's festival 
day. The older or western part of the church is oriented 
E 8° \d N , while the newer or eastern part or chancel 
hus that of E. g° 30* N lie finds the sun In present a 
northing corresponding to these figures between April 11 
and ij on his passage northward, and between August 39 
and September a on his passage southwards "As re¬ 
gards,” he says, M the festivals of saints mentioned as occur¬ 
ring between August 39 and September a, the nearest in 
date would be that of St. Bega (September 3) (the saint 
venerated at Dunbar)." Hence he draws the conclusion 
that she was the particular St Bega to whom the church 
was deheated 

Prof O'Reilly then considers the church on Dalkey 
Inland, points out its remarkable position, gives the details 
of Its structure, and argues that the belfry (so called) was 
most probably used as an observatory for the determin¬ 
ation of the equinox in particular, and for the observation 
0/ the stars so as to fix the hours of service This argu¬ 
ment he supports by several citations and a description of 
the meridian line, with inscriptions, existing in St Sulplce 
Church, Paris He then compares the south-east window 
now existing In the Dalkey Island church with that of 
Dalkey Town Church, and shows thejr close relation In 
certain respects This leads to a detailed examination of 
the south-east opening of Dalkey Town Church, its 
dimensions and probable use, for the determination of the 
saints' festival day by the stoppage of the sunlight rays 
through It at certain times of the year. He shows that 
this wouftl happen for one of the compartmants of the 
window on April 9 and September 4, so that here again the 
festival day of St. Bega of Dunbar is pointed out. As 
regards the orientation of Dalkey Island church, he shows 
that it Is about E 3 0 south, not due east. He explains 
this error from the nature of the ground as previously 
described, and further points out how the true east and 
west line is given, and was apparently fixed, by a line 
passing through a Greek cross carved on a rock opposite 
the western door, and the north-west angle of the church 
Lastly, his measures having been made metrically, he finds 
that the unit of measurement used In the building was the 
Spanish ” Vara "bo 835m , and gives proofs of this. He 
thus raises the broad and interesting question of the unit 
or units of measurement having been in use In Ireland 
previous to the adoption of the British standard of feet 
and inches, and Invites further investigation in this respect 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge.*- Mr W H Young, Peterhouse, has been 
approved for the degree of Doctor of Science. 

A vacancy for a university lecturer In histology has been 
caused by the election of Dr Langley to the chair of 
physiology. The appointment will be mode In the Lent 
term, 1004. 

Dr. Dickinson, Dr. Rolleston, and Dr. Kellock have 
been appointed additional examiners for medical degrees 
on account of the large number of candidates In the present 
term. 


1 Notes on tbs Orkptedona and Certain Architectural 4eteili of the Old 
Ovchte of DaJhoy Town andBalkoy Inland. Dublin." By Prof, Jos. 
P< ffRdlly Aberrant of paptP read before ina Royal Irtih Academy. 
Ibbnary eg 
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The Walslngham medal for tofology has not been awarded 
this year S 

The Sheepshanks astronomical exhibition is awarded to 
Mr. P. E Marrack, one Of the senior wranglers of tba 
year. 

The observatory syndicate proposes that the office of 
assistant director of the observatory should be conferred on 
Mr. H F NawalJ, who has been observer since 1890, with¬ 
out stipend. 

The graces for the organisation of Jhe school of geography 
were opposed in the Senate on December 3, but were earned 
by large majorities. A board of studies, a special examin¬ 
ation for the ordinary B.A degree, and a diploma in geo- 
grephy are thereby established 


Sin WiLi 1 am Mathf.r will distribute the prizes at the 
Merchant Venturers' Technical College, Bristol, on Thurs¬ 
day, December 17 

A gift of 50,000!. has been made by an anonymous donor 
to University College, London, through Prof. Starling, to 
be used by the council of the college for the promotion of 
higher scientific education and research at that institution. 

Mr John D Rockefeller has, we learn from Scioud, 
offered to give Vassar College 40,0002 , or such part of this 
sum as may be equalled by gifts from other sources before 
June, 1904 io,ooo 2 has so far been subscribed, and an 
appeal is made for further gifts 

Thk annual meeting of the Association of Technical In¬ 
stitutions will be hela at the Leathersellers’ Hall, London, 
on Friday, January 39, 1904 Sir John Wolfe Barry, 
K C B., F.R S., will occupy the chair, and an address will 
be given by the president-elect, the Right Hon. Sir John E 
Gorst, K C , M P 

It is announced from New York that the committee to 
control the selection for the Rhodes scholarships available 
for Americans has been formed. The presidents of Yale 
and Harvard Universities are the principal members of the 
committee, which also Includes one representative from 
each State In the Union 

The University of Ottawa was totally destroyed by fire 
on December 3. More than Ave hundred students from all 
parts of Canada, the United States, and Mexico were in 
residence. Fortunately they escaped, but several professors 
were Injured, none, however, fatally. Everything in the 
building was destroyed, the total loss being estimated at 
500,000 dollars. 

The first meeting of the court of the University of Liver¬ 
pool was held on December 5, when Sir Edward Lawrence, 
Pro-Chancellor, presided During the course of an address, 
proposing the adoption of the report and accounts, the chair¬ 
man said the university had started Its career with a 
property in land, buildings, and investments having a value 
of more than 500,000/. The subscriptions to the university 
movement In Liverpool amount to 170,0002. 

A conpbrkncb was held on December 4 between the con¬ 
sultative committee 0/ the Board of Education and repre¬ 
sentatives of various professional bodies in order to discuss 
the desirability and feasibility of the Introduction of a 
system of school leaving certificates for England. Similar 
conferences with representatives of universities and of the 
teaching profession have previously been held Lord 
Londonderry attended the conference for a short time in 
order to say a few words on behalf of the Board of Educa¬ 
tion. Sir W Hart Dyke subsequently took the chair, 

Mr, R. B. Haldane, X.C., M.P-, presented the prizes and 
certificates at the Borough Polytechnic, Southwark, on 
December 4. In the course of his address, Mr. Haldane 
said that with regard to the movement for the creation of 
a great school ©t technology In London, there had been a 
certain amount of mystery as to its relation to polytechnics 
and Its position generally. The reason that nothing bad 
yet been disclosed was because things Were moving, bat 
with such ddlberadMi that it was Inexpedient to Brasent 
pictures of the end when they had Rot got much betypnd 
the beginning, They were only In the eforfy stages at the 
present time. Confefrences were lAkfrtg -place with various 
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experts, and k was jftfaed that the combined effort of the 
tiustees of the Rosebevwseheme, the Government, the great 
city companies, and the London University would produce 
a school which would be worthy of London. There would 
be'no overlapping, but they would try to fill up the gaps, 
and the polytechnic! would be linked to this higher school. 

A School Naturx-Study Union has been established to 
utilise and make better known facilities which already exist 
to encourage the study of nature by pupils In primary and 
secondary schools, and to supplement by work in several 
new directions the efforts of existing associations. The 
prospectus of the Union states that it is proposed to promote 
addresses to children by supplying lantern slides and speci¬ 
mens to teachers desirous of giving lessons on natural 
objects, and by providing qualified leiturere where desired, 
to assist in the organisation of school rambles and journeys, 
in the establishment of school museums and In the arrange¬ 
ment of conferences and natural history field days The 
inauguration of a junior department, of reading circles, of 
circulating libraries for teachers, is nlso contemplated, as 
well as the publication of an official organ Sir George 
Kekewlch, K.C B , is the president, and the Rev C 
Hlnscliff, Bobbing, Sittingbournc, is the hon secretary of 
th 1 Union 

At the annual meeting of the governors of Yorkshire 
College on Monday, reference was made to the charter for 
the new university. Donations amounting to 36,000/. have 
been promised, provided that thr sum of 100,000/. is raised 
It is essential that their annual income should be largely 
increased if the new university is to take the position to 
which its central position among the industries of York¬ 
shire entitles it. Lord Allerton, who presided, remarked 
that they had reached the stage when they might consider 
the charter assured The only point raised against the title 
of 11 The Vlitona University of Yorkshire" was that it 
might clash with that of the Victoria University of Man¬ 
chester, but Lord Allerton thought the distinction was well 
marked. A resolution was passed authorising the council to 
moke any alterations in the draft charter which might appear 
to them desirable, and to promote a Bill for the incorporation 
of Yorkshire College in the university when founded, and 
to take such steps as would tend to secure the foundation 
of a university for Yorkshire 

Sir W Anson, M.P, Parliamentary Secretary to the 
Board of Education, distributed the prizes to the students 
at the Goldsmiths' Company's Technical Institute, New 
Cross, S.E., on December a, and delivered an address on 
education, during which he urged the claims of a wide 
culture and of a broad curriculum. In the course of his 
remarks Sir William remarked it was no disparagement to 
language, to history, and to literature to say that they did 
not explain the wonders of the world around them It was 
no disparagement to science to say that It did not reveal to 
us the great facts and the great thoughts of the men of the 

E ast. He believed that practical business t men were 
eglnnlng to find that a liberal education was a good found¬ 
ation for subsequent scientific and technological study when 
thiU had to be applied to business They were beginning 
to discover that a man who had had what he would call a 
liberal education In language, history and literature 
had thereby laid a good foundation for scientific study or 
technological study, and that he was more useful for 
actical purposes than the man who had devoted his whole 
e to the limited area of one subject of scientific or techno¬ 
logical pursuit. 

A conference of Welsh county councils’ representatives 
ori the question of establishing a school of forestry for Wales 
and Monmouthshire was held recently at Haverfordwest 
Mr E. Robitison, qf Boncath, who inaugurated the move» 
ment, explained that their object was to plant waste and 
at present unproductive woodlands In Wales. A school 
could be established with iqo to a00 acres of land to start 
with, and the option of acquiring a further 500 or 800 acres, 
and the total capital outlay ought not to exceed 5000/^ to 
8000/.. which could be contributed by the councils accord¬ 
ing to tltefr rateable values. He beUeved the Government 
would contribute about half thfc .amount required, and he 
assumed thpt an annual groat of 100/. from each of the 
councils would be sufficient to cover all out-of-podeet ex- 
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penses, and gi\e a good return on capital Ihere were 
about a million acres of waste land in the Principality which 
could grow timber The planting would cost not more than 
6/. an acre. Spread over thirty years, that would require 
a yearly grant of 100,000/. from the Government, the money 
to be repaid In that period by half-yearly instalments, and 
by the end of that time they should have plantations worth 
from 30,000,000/ to 40,000,000/. In the whole country there 
were 21 million acres of waste land and quite 8 millions 
suitable for planting, which In fifty years would be worth 
fully 650,000,000! sterling A resolution wag adopted that 
it was desirable to establish a school of forestry for the 
whole of South Wales and Monmouthshire 

Mention has already been made (p. 70) of the conferomn 
of teachers to be held on January 7-9 under the ^auspices 
of ihe 'technical Education Board of the London County 
Council The meetings will be held, as In previous years, ut 
the South-western Polytechnic, Manresa Road, Chelsea, 
S W The arrangements for the first day have been made 
in conjunction with the Geographical Association, and those 
for Ihe second day In conjunction with the Modern Language 
Association. Tne subjects to be discussed in connection 
with the teaching of geography were announced in our 
previous note on the meetings. At the sixth meeting, on 
Saturday, January 9, at 7 o’clock. Prof J Perry, F R 5 , 
will take the chair Addresses will be delivered by Mr, 
W Hibbert on 11 New Apparatus for the Teaching of Elec¬ 
tricity and Magnetism,*' and by Mr. R W, Bayliss on 
11 Practical Work in the Teaching of Geometry. 11 A large 
exhibit of maps, globes, slides and apparatus illustrative 
of practical methods of teaching geography has been 
collected by the Geographical Association Short explan¬ 
atory lectures will be given on Ihe collection on Tuesday 
afternoon, January 5, and every subsequent afternoon 
during the week There will also be an important art ex¬ 
hibition, including an interesting loan collection of fifteenth 
and sixteenth century herbals and finely illustrated botanical 
works, together with a number of plant drawings by John 
Ruskin and his pupils No charge will be made for 
admission to the conference or exhibitions Application for 
tickets of admission should be made to Dr Kimmins, 116 
St Martin’s Lone, W C. or Mr. C. A. Duckmaster, 16 
Heathfieid Road, Mill Hill Park, W. 

In an address at the Municipal Technical Institute, West 
Iiam, on Thursday last, Sir William White remarked that 
both elementary and higher technical education are necessary 
for national progress. There is the technical education 
which belongs to those who are trained from the first with 
the idea of becoming directors, managers, heads of busi¬ 
nesses 'lhls may be called the higher technical training 
for those who are intended to be captains ol industry Both 
kinds of training ore necessary The time has passed when 
the idea prevailed that technical Instruction for the artisan 
should be limited to the workshop or the factory Skill in 
handicraft and knowledge of practice and precedent no 
longer suffice Every man engaged in industrial work 
should have the opportunity, if he so desires, of acquiring 
a knowledge of principles, as well as of processes. For the 
workers themselves such knowledge is advantageous Work 
done Intelligently must N better done. From well-instructed 
workers better results are obtained than from others not so 
well informed. It ds reasonable, also, to anticipate that 
from trained men should tome more valuable suggestion* 
for improvements in methods and processes that mav reduce 
the cost of production sad advance manufacture In the 
stress of industrial competition, ever increasing In severity, 
It Is absolutely necessary to the maintenance of our national 
position In tne markets of the world that no advantage 
which technical training cart give should be unrealised. 
Elementary technical instfuetion adapted to the working 
classes is by common consetft a necessity of any sdieqie of 
State-aided technical Instruction, and it seemed to Sir 
William White that to devote attention solely to higher 
technical Instruction and to lavish our resources upon ft 
exclusively, or ev?n chiefly, would be a fatal mistake In the 
national Interest. For sixty years the Admiralty has hod 
a system of technical training for dockyard apprentices at 
the Royal dockyards, jind there Is no system of elementary 
technical education In existence that, In his judgment, has. 
been so thoroughly proved. It Is no exaggeration to say 
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that this Admiralty system of training; has produced the 
majority of th» man who are now occupying the leading 

P illions la the ahlpbutiding Industry of this country» that 
baa given to the private shipbuilder* Its leaden, who 
have risen from the working clanei; and that It has pro¬ 
duced many men holding responsible positions In other parts 
of the world- 


* SOCIETIES AND ACADEMIES. 

London. 

Chemical Bodily, November 18.— Dr. W, A Ttldcn, 
F.R.S., president, In the chair.—-The union of carboe 
monoilde and oaygen, and the drying of gases by cooling, 
by Mr. A. F. Qlrvan. A series of experiments with various 
cooling agents was made, to determine whether aqueous 
vapour could be so far removed from mixtures of these two 
gates by cooling thet they could no longer be exploded 
electrically. It was found that after having been cooled 
to a temperature of —35° the mixture exploded feebly, 
and that If It had been cooled to bdlow —50° explosion 
did not occur; whence It appears that there must 
be at least one molecule of water In 24,000 molecules 
of the mixture In order that such mixtures may 
nplode.—Simplification of Zelsel's method of methoxyl and 
ethoxyl determinations, by Dr. W. H Porkln, sen., F.R S. 
The vertical condenser and washing bulbs are dis- 

r sed with, It having been found that the hydrlodlc acid | 
completely retained by using a long-necked distilling 
flask with its side arm arranged to slope slightly upwards 
—The rusting of Iron, part H., by Dr G. T. Moody. The 
■alts which Inhibit the formation of 11 rust " on iron are 
divisible Into two classes, vis. those which are strongly 
alkaline, and therefore absorb carbon dioxide, e.g. sodium 
phosphate and borate, and those which are decomposed by 
carbon dioxide, e.g sodium nitrite, acetate, and formate 
The author is of opinion that the non-formation of “ rust 11 
In presence of these salts Is due, therefore, to their removal 
of carbon dioxide from the air, and not, as was suggested 
by Dunstan, to their property of destroying hydrogen 
peroxide.—Constitution of ethyl cyanoacetate. Condensa¬ 
tion of ethyl cyanoacetate with Its sodium derivative, by 
Messrs F. G. P. Rsmfry and J F Thorp* —The action 
of water and dilute caustic soda soluLions on crystalline and 
amorphous arsenic, by Mr. W. T Ooofco. Amorphous 
arsenic la dissolved to a minute extent only, by prolonged 
ebullition of thw element In water or aqueous solutions of 
sodium hydroxide even In presence of air. The crystalline 
form of the element, on the other hand, is also only slightly 
soluble In water and caustic soda solutions in presence of 
Inert gases, but in presence of air the solubility Is greatly 
Increased.—Note on a double chloride of molybdenum and 
potassium, by Prof. G G. Hondoraon. A description of the 
method of formation and of the properties of this salt, the 
composition of which Is represented by the formula 
SKC^MoClnaHjO, was given.—The action of benzamidine 
on olefinlc-0-dlketones, by Dr S. Ruhsmasn.—Dissocia¬ 
tion constants of trlmethylenecarboxyllc adds, by Messrs. 
W. A. Bono and C. H. G. •pmnfcllng. A comparison of 
the values of these dissociation constants with those of the 
corresponding saturated open-chain adds shows that the 
formation of a closed ring Increases the values of these 
constants.—Tfie elimination of hydrogen bromide from 
tromo-gcrn-dlmethyJ succinic add and from bromotrlmethyl- 
aucdnlc anhydride* by Messrs. W. A. Bsm and H. 


minerals, which could not be Identified with any of the Other 
sulpharsenltes of lead previously described by the author 
are block with metallic lustre. Qhe of these Is oblique wifn 
i.', (ioo), <ioiJ-4d* /, S* il 1 " 

a perfect cleavage (100), and, like Itvelbglte, exhibit! ttO 
oblique striotlona on the planes in the smmIuw, qoiJ. Ilia 
other mineral Is also oblique with 41?, (100), (lot)* 

46° ifl', and (oio), (iii)-59° l R hag • perfect deevege 
(100), and, like rathlte* exhibits numerous oblique 
striatums on the planes in the zone (ipo 001]. On fine 
brilliant crystals of sartorite recently obtained by the author 
he has been able to confirm the oblique symmetry which 
he had previously announced, and to determine accurately 
the element!, 31', (100) (101)^54° 45', (010) (iii)b 

69° <ap. Amongst other specimens from the dolomite of 
the Lengenbach In the Blnnenthal, the author exhibited 
and described peculiar rounded crystals of galena resembling 
seligmannite, nyelophane crystals twinned according to the 
Carlsbad law and showing three new forms, a green mica 
which was determined to be anorthic, alblte and biotlte, 
minerals which have not yet been hitherto recorded from the 
locality, and barytes In green crystals. Of specimens from 
the O fen horn, the author exhibited some remarkably fine 
I crystals of anatase, and crystals of laumontlte, a mineral 
new to the locality.—Mr. L. ] Ipenoer described crystals 
of adamite from Chili which were remarkable for their 
strong pleochrolsm.—Mr. G. F. Herbert Wmlth discussed 
the prismatic method of determining indices of refraction. 
From observations of the angles of Incidence and deviation 
the refractive index and direction of the wave-front in the 
crystalline medium could be found. By using pairs of faces 
in the same zone and different angles of Incidence a series 
of refractive indices Is obtained which, when plotted with 
the direction angle as ordinate, gives In general a double 
curve. Three of the critical values are the principal In¬ 
dices, the fourth corresponding to the direction parallel to 
the zone-axis. The angles of polarisation with respect to 
the zone-axis provide a means of discriminating between 
the doubtful values A description was given of an inverted 
goniometer whereby observations could be made In media 
other than air. 


Mineralogies! Society, November 17.—Dr. Hugo Muller, 
F-R.S., president. In the chair.—Mr. R. H. lolly gave a 
detailed description of various minerals from the Blnnenthal, 
five of which had not been identified with existing species. 
These five mljnrale all contain lead, arsenic and sulphur, 


but sufflcieni^haterlal for complete analyses has not yet been 
Obtained. Tirw of thorn are red transparent minerals having 
each one. perfect cleavage and a similar vermilion ptreak, 
hut differing crystallographlcally 1 one Is apparently ortho- 


angtoa of appnoKmataly 30° and 6o°. The other two 
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Llnnoan G oclety, November 19 —Prof. S. H. Vines, 
F.R.S , president, in the chair.—The Rev. John Qorwnl, 
S.J , exhibited a fasciated rose sent by the Rev. J. Dobson, 
of St. Ignatius's College, St. Julian, Malta, with this 
note a — 11 A freak of a white climbing rose. In which eight 
or nine blossoms with their stalks have grown together." 
—The Rev. K. Ashlngton Button brought for exhibition 
an albino mole, from a farm near Bagshot; it was wholly 
of a light fawn colour, and no similar specimen had been 
seen for at least twenty years, though many moles had 
been trapped on the same farm.—Dr. M. T Wasttrt, 
F.R.S., gave an abstract of his paper, a general view of 
the genus Plnus. The author stated that the object of 
the paper was to discuss the nature and value of the 
characters made use of In discriminating the various species 
of Plnus, end to supply additional points of distinction 
derived from the anatomical structure of the leaf and other 
sources. The author has framed an analytical table of the 
■pedes, which, although mainly artificial, may be of assist¬ 
ance hereafter In facilitating the determination of the 
species, and in arranging them In more natural groups. The 
| two main divisions adopted are the thln-scajed pipes or 
Tenulsquamm, and the inkle-scaled pines or Crass!squama, 

1 according to the relative thickness of the cone-scalfea. 
Further subdivisions are founded on various points of dis¬ 
tinction.—Contributions to the embryology of the 
Amentlfera, part II., Carfuitu Betukaa, by Dr. Margaret 
■•"•on ana Miss Elizabeth lamlfty. More tbap 500 
accurately orientated, stained and mounted series of sections 
were obtained through ovules containing the earlier stags* 
In the development St the numerous embryo-sacs, until she 
segmentation of the definitive nucleus and of the egg 
occurred. Former observations (see part I. In Trails, LlnP. 
Soc., sen *. hot. III. (1804),, pp. 409-424) were confirmed 
and the following mg' 1 ftdts obtained- The polar oucM 
meet at the neck of tbe oecum, descend together attfi ulti¬ 
mately fuss near Hr base. The pollen-tUM enters the Met 
to their vlefnlty, and prevtfier earn means of exit Mr onq 
male gamete, which seeme to brastdtfsd Into ebr emettto 
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and makfie its way to the definite nucleus. Meanwhile 
die other male gamete Is carried up by the tube and emitted 
into the eubalance of the egg. with which It fusee after a 
Chon delay. A wall is now formed round the egg, and 
WWQ a considerable amount of endosperm Is present, 
NgOWhlhn of the Cj^g commences. 

’ Hoyai MlGroacopfeti Society, November 18.— Dr. Hy, 
WdodWerd, F.R.S., president, In the chair.—Dr. Ed. 
H erd e r exhibited end described a metal clinical caee for 
blood film work, &c.—Mr. Tberwraibf' exhibited on the screen 
two photographs of the leg of a water-nilte which he had 
taken through the separate tubes of a binocular micro- 
tape to demonstrate that the Images were dissimilar and 
capabfe of producing a true stereoscopic effect; If they were 
altlw, the apparent solidity of the object as seen through 
the binocular microscope would be only a mental effect 
Ht'ileo exhibited in a stereoscope enlarged prints of the 
pdlr of photographs, which clearly showed that a true stereo¬ 
scopic effect was produced —Prof J. D Ivsratt, FRS, 
read a notp “on Lord Rayleigh's paper of 1896, one part 
of which he had found specially difficult, namely, that in 
which the transition Is made from direct to oblique illumin¬ 
ation of a grating under the microscope. He hod recently 
found a more direct mode of deducing the results there 
established, and that was set forth In the present communi¬ 
cation Lord Rayleigh, to whom ho had submitted the 
note, said that on a cursory examination the new method 
of deduction seemed to be correct Prof Everett then pro- 
Agfeded to ,explain his proof by diagrams and formula on 
the blackboard —Mr W. we»eh« gave a rtiumi of his 
paper on the mouth parts of the Nemocera and their rela¬ 
tion to the families in Dlptera, Illustrated by a number of 
drawings shown on the screen by the epidiascope, and 
mounted specimens exhibited under microscopes. 


Cambridge. 

Philosophical Society, November aj.—Dr Hobson, vice- 
president, in the chair —The horse in Iceland and the 
rentes, by Mr F. H. A. Marshall and Mr. Nelson 
Annandale.— Note on the proportion of the sexes in 
Carcifius maenas, by Mr. R. C. Punnett. —On the trans¬ 
mission of earthquake waves through the earth, by the Rev 
O. Plaher. —-The action of ultra-violet light on moist air, 
by Mr. J H. Vincent. —Experiment to show that negative 
electricity Is given off by a metal exposed to Rdntgen 
rays, by Prof. Thomson, F R.S. Dorn, an well as Curie 
and Sagnac, have In different ways shown that a metal 
exposed to Rdntgen rays gives out kathode rays; this can 
be shown very simply by mounting a small gold-leaf electro¬ 
scope on a quartz support in a vessel in which a very good 
vacuum can be produced; when the vessel is exhausted and 
the gold leaves exposed to Rtintgen rays they diverge, and 
on testing they are found to have a charge of positive 
electricity If before exposure to the rays the leaves are 
charged negatively, then when the rays are applied the 
leaves at first collapse and then diverge, while if the initial 
charge is positive the divergence of the leaves increases 
from the time of putting on the rays. In this way is 
obtained a very direct proof that the gold leaves when 
exposed to the rays acquire positive and lose negative 
electricity 

Manchhtbb. 


ivember 3 — 

Prof. W. Boyd Dawkins, president, in the chair.—A collec¬ 
tion Of wind-worn pebbles of quartz and quartzite from an 
old raised beach near Waverley, North Island, New Zealand, 
together with photographs, was exhibited by the president 
They have been cut by the sami driven by the wlnddnto the 
characteristic DrcifcopW, raLjnlght easily be mistaken 
fpr the work of the hand qf man. The direction of the 
prevalent winds Is shown by (he, amount of work done on 
each side or facet, the texture of the wind-worn being quite 
different from that of the wave»worn surfaces. The collec¬ 
tion arid photographs were made by Lady Constance Knox 
lii igoD, and they will be given to the Manchester Museum, 
Owed* College.—Mr. H. E. I Sbm| ts gave aa account of 
his axpdHqpent*^on the spedfiq heat% of metals at low, 
twrtperahir^ 'The author gave ^ summary of his 
kfhfiqni,w to? specific ntat^.or vaflous inputs:—{ft) 
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between the temperature of liquid air and the ordinary 
temperature, fa) between the ordinary temperature and the 
temperature of steam. For the former temperature range 
two methods were used. Of these the first was the method 
of mixtures. The second method is similar In principle to 
Joly’s well-known method of steam condensation, but here 
the weight determined Is that of a deposit of Ice. The Anal 
results show a variation of specific heat considerable In all 
cases, but more marked for metals of low than for metals 
of high atomic weight. This Is shown by the follow mg 
ratios of specific beat for lower range to specific heat for 
higher range for various metals:—aluminium 0-79, nickel 
0-77, cobalt o78, copper 0 85, zinc o 90, silver 0*93, tin o 90, 
thallium 09a, lead 096. 


Paris 

Academy of Sciencca, November 3a—M. Albert Gaedry 
in the chair.—On the scapular and pelvic fins of fishes, by* 
M. Armand Sabatier. —Observations made at the island 
of Reunion on the eclipse of the moon of October 6, by 
MM Edmond Bordage and A. Oaroault. The observ¬ 
ations were much hindered by clouds, only two good phofte * 
graphs being obUined, one being at the moment of greatest 
shadow.—The last sun-spot minimum, and remarks on the 
subject of the law of zones, by M J Gulltaumo. It is 
suggested that the distribution of sun-spots in latitude has Aft 
followed the law of zones, due to Sporer.—‘The problem Of 
Cauchy relating to a particular class of surfaces, by M 
W. do Tannonborg.— On the effective representation of 
certain discontinuous functions, as limits of continuous 
functions, by M. Emile Borol. —On a class of functional 
equations, by M S. Lsttls.— Articulations with a flexible 
plate, by M A Motnoisr.— On the temperature of flame, 
by M Ch F4ry. After a critical examination of the errors 
involved in the use of thermocouples, an alternative method 
is proposed in which no solid body Is introduced into the 
flame The measurement Is made by the production 
of the reversal of a metallic line, by means of rays emitted 
by a solid body carried to any convenient temperature 
The method is accurate to about io° C, and has 
been applied to the determination of the temperatures of a 
Bunsen flame, an acetylene flame, alcohol, hydrogen, and 
oxyhydrogen blowpipe flames.—On some phenomena pre¬ 
sented by mercury arcs, by M do Valbrouae. Some of 
the peculiarities observed in starting the arc appear to 
indicate the existence of a superficial membrane on the 
mercury which opposes the passoge of the current, 
especially in the cold.—On the suppression of magnetic 
hysteresis by the action of an oscillating magnetic field, by 
M Ch Maurmln. Some recent experiments by M Marconi 
and M. Tlssot on a new receiver for wirelcse telegraphy 
have directed attention to the action of a rapidly varying 
magnetic field upon magnetisation produced under ordinary 
conditions. This action is attributed by M Marconi to the 
suppression of the time lag, by M. Tlssot to a modification 
or ordinary hysteresis with respect to the field The quanti¬ 
tative experiments of the author agree with the latter of 
these hypotheses.—On the law of regular distribution of 
total magnetic force of the earth in France on January i, 
1B96, by M E. Mathias*— ^The magnetic^ anomaly of the 
Paris basin, ty. 1 M. Th. (loureaini.-^On the fusibility of 
mixtures of the sulphides ol bismuth and sliver, and of the 
sulphides of bismuth^and antimony, by M H. pdtabow. 
The fusibility curve of mixtures of bismuth and silver 
sulphides is a polygonal line presenting two minima and a 
maximum, the latter corresponding to a definite compound 
of the formula Ag B S. 4 Bi 5 .—Stimulating or paralysing in¬ 
fluences acting upon manganese considered as a ferment, 
by M A Trlllat A study of the precise conditions under 
which the maximum oxidising effect Is obtained from small 
quantities of manganese salta peting as metallic ferments. 
—The systematic alkylation of^ arsenic, by M. V. Auvsr. 
An extension of Meyer's reaction, sodium methylarseimte 
Is reduced by sulphurous add to mathylarame oxide, and 
this Is treated with methyl alcohol, soda, anti the alkyl 
Iodide.—The separation of iodine in the state of alkaline 
aaU from bromides and chlorides by its transformation' Into 
Iodic acid, and on the preparation of pure Iodine, by MM- 
H> Bfusblgng and P. Rival* The solution la atidlied Id 
aJkalide solution with potassium permanganate, the Iodine 


being thus converted into lodatp, and after the addition oft 
copper sqlphste the bromine 1 b distilled off m a current of 
air. Orf acljMiife mth sulphuric odd the chlorine can 
then be JU t llrnttclL £e*t analysed fOT^rivefl .—The rrtfcro- 
sOnplfe sfn&y of tle.glBhlJtorlc Cftahnte, b j 

M. G. O h B iaea a . Q y the eggs ofBomfry* Won, by M. 
Jules dal.—On the egg prodtrton fecundity, and sexuality 
In camfvorD^a f^irte, by M FrMfirlc Houesny.—-On the 
Infectioue exophthalmla of certain X 

Aurt^gd.—Contribution tp the of/llte 

Aacomyoetes, by ' M. Oullllermoi^^^M^' the fbdttfgkal 
synthesis of the eastern Alpi, by M, Pfcnf* TnW t n On 
a remamable case of spontaneoua cryftafllii^inn Of gypsutn, 
by M. Stanislas Msitnlsr.—Luminous M a func¬ 

tion uf the time for coloured light. technique and results, 
by MM Andrl Broca and D lulanr.—*On the prediction 
of the > laid of the sources of the Vanne, by Mi Edmond 
Maniac, - 


DIARY OF SOCIETIES. 

THU USD A V, Dicuun in 

RovaL SociST)f, xt 4,3 *.—On the Integrals of the BCusns of Ellipsoidal 
Surface Herntfonlc Functions* Prof 0 H Darwin, r R.S — Preliminary 
j^jgfe A^m"? IO | HbM of B AnikrMit ' A. Malloek, FRS, 

Mathematical Sociei v, at 5.30.— Proof or a Formula (a Elliptic Func¬ 
tions : Mr K. J. Delias,—On Many-valued Newtonian Potentials * Prof, 
A C Dixon — A Generalisation of Neumans Expansion of an Arbitrary 
Function In a Senas of Beual'i Functions Rsv F, H. Jackson —Modes 
of Convergence of Infinite Series of Function! of a Real Variable. Dr 
E. W Hobson —On Normal and Aniinormal Piling Prof J D. 
Evenii —On the Distribution of the Points of Uniform Convergence of 
a Swiss of Functions Mr. W H Young 
Institution of ELieTiiCAL Engineers, at B.—Prcientaiion to repra. 
sentatlves of ihe Borough of Colchester or a historical picture represent 
leg Dr. Gilbert In rbeaci of showing his electrical experiments to Queen 
ElWabtih and her Court —The Slow Regis I r el Ion of Rapid Phenomena by 
Slrobographfc Methods 1 the 11 Ondogrnphe" and 11 Puliunceenphe' 
(Wave Hecorder and Power Recorder) M. E. Hospitaller —The Magnetic 
Dispersion In Induction Motors, and lu Influence on the Design of these 
Machines Dr Hans Behn-Kechenbuig 
Society of Aits, at 4,3a.—India's Place in an Imperial Federation 
J M Maclean. 

FRIDAY, Dec emu hi 11 

Physical Socibtv, at A—A Method of Mechanically Reinforcing Sounds 
Rev T C. Porter —The Slmmanci-Abady 11 Flicker ” Photometer 
Messrs Sunmance and Abedy —Exhibition of e Conductometer R 
ApidegWd Mq^t l to Wastrel* venous Properties of Wave-motion 

Rov AC MTROSloMuCAL Society, at *,—The Rotation Period of the Planet 
fiuura 1 w F Diming. —The Shower of Leonids In 1903. G. W 
Hough .—Prtbmkh PmHre .'—Two Drawings of the Men Serenllatii hy 
John RUsSeTI, R A , affording some hitherto Unpublished Evidence es to 
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* % GEIKIE'S GEOLOGY 

left-book of Geology . By Sir Archibald Geikie, F R.S 
4th Edition, revised and ehlarged, a vols Pp xxi 
+ 703 ; lx + 705 1472 (London Macmillan and 

Cb?, Ltd , 1903 ) Price 30s. net. 

'll THEN£tr Charles Lyell found that, owing to the 
VV rapid progress of geology, his early treatise 

must^tyB extended beyond the limits of one handbook, 
he divideo Hist subject into two parts. In the 
41 Elements.# 1 Jpe described the ancient changes of the 
earth and? if* ^habitants, as illustrated by geological 
monuments, and in the 14 Principles 11 he treated of 
the modern changes of the earth and its inhabitants 
considered as illustrative of geology In the Elements 
we have a selection of facts upon which geologic 
history is founded; in the Principles we have a state- 
opribpf the laws which have governed those changes 
based hot only on the records of the past, but also and 
chiefly upon the observation of what is now going on 
in the present. Thus the Principles, which include 
that which we arrive at last, is, as its name implies, 
that which from an educational point of view we take 
first. 

Sir Archibald Geikie has found that, in keeping his 
admirable text-book up to date, he has accumulated 
more material than could be conveniently contained in 
one volume, and has therefore issued it in two; but 
these are two volumes of one work, in fact the break 
takes place in the middle of one of his subdivisions 
of the subject—not inconveniently, however, as the 
first volume ends with the description of the aqueous 
deposits, and the second begins with the igneous rocks, 
both of which are included under structural geology 
When, however, we look into the work, we see that its 
future is suggested not by its separation into two 
volumes, but by its subdivision into seven books 
The subject of the first book is the earth's place in the 
solar system, and the effect of the various cosmical 
forces acting upon it, in producing or modifying the 
geological condition of its crust. These have to be 
taken account of in discussing almost any geological 
question, whether glacial or volcanic phenomena, 
climatal conditions, the distribution of life, the age of 
the earth, or even such a question as the lateral erosion 
of river valleys, which, as some hold, depends largely 
upon the same influences as those which control the 
direction of the trade winds and ocean currents. The 
Garonne and the Volga, for instance, the one running 
north, the other running south, cling # to their right 
hank, owing, it is suggested, to the rotation of the 
earth as they run at an ever increasing or decreasing 
distance from the axis of rotation. Although we must 
allow that this influence is a vera causa , always acting, 
and tending to deflect such running waters east or west, 
Still. one cannot but feel that the variations in the level 
af the river beds, the winding of their Auras, and the 
earth movements, which are known to have taken place 
4n remit timee over the areas in question, must have 
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been far mqre important factors in regulating the 
course of the streams/ 

In the Second Book we learn about the materials of 
which the earth is composed, t^e chemical constituents 
of the crust, their mode of aggregation into what are 
known as minerals, and the methods of discrimination 
and classification of'the sedimentary and igneous rocks, 
of rocks in the building up of which living organisms 
have played a part, and of rocks which have been 
altered by mechanical, chemical, or thermal agents 
so much that it is often difficult to recognise what their 
original character was In this book we have glossaries 
of rock-forming minerals, of rocks of different coin posi¬ 
tion and origin, and of various accessory substances, 
many of which are of economic value 

The author does not propose to treat specially of 
economic questions, but no one can understand the dis¬ 
tribution and methods of obtaining coal, oil, metals, 
underground waters, and other products of the mrth. 
without such a knowledge of their origin and mode of 
occurrence as may be gained from this work. 

The Third Book deals with earthquakes and 
volcanoes, and has to do with the causes of upheaval 
and subsidence, the effects produced by internal heat, 
hydrothermal action, pressure and the accompanying 
chemical and mineralogical changes These are sub¬ 
jects to which our author has paid special attention— 
41 quorum pars magna fui," he might justly say of 
them—and for this reason as well as from their own 
intrinsic importance, we welcome his fuller treatment 
of them In the second part of the same book he dis¬ 
cusses denudation and its correlative deposition, and 
all the various forces of air, water, and ice, and of liv¬ 
ing things, by which they were brought about. 

The changes which have taken place in the interior 
of the earth we should, at first sight, have thought to 
bi 1 one of the last subjects to which experimental 
research could have been applied; yet we learn that 
towards the end of the eighteenth century De Saussure 
set himself to study the possible derivation of rocks, by 
fusing samples of them, and judging whether, as had 
been alleged, some had arisen from the melting of 
others; but Sir James Hall more fully realised how far 
(he processes of nature might be imitated by man, and 
about a hundred years ago described a aeries of in¬ 
genious experiments, by which he demonstrated the 
possibility of producing either a Vitreous or a stony 
condition in fused rocks, according to the rate at which 
they are allowed to cool. Daubrde followed up this 
kind of experimental geology, and showed not only 
that various minerals usually found associated with 
volcanic and met amorphic rocks could be developed 
in the laboratory in their proper crystalline form, but 
also that enclosures and structures, analogous to those 
found in ancient schistose, and altered rocks could be 
artificially produced. 

In Book IV. our author follows up his explanations 
of the modus operandi with an account erf tb& results 
produced. He now describes the arrangement of 1®*jr 
materials of the earth's crust, first of all considering 
(be sedimentary rocks, thq&r bedding and joints, their 
dip and strike, their cleavage and faults; also the pro- 

11 
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trusion of solid masses and other phenomena con¬ 
nected with stratigraphies! structure. 

Here we have only just arrived at the end of the 
first volume of the present issue. The second volume 
begins in the middle of Book IV., with a continuation 
of the description of the manner in which the earth's 
crust has been built up and modified. This second 
part, however, refers Lo the action of internal heat and 
pressure, that is to say, it deals with rocks of igneous 
origin, whether superficial or deep-seated, and this 
leads to the consideration of earth movements, without 
which we should be unable to examine such rocks at 
all. Incidentally he here describes the mode of forma¬ 
tion of veins and lodes. 

Book V. gives a series of very much condensed, but 
still very useful noteB on fossils and their place and 
use in geological investigations This might be greatly 
extended 

Then follows in Book vi. the whole of systematic 
stratigraphy 

Our author arranges the stratified rocks under 
fifteen heads, and treats of Lhetr general characters, 
their flora and fauna, and their local development at 
home and abroad; but this, again, our author could 
easily develop into at least five volumes, representing 
the five groups under which the whole of historical 
geology could be very conveniently arranged 

In the seventh and last book he deals with the geo¬ 
graphical features of the earth's surface, as affected 
by its geological character, and the arrangement of 
the materials of which it is composed 

There are buried in this text-book an immense 
number of facts vastly interesting to the general 
reader, and especially to the traveller who goes about 
with his eyes open, but without knowledge to follow 
the processes by which nature brings about the 
wonderful results observed. For instance, how seldom 
he realises when he sees the great blocks of travertine, 
so commonly used for building in Rome, that this lapts 
Ttburitnus, modified by Italian lips into travertino, is 
not a rock built up by the same kind of sediment as 
that of which most of the building stones he has seen 
elsewhere are composed, but that it is carbonate of 
lime which has been thrown down from chemical solu¬ 
tion, and that plants have helped to collect it, while 
another similar rock, as commonly used elsewhere, has 
been collected by small animals, particle by pariicle, 
out of the sea water in which it was dissolved. Or if he 
is looking at those marvellous relics of volcanic activity, 
the geysers, which heap up silica instead of carbonate 
of lime, he will find that there also a small confervoid 
alga helps to collect the pasty material which after¬ 
wards hardens into flint. These are examples of scien¬ 
tific facts tornich would not force themselves upon the 
observation of the ordinary tourist, but which it would 
greatly add to his enjoyment of travel to know. Or, to 
take another more abstruse example, . the study of the 
earth's satellite has suggested that the scars and pita 
upon it are due to the impact of aggregations of 
matter, and a similar bold hypothesis has been offered 
in explanation of certain depressions upon the earth. 
A batln-Hka hollow among the sandy mounds of 
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Arizona was caused, it was suggeqtpd, bf the Impact 
of a meteoric body now possibly buried out of sight 
below, while the basin of the Atlanta according tot 
others, marks the area from which 1 the material of th* 
moon broke away from its moorings and commenced 1 
its long spiral spin round the earth. Such flights of 
imagination have often given us working hypotheses* 
which after pruning and shaping have found a place 
among the explanations of the order of the world. 
While we welcome all such tentative interpretations 
of phenomena, we must carefully weigh the evidence 
adduced, and not too hastily say proven or not proven* 
The work is encyclopaedic in character and arrange¬ 
ment, and, but that, alas I the question of cost has to 
be taken into consideration, we should gladly welcome 
its appearance in a dozen or more goodly volumes, the 
contents of which would be suggested by its present 
division into Books, some of which, as we have sug¬ 
gested, might be expanded into more than one volume. 
Then we might ask for larger type, instead of as now, 
800 words to a page, and also for many more of the 
author's own clever sketches, and more illustrations 
such as those he has so judiciously selected from other 
sources 


NEW TEXT-BOOKS OF GEOMETRY. 

Practical Plane and Solid Geometry . By I H. Morns 
and J Husband. Fp viii+254. (London. Long¬ 
mans, Green and Co , 1903 ) 

First Stage Practical Plane and Soltd Geometry. By 
G. F. Burn. Fp viii + 240. (London. W B. 
Clive, University Tutorial Press, Ltd., 1903.) 
Price 2J. 

Examples in Practical Geometry and Mensuration . 
By J. W. Marshall, M A., and C O Tuckey, M A. 
Pp- xii + 70 (London a George Bell and Sons, 
1903 ) 

Elementary Geometry . Section 11. By Frank R. 
Barrcll, M A , B Sc Pp viii+169 to 284. 
(London . Longmans, Green and Co,, 1903 ) Price 
is. 6 d. 

Theoretical Geometry for Beginners. Part ii. By 
C. H. Allcock. Pp. viii +■ 123. (London. Mac¬ 
millan and Co., Ltd., 1903.) Price is. 6d. 

Notes on Analytical Geometry. By A. Clement Jones. 
Pp- iv+172. (Oxford: Clarendon Press, 1903.) 
Price 6s. net. 

Elementary Graphs . By W. M. Baker, M A., and 

A. A. Bourne, M.A. Pp. iv+34. (London: George 
Bell and Sons, 1903.) Price 64 . net. 

EXT-BOOKS in this country whidi deal with the 
praclicaj applications of geometry naturally 
follow the South Kensington division of the Board of 
Education, a department of the public service which 
has always taken a leading part in the spread of this 
branch of knowledge. The department has two distinct 
syllabuses, one for the guidance of art classes, the other 
for science. Both syllabuses have quite recently been 
revised and considerably extended, and are well abreast 
of the times. Although, the two schemes have parte 
in common, there is an inoeaslng tendency for them 
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to develop along divergent lines. Thus for art 
students one section of geometry to which great atten¬ 
tion la paid is that relating to decorative geometrical 
designs, the study of which requires the drawing of 
many Inscribed and circumscribed figures, patterns. 
&c. For science students this branch is of compara¬ 
tively little interest. On the other hand, the geometry 
of vectors, a subject of first importance in science, has 
little attraction for the artist. Again, a student of 
science finds great use for his graphical constructions 
in the making of numerical computations, and the sub¬ 
ject for him Is becoming more quantitative in 
character. It is thus inadvisable to compile a text¬ 
book which shall endeavour to meet the wants of both 
classes of students; the first two books under review 
are written fof science classes, and are adapted to the 
first stage of*the revised South Kensington syllabus 
in Science Subject I. 

The text-book by Messrs. Morris and Husband con¬ 
tains a large number of problems (more than 300) In 
plane and solid geometry, the solution of each being 
described in detail. The diagrams are clear and well 
printed, and are conveniently arranged to face the text. 
Each chapter closes with a useful collection of 
exercises. The syllabus is very completely covered as 
regards the matter, but the method of treatment cannot 
be 9aid to correspond with its spirit. The 6tudent is 
told everything in minute detail. He is not sufficiently 
encouraged to think and invent for himself, and it is 
difficult to see how his interest can be maintained and 
his mental faculties properly developed. The method 
employed in problem 123 is obviously incorrect, and 
will no doubt be altered at the first opportunity. 

In the volume by Mr Burn, it is evident that the 
author’s main interest centres In solid geometry, and 
he teaches this branch of the subject well, the student 
being Instructed how to make simple models for him¬ 
self, these being effectively used along with drawing 
in order to obtain a good grasp of this somewhat 
difficult subject. Too little attention seems to be given 
to plane geometry, and the student is not well 
grounded therein. The treatment of vectors is also 
meagre, and displays an inadequate conception of the 
scope and importance of this portion of the subject. 
Unfortunately some of the diagrams are needlessly 
small, and are trying to the eyesight. 

The remaining five volumes are concerned principally 
with theoretical geometry. The book by Messrs 
Marshall and Tuckey is a collection of nearly 550 ex¬ 
amples arranged in groups. 11 The examples on 
practical geometry are intended primarily to lead up 
to geometrical reasoning, and only secondarily to give 
manual dexterity. 11 Many of the examples are associ¬ 
ated with a rider (distinguished by italic type), the 
truth of which will become evident as the figure Is 
drawn, and which the reader is asked to establish by 
deductive reasoning. We notice with satisfaction that 
Euclid’s method for the common tangents to two circles 
is discarded as unpractical. The examples in mensura¬ 
tion might wit)i advantage have been a little more 
experimental. f 6 t Instance, It woqjd have been a 
satisfaction to a student to verify ^he numerical value 
of «; and an example might hawfceen inserted asking 
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for the area of a circle, to be obtained by the method 
of counting squares. The table of four figure 
logarithms which the authors give will prove very 
useful. We think that a simple table of functions 
of angles should also have been inserted and made 
use of in connection with some of the examples, 
especially those In mensuration. Teachers will find 
this large collection of examples very convenient, but 
Its value would be enhanced by a further development 
on modern lines. 

The second instalment of Mr. Barren’s 11 Elemen¬ 
tary Geometry 11 comprises portions of Euclid ii., ill., 
iv. and vi., with some additional matter. In few of 
the recent text-books on the subject are the advantages 
of the reform in geometrical teaching more con¬ 
spicuous than in this volume. While adhering to a 
strictly logical sequence, the author uses his new 
freedom to very good purpose, illustrating the pro¬ 
positions by experimental work, by well selected con¬ 
crete examples, and by the employment of arithmetic, 
algebra and trigonometry. The introduction of the 
sine, cosine and tangent in the admirable chapter on 
ratio and proportion, and the subsequent judicious use 
of these functions, is a very good feature. The book 
deserves to be extensively used, and the appearance of 
section iii. of the work, which is in preparation, wilt 
b£ awaited with interest. 

The first part of Mr. Allcock's geometry (correspond¬ 
ing with Euclid 1) was published in the early part of 
the year. The work is now continued, and the pre¬ 
sent part contains the equivalent of Euclid iii., 1-34, 
and iv , 1-9, with some additional propositions, such* 
as the properties of the nine-point circle, and some 
practical applications and exercises. The title of the 
book correctly describes its contents and scope, com¬ 
paratively little attention being given to quantitative 
and experimental graphical work. For those who do- 
not wish to be tied to Euclid’s sequence, and yet who- 
desire to retain a strictly deductive system, the book 
will be found eminently suited. It is well written 
and beautifully printed; it contains a large number of 
easy deductive exercises distributed throughout its 
pages; and at the end of the volume there is a collec¬ 
tion of practical exercises requiring numerical answers, 
which ore given. 

Mr. Clement Jones's text-book is intended for 
students who, having already taken an ordinary course 
in elementary analytical conics, wish to continue their 
studies and to obtain a good working knowledge of 
the methods of analytic research. In establishing the 
numerous properties of conics, the elementary theory 
of equations is applied in a systematic and thorough 
manner, in connection with which extended use is 
made of the single variable in the equations to the 
lines and curves. In a final chapter an account is 
given of cubic curves, the same powerful and illumin¬ 
ating method being employed. At the end of the 
volume the student will find a very useful collection 
of more than 200 examples, mostly taken from uni¬ 
versity examination papers, and the answers to these, 
with hints for solution, are appended. 

The use of squared paper by schoolboys is becoming 
universal,.and Messrs. Baker and Bourne have dona 
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well to Issue separately the chapter on graphs from 
their recent text-book of elementary geometry. The 
subject is well introduced, and the young readers are 
led on by easy stages and well selected examples In 
connection with the plotting of sines, cosines and tan¬ 
gents, a short table of these functions, from which the 
pupils could take out their own values, would have 
been very Instructive if it could have been provided. 
It seems a pity that no mention is anywhere made of 
the slope of a curve, comparatively few persons have 
yet recognised that the practice of graphing affords 
a valuable opportunity of helping to put into more 
tangible shape the idea of a rate which is certainly 
possessed in a greater or less degree even by the very 
young. 


A CAMBRIDGE TEXT-BOOK OF PHYSICS . 
Electrtcity and Magnetism . By R. T. Glazebrook, 
M.A , F.R S. Pp. vui + 440; diagrams. (Cam¬ 
bridge : University Press, 1903 ) Price *js. 6 d 
HE present work represents a first-year course of 
Dr. Glazebrook's lectures in electricity and 
magnetism when at Cambridge It forms one member 
of a series of which 11 Mechanics," 11 Heat," and 
11 Light" have already appeared The issue of these 
manuals was undertaken in response to a request that 
his lectures might be printed for the use, primarily, of 
the students attending the practical classes at Cam¬ 
bridge. Thus Dr. Glazebrook rather apologetically 
explains the publication of another book dealing with 
elementary electricity. 

It is true that the number of elementary text-books 
is legion, and a man may well hesitate before adding 
to their number. Yet we think that there is still 
room, and that if a book of superlative value appears 
it will not fail to find a welcome. 

In attempting to estimate whether the present 
volume is a noteworthy addition to elementary liter¬ 
ature, let us in the first place say that It has un¬ 
doubtedly many excellences The method followed 
throughout is that with which we are already familiar 
In the other members of the series. 

This method consists in mingling the theoretic and 
experimental sides of the subject, so that in no place 
is a student very far from the experimental point of 
view. Many of the experiments are intended 
apparently to be done only by the lecturer, but fifty- 
seven are specially described as instructions to a 
student. This double method involves considerable 
repetition, as the same statement which is made in the 
general text often appears again In the description 
of the experiment. No doubt, however, Dr. Glaze- 
brook has found by experience that a junior student 
can hardly be told a thing too often, and repetition 
certainly does not err on the side of indefiniteness. 
Again, there Is a considerable amount of repetition in 
the text itself. A general induction Is made from some 
experiment, and this leads to a definition. The de¬ 
finition in many cases consists only of t repetition of 
the previous statements in a rather more formal shape. 
This, again, may be an advantage from the student’s 
point of^riew, but it must be admitted that it tends to 
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make the book rather slow. We cannot imagine any¬ 
one (except a reviewer) taking it up and reading until 
the small hours before putting it down. However, it 
is essentially a class book, and the student may acquire 
an enthusiasm for science from his teacher, who will 
amplify the somewhat categorically imparted inform¬ 
ation, hence the lack of more life is not so important. 

The statements made are usually clear and logical. 
In some cases we are not 6ure of the logic. Thus, take 
the following sentence:— 

" We have already seen that the electrification of a 
conductor may be the manner in which we recognise 
a state of stress set up in the dielectric round the 
conductor " (p. 40). 

Should not the logic of this sentence be inverted? 
Is it not the stress in the medium which is directly 
investigated, and from which the state of electrification 
is inferred? 

Again, in stating the law of electric force, it is 
asserted to follow 

11 as a result of the experiments, that when Lwo 
similarly charged bodies are at a distance apart which 
is great compared with their dimensions, there is a 
repulsion between them which is proportional to the 
product of their charges," &c. (p 44). 

Is it not more logical to say that we measure the 
electric charges of bodies as being proportional to the 
mechanical forces which arise in consequence of 
them? 

Again, the 11 joule " is defined in terms of electrical 
quantities This reversal of the true logical order 
will mislead the student, who will fail to see that it 
is a purely mechanical quantity. 

These may seem merely finicking criticisms, but 
those of us who come largely into contact with students 
know how difficult it is to eradicate illogical notions 
acquired during their early training 

In some cases the information given is not sufficient. 
Thus, while considerable use is made of lines of force, 
we are not told how they are drawn so as to represent 
the intensify of the field 

Again, the lines in the diagrams on pp. 36, 37, are 
drawn on a completely different system from those on 
PP 3®» 39« and there is no hint given of this. Of 
course, to the ordinary student this does not matter— 
he is accustomed to consider physics an esoteric 
science; but how confusing to the real student who 
tries to make out what the diagrams mean. 

Again, tubes of force suddenly appear (without in¬ 
troduction) on p. 186 Instead of lines. 

On p. 377 it is stated that 

" the total E.M.F. round the secondary is proportional 
to die total change in the number of lines of induction 
linked with it." 

The whole chapter on electromagnetic induction, 
Indeed, deals only with the total E.M.F. It is no¬ 
where defined—the student will think it identical with 
electromotive force. 

The figures are very good and instructive. Fig. 77, 
which shows the screening action of an iron ring, 
would be improved if the refraction Of the lines at the 
surface of the iroq were correctly re pres ented. Again, 
the lines do not dmrd between thtjike and cover 
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of an electrophone (Fig. 39) until the cover has been 
earthed. 

In the further editions which will certainly be called 
for we should like to see a proof of the equation 
R '"4n > <r l although Dr. Glazebrook (p. 63) considers the 
proof to be beyond the limits of the book It is so 
easily done for a sphere, and the case of a plane is 
obtained at once by expanding the sphere of infinity 
It will also be an advantage if graphical represent¬ 
ations of the forces of charges and currents are given 

The concluding chapters deal with technical appli¬ 
cations (there is no mention of electric lighting), with 
electric waves, and with the electronic theory of dis¬ 
charge. 

The volume is very well printed, and is remarkably 
free from printer’s errors. But in one particular we 
must speak with great emphasis—the punctuation re¬ 
quires most thorough revision Many sentences are 
unintelligible on first reading, although the wording 
is quite correct. We give the shortest illustration of 
this fault. The time 11 will also depend on the re¬ 
storing couple being less when this is big, than when 
it is small " 


PROF. JOHANNSEN ON HEREDITY . 

Usher Erbhchkeit m Populationen und in teinen 
Limen. Em Bettrag tut Beleuchtung schwebmder 
Selektionsfragen. By W. Johannsen. Pp. 68. 
(Jena : G. Fischer, 1903 ) 

ROF. JOHANNSEN has set himself a hard task, 
namely, the reconciliation of the views of Prof, 
dc Vries on mutations with those of the biometric 
school, particularly with the Galtonian theory of re¬ 
gression. We say a hard task, because to perform the 
task of reconciliation requires, on the one hand, an 
intimate knowledge of the mathematical theory of 
statistics, and on the other a power of clearly defining 
the exact biological points which are at issue It is 
not an easy matter to distinguish between a so-called 
mutation and an extremely Improbable variation; in¬ 
deed, the utmost caution is needed when we remember 
that in every case of continuous variation it has been 
shown theoretically that Lhc extreme variations in popu¬ 
lations of even many thousands must be separated by 
wide intervals, the wider the more extreme the vari¬ 
ations. 1 Clearly it is practically impossible to dis¬ 
tinguish straight off between a 11 mutation " and an 
extreme variation in the biometric sense. Both parties 
would probably agree that only observation of the 
results of propagating from the individual thus classi¬ 
fied could serve as a criterion between the two views. 

According to the biometridans, the type of the vari¬ 
ation would regress in the offspring, either to the 
population mean If a 11 pure line >v did not exist, or 
to the " type of the pure line 11 If such did exist; in 
the latter case a change in type from that of the 11 pure 
Jlne 11 could then be produced by selective breeding 
within the line for a generation or two. According to 
da Vr|es, no further change could take place until a 
new " mutation " appears. Unfortunately, do Vries's 
own experiments are very fa^ltam conclusive in this 

1 rmcMWi Disarm Itohlrit*10U. p. 190* 
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respect. Thus in his experiments on clover he was not 
content with the discovery of a mutation, but went on 
stringently selecting year after year, in exactly the 
manner in which the biometrician would suggest that 
a 11 sLock " should be formed from extreme variations. 
According to the biometrician, two or three generations 
of selection will form a stock which, while very vari¬ 
able about its type, will yet breed true, or with but 
small regression. 

Prof. Johannsen seems to assume that this result 
of biometric theory (1898) is the view only of dc Vries, 
who published his conception of the line 11 as perfectly 
constant and yet highly variable 11 three years later. 
Thus the criterion between the “ Biometriker," as 
Johannsen calls them, and the 11 Mutators," as we 
may perhaps call their opponents, cannot be made 
to turn on the breeding true of " pure lines " or on 
the variability of such lines about their type It 
can only turn on whether, within the "pure line," 
there exists regression and progression when we breed 
from variants which are not so extreme as to be at 
once classed by the 11 Mutators 11 as new mutations. 
Prof. Johannsen had a good opportunity for dealing 
with this problem in his experimental observations on 
the bean Phaseolus vulgaris, but he has unfortunately 
not provided the exact daLa on which it could be 
answered, He has shown that the population of bean 
seeds, as distinguished from bean plants , exhibits 
Galtonian regression; he may, more doubtfully, be 
held to have shown that " pure lines ” breed true. 
But this is no reconciliation of the biometric and muta¬ 
tional theories, for both parties accept the breeding 
true of pure lines 

Unfortunately Prof Johannsen seems to think that 
a single bean seed may be taken as typical of a plant, 
and thus the whole inner meaning of allowance far 
homotyposis escapes him. If his view—that pure lines 
show no internal regression—were correct, then the 
correlation between mother and daughter plants ought 
to be perfect, for either of them represents the "pure 
line," and that is " vollig konstant " Unfortunately 
Prof Johannsen has not determined this correlation, 
but from his published material it can be indirectly 
worked out for tho case of the mean weight of the 
beans produced by nineteen mother plants and their 
daughter plants. The correlation thus obtained is 
o.59±o.i3; this might be equal to the imperfect corre¬ 
lation of Lhe bio metrician s, who find the value for man, 
horse and dog to be o &, but it is very far from the 
perfect correlation needed by those who assert that 
there is no regression within the pure line to its own 
type. Prof Johannsen's own investigation of this 
problem (pp. 36-37) Is quite fallacious; and this is 
owing, we think, to inexperience in the use of statis¬ 
tical methods. From this standpoint we should like 
to protest against any such crude process of deter¬ 
mining goodness of fit as that of placing a normal 
curve down on seven or eight blocks forming a " hiito* 
gram," and judging the look of the fit. No such test 
is valid, and, further, he has not yet shown that the 
normal curve of errors itself Is suited to describe the 
phenomena referred to. 

We hope Prof. Johannsen will continue his,experl- 
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merits, but at the eame time in this, as in bo many 
other eases, we hold that statistical methods cannot 
be safely used without proper training. Experi¬ 
ments of a most laborious character may be rendered 
nugatory because the observer hai not started with a 
clear conception of what statistical processes he is going 
to employ to deduce his results, nor what observations 
are needful If any conclusions at all are to be reached 
by legitimate numerical arguments. The book shows 
the increasing interest in the problems of inheritance 
and in biometric methods; it is characterised through¬ 
out by a courtesy of tone which is very pleasing when 
contrasted with some recent controversial papers on 
heredity; but it fails, and fails badly, to prove any 
definite point, because the author has not clearly stated 
his problem, and had he done so has really not the 
knowledge needful to deal effectively with statistical 
data. 


OUR BOOK SHELF . 


Die europdischen Laubvnoose . By George Roth. 

Lleferung i. Band 1. Pp. 128. (Leipzig: 

Wilhelm Engelmann, 1903 ) 

The second enlarged edition of Schimper’s 11 Synopsis 
muscorum Europasorum " was published in 1876, and 
a list of European mosses was given by the same 
bryologist in “ Revue bryologique ” seven years later. 
Since that time, in this country there have appeared 
Hobklrk's synopsis, Bralthwaite’s 11 Moss-flora,” and 
Dixon's handbook. In other countries there has been 
the same advance in bryological records, to mention 
.only Llmpricht's compilation for Germany, Austria, 
ana Switzerland, and Husnot’s 11 Muscologia gallica,” 
so that the time is ripe for a new European synopsis 
The work undertaken by Dr. Roth is, on the one 
hand, rendered easier by the existence of these 
authentic catalogues, but meantime the number of re¬ 
corded species has increased, so that whereas Schimper 
enumerates 900, the author estimates European species, 
exclusive of Sphagna, at 1300; of these about 600 occur 
In Britain 

The greater portion of this, the first part, is given 
up to a general introduction, and only the last few 
pages are concerned with the enumeration of genera 
>and species. The introduction is well written, and the 
author has throughout emphasised the various 
characters which are of immediate importance for 
identification and classification. There is an original 
chapter on the part which mosses play in the economy 
of nature, and some account of their distribution. 


The system of classification adopted by the author is 
nearly Identical with that of Schimper and Llmpricht, 
the critical features being the separation of Archidium 
as a special order, and the division of the Bryineae into 
deistocarpous and _ stegocarpous groups; British 
bryologists favour Lindberg's arrangement, in which 
the deistocarpous mosses are split up amongst the 
other natural orders 

In the essential systematic part of the book there 
are only a few descriptions from which to form an 
opinion. The author leads off with the AndreBaces, 
as the Sphagnaces will not be induded, and he makes 
fifteen spedes for Andreaa; of these several are only 
accorded the rank of varieties by other authorities, e.g. 
-of the fifteen, nine have been found In Britain, and yet 
Dixon only allows at the most five spedes. The 
various countries from which the spedes have been 
should, we think, be definitely stated, 
very desirable, indeed necessary, addition is 
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the provision of tables to determine genera, and a 
separate spedes-key to each genus. The book Ki 
liberally illustrated, but the plates are far fngn 
pleasing, and the areolation of the leaves is very doubt¬ 
fully shown owing to the email scale adopted for the 
drawings. There are obvious advantages in using a 
general synopsis rather than, or in addition to, the 
flora of a single country, so that the book is a very 
desirable one, but It would be made more useful by 
the insertion of analytical keys and critical notes deal¬ 
ing with the more doubtful species. The book is to 
be issued in eight parts at a cost of about three poundB. 
Mechanics, Molecular Phystes and Heat . By Robert 
Andrews Millikan, Ph D. Pp. 242; diagrams. 

i Boston and London 1 Ginn and Co., 1903.) 
Vice 7 s. 

This book represents the first portion of a college 
course in general physics, in which the primary object 
has been to establish an immediate ana vital connec¬ 
tion between theory and experiment. It has, there¬ 
fore, been made neither a laboratory manual, in the 
ordinary sense of the term, nor yet a simple clats- 
rocm text. Each section is introduced by a theoretic 
statement, and iB followed by instructions with regard 
to an experiment to be performed. As it is only a 
twelve weeks 1 course which is represented, the experi¬ 
ments have had to be selected out of the large number 
of possible ones, and in making this selection the 
author has aimed at having one, and only one, experi¬ 
ment in illustration of each principle. 

For example, there is but one general principle in¬ 
volved in the method of mixtures, whether it be applied 
to' the determination of the specific heat of a solid 
or of a liquid, the latent heat of fusion or of vaporisa¬ 
tion; hence only one laboratory exercise is provided 
in illustration of the method. This extreme pruning 
may sometimes be necessary in an introductory 
course, and where circumstances render it necessary 
the plan of the author is no doubt excellent. But we 
feel sure that such an abridgment is not to be desired. 
A student learns so much In finding out the variations 
in a method which are necessary to apply it effectively 
to different purposes that every opportunity for the 
discovery ou^ht to be afforded. 

The description of the selected experiments is 
excellently, if somewhat briefly, made. About half 
the book is devoted to mechanics, which in England 
i9 usually taken in a separate course. Each chapter 
is concluded with a few problems having considerable 
merit 

We have only to suggest that in the discussion of 
rotation it should be clearly brought out that the 
moment of the forces must he taken either with re¬ 
gard to the centre of mass or to an axis fixed in space, 
and further that the moment of inertia is not neces¬ 
sarily the same in the two cases. 

Ostwald's Klasstker der exakten Wissenschaften . 
(Leipzig: Wilhelm Engelmann; London : Williams 
and Norgale, 1903.) 

Several additions to Prof. Ostwald’s Important series 
of reprints of classical papers lie before us. We have 
space to do little more than mention the titles of the 
individual volumes, but, in general, we cannot forbear 
expressing pleasure at the increased facilities they 
afford for a student to become familiar with original 
papers connected with the exact sciences. Of course, 
to the English student, translations into English would 
be more acceptable. But, given a sufficient know¬ 
ledge of German, the handiness of these volumes end 
the valuable annotations of the respective editors are 
sure to prove e great attraction. 

The following are brief particulars 

No. 135.—^' Theorie der Gestalt van^jftkuslgkelten 
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im Zustnnd des Gtelchgowichta.” Gauss. Translated 
by R. H. Weber. Edited by H. Weber (Fp 73, 
price 1.20 marks.) 

No. 138.— 11 t)ber die Bewegung der Kftrper durch 
den Stoss. Uber die Centnfugalkraft.” C Huygens 
Edited by F. Hausdorff. (Pp. 79, price 1.40 marks ) 
No. 20.— 11 Abhandlung Uber das Licht." C. 
Huygens. Second Edition Revised by A. von 
Oettingen. This is a translation of the famous essay 
in which the wave theory of light was developed and 
the peculiar refraction of Iceland spar was investi¬ 
gated. (Pp. 115, price 2.00 marks ) 

No. 134.— ,r Expenmental-Untersuchungen uber 
Electricitdt.” Faraday Edited by von Oettingen 
Sixteenth and seventeenth series, in which the source 
of the E.M.F. of a voltaic cell is investigated (Pp 
103, price 1.60 marks.) 

No. 136.—Ditto. Eighteenth and nineteenth series, 
describing his investigations on the development of 
electricity by the friction of water and vapour in other 
bodies, and on the relations of magnetism and light 
(Pp 58, price 1.20 marks ) 

No. 21.—“ Uber die Wanderungen der lonen 
wahrend der Elektrolyse " Hittorf First Part. 
Edited by Ostwald. Second Edition. (Pp 115, price 
1.60 marks.) 

No. 137.— 11 Abhandlun gen zur Thermodynamik 
chemischer Vorgange" (1869-1881). Horstmann. 

Edited by van 't Hoff. (Pp 72, price 1 20 marks.) 

No. 139.— 11 Thermodynamlsche Abhandlungen uber 
Moleculartheorie und chemische GJeichgcwichte " 
(1867-1872). C. M. Guldberg. Translated and edited 
by R. Abegg (Pp. 85, price 1 50 marks.) 

The last three numbers represent treatises which 
are familiar by quotation to all students of physical 
chemistry, and ought to be welcomed in this new 
fcim. 

PrtncMi di Stereodinarnica. By Gian Antonio Magp, 
Professor at Pisa. Pp. 264. (Milan: Ulrico 
Hoepli, 1903.) 

Starting with the formuls connecting the coordinates 
of a particle of a rigid body referred to axes fixed in 
space with its coordinates referred to axes fixed in the 
body, the equations of motion of a rigid body moving 
in three dimensions are deduced from D’Alembert’s 
theorem. The applications include the problems of 
motion under no forces, in which the equations are 
integrated by elliptic functions, the simple and com¬ 
pound pendulum, motion of a billiard ball, &c , and 
Lagrange's equations are also treated in this part 
The second part deals with Hamilton's principle in Its 
various forms, and the third with Jacobi's theorem The 
work differs in many respects from the conventional 
English text-books, in which special attention is given 
to the properties of moments of inertia and numerical 
examples rather than to rigorous deductions of the 
fundamental equations. Those whose lot it is to 
Vecture on " three dimensional rigid " will find a study 
of this book very useful and suggestive G. H B. 

The Fields of France . Little Essays in Descriptive 

Sociology. By Madame Mary Duclaux (A. Mary 
F. Robinson). Pp. vii + 318. (London . Chapman 
and Hall, Ltd., 1903.) Price 5s. net. 

This little book reveals the writer's love for rural 
France, and her anxiety " to set down chiefly the 
things I have seen for mvseJf, or which have come 
under my own knowledge ” (p 13), is reflected in the 
reality of the descriptions and in their sustained 
interest. Though there is little **of an exciting 
character in the pages, readers who value word pic* 
turn of th# habits and customs of country folk will 
find pleasure In this book. 
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LETTERS TO THE EDITOR . 

[The Editor does no % hold himsef/ responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of, refected 
manuscripts intended for IA11 or any other part 0 j Nature. 
No notice u taken of anonymous communications ] 

Tbo Velocity of a Nervous Impulse. 

Sir W. Gowers j s dilemma (p. 105) is of the library rather 
than of the laboratory, and 1 should hardly care to appeal 
to differing book-data by different observers in evidence of 
an acceleration of nervous processes during the last fifteen 
years, either in the same or in different individuals 
I happen to possess records taken on myself in 188a and 
In 1903, as well as upon my son, aet fifteen, In May, 1903. 
In all three cases the velocity comes out at about jo metres 
per second, as I read the records, but can easily be taken 
as Indicating 60 metres if the rise of each curve from the 
base line is spotted a little differently. It Is, In fact, 
advisable to examine the original data very closely before 
quoting velocities deduced from them, since very small 
differences in measurement along the abscissa multiply out 
to large differences of velocity eipressed In metres per 
second. 

Thus In the Instances enclosed, taken from my son last 
May In an interregnum from Greek roots, the times, as I 
read them, are 00063 fl nd 00053 8er > and the velocities 51 3 
and 61 75 metres per second 



May i 3, 1903—W W Waller, aet 15, nerve iruniininion velocity; aiclta- 
uon above cltmele end at bend of elbow , distance so 30] metre Time- 
dllT i, o 0063 hc , i, o 0053 sec. Velocity i, 53 metres per esc 
a, 69 metres per sec 

The more carefully the records are taken and read the 
less inaccurately do the velocities come out I think that 
Dr. Alcock's estimate of 66 metres per second Is a somewhat 
closer approximation to the truth than my estimate of 50 
metres, and a fortiori thin the still lower estimate of 339 
metres, which Is that originally made by Helmholtz and 
Baxt in 1667 A, D. Waller 

A Useful Empirical Formula. 

Thr very neat construction given by Prof. Perry in Nature, 
December 3, p, 102, leads at once to the equation 

Ay T Hn 0 Ax B 
y-a an ax’ 

and the assumed equation y - a=bx n gives = h 

y-a x 

Hence, approximately, n ■ tan 

tan a 

Why doea Prof Perry prefer to write 
^.l og (i + tan fl) 

^ lug (i + un a)' 

which Is Ifis simple for computation ? 

11 Leopold Rood, Ealing. J. D. Everett. 



l S 2 


NATURE 


[December 17, 1903 


THE MASKED TAWAREKS . 1 

T HE Tawareks, in common with other African 
tribes which live in the northern half of Africa, 
have long been an object of curiosity and interest to 
European scholars and travellers, but in spite of all 
the researches which have been made into the history 
of their origin and language, many problems concern- 
ins' them remain unsolved to the present time. One 
thing about them is certain, which is that they have 
made their name to become a real terror among the 
peoples who Jive on the borders of their country, and 
although they inhabit a region which is estimated by 
Mr. Harding King to be as large as Russia, and are, 
indeed, a nation which will have to be reckoned with 
one day by civilised nations, no systematic attempt 
has been made to collect facts about and 
statistics of their country and its re¬ 
sources. 

There are many theories about the 
origin of the Tawareks, but it is not 
easy to pin one's faith to any of them 
absolutely. They belong undoubtedly 
to the Berber race, and live in the 
wild places of the Sahara, 1 e. the great 
11 rocky " region which lies to the south 
of Algeria; they never come near 
civilised peoples it they can help it, and 
they only approach caravans belonging 
to other tribes in order to plunder them 
and to kill their owners The track of 
their raids may be easily followed 
throughout the Sahara by moans of the 
groups of graves and sepulchral monu¬ 
ments which they have scattered over 
the whole face of that dreary region of 
rock, sand, and sun, and the frequency 
with which such monuments are found 
suggests only too clearly the multitude 
of bloody raids which nave to be laid 
at their door. They have one custom 
which distinguishes them from their 
neighbours, « e. the men keep their faces 
covered by a mask, and they hide their 
features by these means even from the 
members of their own family circle. 

To t interview members of (he 
Tawarck tribe and to take photographs 
of their faces were the chief objects 
which tyfr. Handing King had in view 
when he made his journey of about six 
hundred miles into their countiy, and 
the volume before us, which gives a full 
account of his travels, is extiemely in¬ 
teresting reading We need not here 
refer to the earlier part of the book, 
which describes the preparations he 
made for his journey, tor they are 
familiar to everyone who has tramped the desert 
i 1 any part of the East, especially in northern 
Africa and the SOdfln, and we therefore pass on 
to the latter half of the narrative The prin¬ 
cipal places which Mr. Harding King passed on his 
way were Saada, Bir Jeffir, Shegga, Mraier, Sidi 
Amran, Tougourt, Hassi, Mamar, and his travels in 
a southerly direction ended at Wargla; on his way 
back he struck off to the east nt Tougourt, and, having 
visited Gomar El.Wad and Edemeetha, he turned to 
the north-west and directed his steps‘to Shegga, where 
he joined the road on which he had set out from 
Biskra. 


Tougourt, though a most interesting place to see 
and examine for a short time, is not a nealthy one to 
live in, and no one will blame a traveller for leaving 
it as soon as possible; it is an important market town, 
and possesses a mosque, of the interior of which Mr. 
Harding King gives an excellent view. Wargla, 
which marks the limit of cur traveller's journey, was, 
and still is, a town of importance, but since the slave 
trade has been suppressed, and the large trading cara¬ 
vans from the south now dispose of their wares in 
Morocco and Tripoli, it has lost much of its wealth 
and position. The streets of Wargla are open to the 
skj, and the houses are well built and usually fairly 
well kept. There is a French fort here, in one of the 
walls of which is a monument to the brave men who 
fell in the luckless expedition of Colonel Flatters Into 



' 11 A Surch for Hm Masked TEnrakR. 11 Dy W j Hardin* Kli 
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Fig 1 —Wurgla. (From 11 A Search for the Masked Tawarelm.") 

the Sahara The Tawareks were, of course, at the 
bottom of the mischief, but they were no doubt helf>ed 
by the Senussl, who will, if we mistake not, give 
trouble in northern Africa when they find the fitting 
opportunity The founder of the Senussi, Sayyid 
Mu (in mm ad bin ‘All es-Senussi, was bom about 1008 
at Mostaganem and died in 1859, and at the present 
moment his followers form one of the most powerful 
religious and political confederacies in northern Africa; 
had they joined the late Mahdi at Khartum and sup¬ 
ported his rebellion with troops, the result of the 
British expedition would have been very different 
On his return journey Mr Harding King heard 
with delight that about half a dozen tepts of the 
JJf Tawareks were pitched near Edemeetha, for if he 
* 1 could but manage to get thefr owners to receive him 
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and ta unveil their faces, the object of his travels 
would be attained. As soon as possible he set out for 
the Tawarek tents, and he was fortunate enough not 
only to be received, but to be invited to take snuff with 
them. He found that 11 they were all filthily dirty, 11 
for no true Tawarek ever washes. Such ablutions as 
are necessary for religious putposes are performed with 
sand or stone; occasionally, with the view of improving 
his appearance, he rubs himself with indigo Mr. 
Harding King found that his hosts all had 11 thick, 
.purring voices," a shifty manner, and large, lustrous, 
furtive eyes. By and by some of them lifted their 
“lithams," and so exposed the upper part of their 
faces, and he saw that some were white skinned, some 
very dark, and 11 their aquiline noses showed that no 
trace of a negro stain was present in their blood ” 


“Tifinagh,” and they derived it from the Berbers; it 
may be descended from the old Libyan, but it is un¬ 
likely to be of any very great antiquity, and if it has 
any very close affinity with the Libyan characters on 
the Tugga Stone, which was set up by Atah&n, the 
son of Yaphmatath, and which is now in the British 
Museum, it Is not very much older, probably, than a c. 
400 Mr Harding King's narrative is very readable 
and modest, and Is well illustrated by many good repro¬ 
ductions of photographs; it cannot be regarded as a 
scientific exposition of Tawarek lore, but it contains 
a great deaf of knowledge collected at first hand by 
one who has no “ axe to grind,” and Is therefore of 
\tilue. 


SIERRA LEONE 1 



Fia 9 —A Ttmnk Noble- (From 11 A Seerch for the Hoiked Timnk") 


After a little time he was allowed to wander round 
their camp, and eventually succeeded in obtaining two 

C iotographs of a group of his hosts. A day or two 
ter Mr. Harding King paid a second visit to the 
Tawareks, and good fortune enabled him to photo¬ 
graph a number of women in their tents; he found 
their hands small and neat, with long tapering fingers, 
their arms “ the prettiest imaginable," their wrists 
41 beautifully rounded," &c.; finally, the young Tawarek 
who was outside the tent removed his veil, and our 
traveller was rewarded by being allowed to take the 
photograph of which an excellent reproduction faces 

■ 7 .“; sbdrt appendix Mr. Hardxdg King repeats a 
number of usually accepted statements about (be 
Tawarek alphabet, lint, naturally, contributes few new 
or Startling facts. The Tawareks call their alphabet 
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T HE major portion of this work is 
devoted to a description of the 
native rising in the Sierra Leone Prc^ 
tectorate in 1898 Many examples are 
given of the hideous tortures with which 
(he natives murdered those natives and 
European women and children who fell 
into their hands. But only those who 
have heard from actual word of mouth 
of those who had been through the in¬ 
surrection can fully realise the hellish 
cruelty of the native These chapters 
should be read by those who forget or 
do not know of what diabolical acts the 
native is capable. They should be re¬ 
membered by those who nowadays urge 
us to 11 take the native with us " in our 
reforms. Justice to ihe native the 
Englishman will always measure out, 
but it will be iong before the native can 
be treated as our social, intellectual, or 
moral equal While we must not for¬ 
get these ternble traits in the native 
character, we may yet do full justice 
to his many admirable points, and Cap¬ 
tain Wallis's tribute to the men of the 
native frontier force who remained loyal 
throughout the rising is nobly deserved. 
It is well, too, that a book of this kind 
should have been written, reoordto, aa 
it does, individual acts of braverjj and 
heroic defences under- to terrible con¬ 
ditions of the West African chrqate. 

The portion of the book that will 
perhaps most interest the general reader 
will be the account of the secret socie¬ 
ties, 11 the Alligator," “ the Leopard," 
and others fcUll, as Captain Wallis 
admits, existing, but yet much cur¬ 
tailed in tl^eir devilish operations. So 
much is here recorded of them that it would appear 
certain that the whole origin, meaning, and ramifi¬ 
cations of these societies could be unravelled by a 
careful investigator with time and money at his dis¬ 
posal. 11 Sass stick," the mwavi of British Central 
Africa, is still used in the protectorate, and we well 
remember the long journey made by us into the bush 
in search of the tree, which we found almost completely 
denuded of bark, showing that it was much in use. 
As the author point! out, the subject of native medicine 
is still neglected, and although there are bolankat 
gardens,at Freetown and Songo, Aburi (Gold Coast) 
and at Lagos, we should be surprised to learn that 
any contribution to this subject ever came out of 
them. 

1 “Tht Adwea of Oar Wis African Knptn 1 
Walln. Pp. ev+jiB. (London Fiihnr Unwin, 150*) 
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In a chapter devoted to 11 our commercial policy/ 1 
the native arte are considered, such as pottery and the 
weaving of cloths. The production of these should, 
in our opinion, receive all encouragement and careful 
direction before the trading companies have 11 im¬ 
proved M them out of existence with their cheap Man¬ 
chester substitutes. Very wise, too, is Captain 
Wallis's advice that native customs and traditions 
should be cherished, except in so far as they manifestly 
clash with the higher Ideals of Christian morality. 
The Question of health can hardly be avoided in a book 
on Weit Africa, and the author is to be congratulated 
on having grasped the main facts of the mosquito 
malarial cycle. He is aware of the danger of camping 
in a native village—the almost invariable practice— 
for, broadly speaking, it is here only that the malarial 
mosquito is dangerous, because it has been infected 
with parasites by the native children, who form, so to 
apeak, the great central depdts of malarial parasites 
in Africa In a word, the first law pf health in West 


Africa is efficient protection from this constant source 
of malarial fever, and a bungalow well isolated from 
native huts would mean many a European life saved. 
Our illustration of Government House, Bandajuma, 
on the contrary, shows things as they should not 
be. Those "deadly" huts (seen in the right-hand 
corner) mean constant danger to the European com¬ 
missioner. 

The book Is fully illustrated, but we think many 
of the illustrations might have been chosen with greater 
tare They give but little idea of the characteristic 
scenery of the country. Thus we sought in vain for 
the magnificent cotton trees or the beautiful un¬ 
matched la lines " of the mangrove tree. We think, 
too, the title Is too comprehensive for the nature of the 
book. But the author deserves our thanks for having 
given us a straightforward account of the rebellion 
and some veiy interesting chapters on native customs. 
We have read the book with much pleasure, and In our 
own case with an added pleasure from familiarity with 
many of the scenes and faces represented in the lllus- 
tiiitlons. J. W. W. S. 
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THE IONISATION OF ATMOSPHERIC AIR. 

Vf ESSRS. ELSTER AND GEITEL have published 
an important paper in the PhysikaUsche ZtiU 
schnft (No 9, pp 522-530), 11 Ueber die radioaktive 
Emanation in der armospnanschen Luff." They find 
that the abnormal conducting power of the stagnant 
air of cellars and caves, ana the amount of induced 
radio-activity which can be obtained from auch air 
upon a negatively charged rod suspended in it vaiy 
greatly in different regions. In some places such air- 
is no more active than ordinary atmospheric air. Air 
sucked through a pipe of which one end is buried in 
the ground is generally active, like the air of most 
cellars and caves; tests of the activity of samples of 
such ground-air from different localities showed great 
variations, some being no more active than ordinary 
air. The activity of ground-air falls off at a rate com¬ 
parable with the rate of decay of the radium eman¬ 
ation If a portion of the soil of a region in which 
the ground-air is radio-active is 
isolated, it gives to a volume of air 
in contact with it abnormal, conduc¬ 
tivity which reaches its maximum in 
a few days. The soil retains this 
power for many months at least. 
The phenomena are all most readily 
explained by supposing that su£ 
stances, which have the power of 
producing a radio-active emanation 
like that of radium, are distributed 
in ^drying amount among the 
materials composing the soils of 
different regions In the latter part 
of the paper is an account;of some 
interesting observations on the de¬ 
pendence of the radioactivity of 
atquMfaheric air upon meteorological 
conmtions. The increase of the 
activity of the air which generally 
accompanies a fall of the barometer 
is attributed to the escape of ground- 
air into the atmosphere. 

Herr Himstedt repeated and con¬ 
firmed some of Messrs. Elster and 
GeW's experiments upon ground- 
air (Berichte der naturforschenden 
Gesellschaft zu Freiburg, vol. xiii. 
101). In the course of this work 
e found that air passed through a 
water air-pump acquires consider¬ 
able conducting power, which per¬ 
sists (even when the air is dried and filtered after pass¬ 
ing through the pump) for som^days He appears to 
have been unaware of the previous discovery of this 
phenomenon by Prof J. J. Thomson. Himstedt gets 
identical results from distilled water, rain-water, and 
tap-water, whereas Thomson found distilled water and 
rain-water comparatively ineffective, the action being 
strongest with certain waters from deep wells, and 
being attributed by him to a radio-active substance 
contained in such water Himstedt found, as Prof. 
Thomson had previously shown, that the activity of 
the air is not removed by an electric field; he proved, 
however, that it can be removed by passing through a 
tube cooled by liquid air. He believes that water 
brought into intimate contact with a gas exerts an 
ionising action upon it. 

In the Actes oe la Socidtd helvetique des Sciences 
naturelles (85010 session 1909 4 Gen&ve), Prof. H. 
Ebert gives an account of the progress which has been 
made towards an explanation of the phenomena of 
atmospheric electricity on the 11 ElekKronentheoria." 
He mentions some of the results of measurements, 
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aude with hi* aspiration apparatus and by other 
methods 1 of the number of positive and negative ions 
dment in atmospheric air under different conditions 
The variation* in the richness In ions of the air at 
•different heights (studied by means of balloon observ- 
ations) ana the excess of positive ions in the air 
carried down by the Ftihn are of special interest The 
electrical phenomena accompanying precipitation are 
•explained oy the difference in the efficiency as conden¬ 
sation nuclei of the positive and negative iofls. An 
attempt is made to treat this part of the subject quanti¬ 
tatively. The maintenance of the ordinary fine 
weather electric field is put down to the difference 
between the positive and negative ionic velocities 
Prof. J. A. McClelland has described in the Royal 
Dublin Society’s Transactions (November) experiments 
upon ionisation in atmospheric air. These experi¬ 
ments are introductory to a study of the number of 
ions in the free air of the atmosphere under varying 
meteorological conditions. Like Prof. Ebert, he has 
obtained evidence from the results of preliminary ex¬ 
periments of a larger number of ions per c c of free 
atmospheric air than was shown by Prof. Rutherford’s 
measurements In Canada. The latter found on some 
occasions no more ions per c c. of the free air than 
are generally produced per second in each c.c. in air 
in closed vessels, whereas Prof Ebert’s results are 
more nearly what we should expect if the rate of pro¬ 
duction of ions in the free air were the same as in a 
closed vessel. 


MEDICAL REPORT OF THE LOCAL 
GOVERNMENT BOARD 1 


T HE annual ieport issued by the Medical Department 
* of the Local Government Board always contains 
matter of interest. The first half of the volume com¬ 
prises an excellent summary of the contents by Dr. 
Power, the able head of the department, the vaccin¬ 
ation and other statistics, and the reports of inquiries 
into the sanitary administration of various districts, 
of outbreaks of epidemic disease, and on the distribu¬ 
tion of plague and cholera There is a mass of in¬ 
formation in these pages of the greatest value to the 
specialist 

But to the readers of Nature the reports of the 
auxiliary scientific investigations earned out for the 
Board will prove of most interest. Dr Klein is re¬ 
sponsible for four of these —(1) On the nature of the 
Haffkine plague prophylactic, (2) on the phenomenon 
of agglutination; (3) on the micro-pathology of 
hemorrhagic small-pox; and (4) on the differentiation 
of the Bactllus ententtdis sporogenes, B. butyncus, and 
£. cadaverts sporo genes from one another. The 
cultural and other differences between these microbes 
are detailed, and may prove very useful in the bacterio¬ 
logical examination of potable waters. The Bacillus 
ero genes capsulatus is here alluded to, but that is all. 
This organism is closely allied to, if not identical with, 
the B, enteritidis sporo genes, and it is hardly right that 
the work of the Americans in this connection should 
be dismissed in so summary a fashion. 

Dr. Sidney Martin has once more taken up the in¬ 
vestigation of the chemical pathology of infective dis¬ 
eases, dealing in this paper with the products of the 
B. dysenteriae , Experiments were performed in order 
to ascertain whether any toxic substance is produced 
when the bacillus is grown in fluid media. Indica¬ 
tes of the presence of such a soluble toxin, proteid 
ift nature, were obtained, but are pot convincing, as 
no control experiments are mentioned; the most potent 
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poison is certainly contained in the bacterial cells 
themselves. 

Dr. Gordon contributes a useful paper on certain 
diphtheria-like organisms, and Dr Houston reports on 
the inoculation of soil with sewage and on the examin¬ 
ation of Chichester well water Dr. Haldane gives 
further details of his method for destroying rats on 
shipboard with carbon monoxide, but this does not 
seem to be so convenient and safe as the Clayton 
process with sulphur dioxide. 

The reports from the Board’s vaccine department are 
of considerable interest. Nearly 1,000,000 charges of 
glycerinated calf lymph were supplied from the Board’s 
laboratories during tne year under review, and proved 
to be of excellent quality. Dr. Blaxall gives an 
account of an outbreak of equine variola, Mr Fremlin 
describes a useful method for anadrobic cultivation, 
and Dr Green discusses the action of various alcohols 
and other substances upon vaccine lymph. The volume 
is illustrated with several excellent photomicrographs 

R T. Hrwleit 


HERBERT SPENCER 

B Y the death of Herbert Spencer England has lost 
the most widely celebrated and influential of her 
sons He has passed away in the fulness of years and 
honours, having lived to complete the great work that 
he designed and took in hand half a century ago. 
Spencer was not without honour tn his own country, 
yet our national indifference to philosophy and to all 
systematic thinking, and the subserviency of a great 
part of our professed philosophers to the great German 
metaphysicians, have undoubtedly prevented his re¬ 
ceiving from his countrymen during his lifetime the 
full measure of recognition that is due to his splendid 
services to science and philosophy And, Indeed, the 
enthusiastic and unstinted eulogy of our great dead, 
voiced by the Press of every civilised country during 
the past week, has brought home to many of us for 
the first time the greatness of the man who by sheer 
force of intellect and character has won the tribute 
of the world. For in Spencer’s work there was nothing 
designed to attract the attention of the crowd, there 
was no attempt to write down to the level of the multi¬ 
tude; it wq<s one long and steady effort of a great 
intellect systematically grappling with the great 
problems, Yet his books have been translated into 
a score of languages, have been studied by hundreds 
of thousands of serious men, and in no small number 
of them have aroused admiring, and enthusiastic 
gratitude 

Spencer's system of philosophy was broadly dis¬ 
tinguished from other latter-day systems, save in a 
measure from that of Comte, by two features; firstly, 
hU conception of philosophy as the unification of the 
sciences; secondly, the evolutionary standpoint from 
which he sought to effect that unification. While the 
great metaphysicians have for the most part set out 
with the premise that Lhe world must be intelligible to 
our minds, and have held it to be their business to 

K resent it as an intelligible whole, Spencer prefaced 
is system of philosophy with a demonstration of the 
irresolvable mystery that lies behind us and before, and 
sought merely to discover the most general laws or 
statements that will express the relations of all the 
phenomena that science has revealed, That towards 
this great work he has made splendid and enduring 
contributions no one will deny. That there remain^ 
great gaps in his system is equally undeniable, and the 
most senous charge that can be made against him 
is that he professed, or seemed to profess, to have 
bridged the chasm between the inorganic and the 
organic worlds, between the world of mechanism and 
the world of volition. 
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When Spencer if compared with other great thinkers, 
he stands distinguished by the immense range of his 
knowledge of the facts and principles of the sciences 
and by that wonderful power of generalising their 
laws which was the instrument by means of which he 
sought to unify them in one grand scheme of thought. 
It is true that the specialist may discover shortcomings 
in his treatment of each one of those sciences, not less 
in the psychology, in which he is acknowledged as a 
master both of ( principles and of details, than in his 
biology and sociology, and it is true that certain of his 
great generalisations, for example, the ancestral-ghost- 
Iheorv of the origin of religions, cannot now be re¬ 
garded as well founded. Nevertheless, he has con¬ 
tributed to each of these sciences a wealth of illumin¬ 
ating and suggestive ideas, and even those of his 
hypotheses that have proved untenable have done so 
great service in provoking thought and discussion 
mat, had he given to the world these unsuccessful 
suggestions only, he would still have had a great claim 
upon our gratitude 

On contemplating the completed System of Synthetic 
Philosophy mere is a certain pathos in the fact that 
the final volumes, to which Spencer had long 
looked forward us the consummation and crown of his 
life's labour, namely, those setting forth the principles 
of ethics, are perhaps generally felt to be the least 
convincing port of the whole, a feeling which, it can 
hardly be doubted, was shared by the great thinker 
himself But, whatever may be the final verdict as to 
the value of Spencer's ethical philosophy, there can be 
no difference of opinion as to the great moral value of 
his own life He jjave us an example, all too rare and 
too sorely needed in these days, of a life strenuously 
devoted through all the years of maturity and age to 
tho realisation of a great object, the spectacle of a man 
working cn with steadfast purpose, unmoved alike by 
the neglect and by the acclamation of the world, 
11 Voyaging through strange seas of thought, alone 11 
towards the lofty heights of Thought whose dim and 
cloud-capped towers had caught and fixed his eager 
youthful gaxe. 

Spencer's writings may seem to some readers cold 
and lacking in emotional fervour, and the man himself 
a little wanting in human sympathies; but can it be 
doubted that so grand an effort was sustained through¬ 
out the arduous years by a deep feeling for the mystery 
and pathos of the life of man, that tiny organism en¬ 
dowed with the capacity for thought and set to wonder, 
to labour, and to hope among the spheres that roll for 
ever through infinite space? 

If it could be ascertained what parts of all Spencer's 
work do, and will, appeal most deeply to great numbers 
of thinking men, they would probably be found to be, 
firstly, the demonstration of the Unknowable Mystery 
that must for ever elude our grasp as the bounds of 
knowledge are thrown ever wider and wider, and 
'-secondly, the doctrine of Transfigured Realism that 
gives to the mind, painfully halting between the vain 
imaginings of the pure idealists and the shallow teach¬ 
ings of the materialists, a firm and sane standing- 

K oiuid from which to view the two great orders of 
mg, the Internal and the external worlds. 

Much of Spencer's way of thinking and many of his 
ideas have become a part of the very atmosphere we 
breathe and cannot but accept, and much of nis work 
must form a part of every future system of philosophy 
thAt shall attempt the unification of the sciences His 
fame Is secure, for posterity can never forget that in 
5 ftgg in which men's minds were oppressed, and in 
dftilfiPPof being overwhelmed, by the rapidly growing 
Wealth and complexity of thefr knowledge of the 
phenomenal world, Spencer generalised boldly ^nd effec¬ 
tively, breathing life Into the dead bones of science. 
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Tuan Nobel prises for science have been awarded m 
follows ■—for physics, Prof. Henri Becquerel divided with 
M. and Mme. Curie; for chemistry. Prof. Arrhenius; and 
for medicine, Prof. Finsen. The formal distribution of the 
prizes took place on Thursday, December io, In the presence 
of the King of Sweden and several members of tbs Royal 
family and a distinguished gathering It Is announced that 
Prof- Finsen has decided to give 50,000 kroner (3753!.) from 
the amount awarded to him to the Phototherapeutlc Insti¬ 
tute at Copenhagen, and that two members of the governing 
body will each present it with a like sum 

Mr Bruce, the leader of the Scottish Antarctic Expedi¬ 
tion, which was sent out last year on board the Scotia, has 
arrived at Montevideo from the Falkland Islands, He re¬ 
ports that all is well on the Scotia, which Is on the way to 
Buenos’ Ayres. Six men have been lert behind In charge 
of a meteorological station The meteorological station re¬ 
ferred to Is evidently the station set up by Mr Bruce at 
Cape Pembroke, Falkland Islands, before the Scotia left 
for the southern seas in January lost 

It is announced that Dr. Oscar Guttmann has pre¬ 
sented to the Chemical Society a photograph of the portrait 
of Roger Bacon in possession of Lord Sarkvllle at Knple 
House, Sevcnoaks 

Dr Hans Gadow, FRS, has, we learn from Science, 
accepted an invitation of the Lowell Institute, Boston, to 
give a course of six lectures, beginning March 39, 1904, 
on "Coloration of Amphibians and Reptiles. 11 Dr. Gadow 
will probably give other popular lectures on zoological sub¬ 
jects while he Is in America Tl 

It is reported in La Nature that Baron Edmond de 
Rothschild has sent 30,000 francs to M Albert Gaudry, 
president of the Paris Academy of Sciences, to moke It 
possible for the Museum of Palsontology to secure the very 
precious specimens of the Filhol collection which, were 
obtained from the Quercy phosphate beds " 

On November aB about three hundred teachers met at New 
York to form an Association of Teachers of Mathematics In 
the Middle States and Maryland, the prime object of which 
is the improvement of mathematical teaching. Prof. David 
Smith, of the Teachers' College, was elected president of 
the Association; Prof. H. B Fine, of Princeton University, 
vice-president, and Dr Arthur SchulUe, of the New York 
High School of Commerce, secretary After President 
Butler, of Columbia University, had delivered the address 
of welcome, papers on various aspects of mathematical 
teaching were read by Mr Harry English, of Washington 
D.C , Mr Isaac N Failor, of Richmond Hill, Dr. Arthur 
Schultze, and Mr J. L Patteraon, of Philadelphia The 
next meeting of the Association will be held at Columbia 
University, New York City, about next Easter, and appli¬ 
cations for membership and other communications may be 
addressed to Dr. Schultze, No. 4 West 91st Street, New 
York City. 

His Majesty the King has presented a fine stag to the 
University College of North Wales lor Us zoobgteal 
museum The animal has been specially selected for the 
college collection, and will Illustrate fully the characters 
of the red deer Prof White has had the stag sent to l(r- 
Edward Gerrard, of Camden Town, to be mounted* The 
following gifts hpve reached the college during the past 
few weeks —Mr. Assheton-Smith, specimens of the guanaepy 
St Kihlp sheep, Autirsllan swan, goshawk, grouse, |pd 
rhea; Mr Herbert C. Hodson and Mr. James If- Refah 
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bloodhounds; Dr. Corbet W. Owen, n«ti of the African 
weaver bird; Mr* Hugh O. Hughe*, specimen of guano 
from the Chlncba Island*; Mr. H. S. Forrest, Small collec¬ 
tion of flahei, Ac., Mr. ]. Pugh, a fine pike; the Rev 
W. S. White, mill collection of bird end bet ekln* Prof 
White ha* also received a second gift of 10I. from Mr. Henry 
R. Davie* for the loological museum 

The annuel dinner of the Institute of Chemistry was held 
on Monday night, with Mr. David Howard, the president, 
In the chair The president, in responding to the toast of 
the Institute, proposed by Lord Justice Cosens Hardy, re¬ 
marked that the application of chemistry in our industries 
was a national question Most of the successful manu¬ 
facturers in Germany whom he knew were doctors of philo- 
aophy and very well educated men, who had, in addition, 
devoted their lives to the study of every detail of their work. 
It must be realised In England that the technical chemist 
should be at least as well educated and thoughtful as his 
German friends The Institute was now considering what 
could be done to direct the studies of men engaged in 
technical work, for, while his general training must not be 
diminished, a technical chemist could not have too high a 
scientific training Mr Haldane proposed the toast of 
“ Prosperity to Science and to Scientific Industries " He 
remarked that as a nation we needed acience. It was not 
that we were going back; the general average was 
higher than ever before, and it behoved us to sec that we 
kept our place We needed SLicnco In our Government, in 
our industries, in our education The time, then, had surely 
come when more science should be Instilled into national 
methods Why should not the grants to the university 
colleges, and to colleges giving scientific teaching of a 
university t)pe, be increased? Any Government would be 
glad to do that if it felt that there was something like 
organised public opinion at its back. Ihen we suffered in 
England from a want of enthusiasm for science on the part 
of our manufacturers, and little progress could be made 
until this was remedied 

A papph, entitled 41 The Metrical System of Weights and 
Measures, 11 was read by Mr. Alex Siemens at the Royal 
Statistical Society on Tuesday The author expressed his 
conviction that, though scientific men had for some time 
previously been discussing the subject in a general way, 
there is little doubt that toe present metrical system is the 
result of the agitation of James Watt, who took the subject 
up in the year 1783. The history of the question in this 
country was traced from the year 1824, when Parliament 
was first approached on the subject Last year the Liver¬ 
pool Cotton Association effected the change from the binary 
to the decimal system of quotation, and Mr. Siemens showed 
how practically useful the aooo lb. ton and other forms of 
reckoning on the decimal syBtem had proved in the United 
States and Canada, as, indeed, in many British depen¬ 
dencies In France the metric system was not really legal 
to the exclusion of every other until January i, 1840, that 
Is to say, a little more than sixty years ago To-day only 
one lystem of measures exists in that country, and it Is 
absolutely Incorrect to say that the old measures are still 
employed there; even their values are becoming more un¬ 
known The only notable exception Is to be found In those j 
Industries or trades in which foreign nations which have not 
adopted the metric system have such a preponderating in¬ 
fluence as to, thus far, Impose the use of their own measures. 
Evan In Germany, where the metric system has been in use 
not much adore than half as long as ll has been in Frjmce, 
thffMgh a few old names of weights and measures are In 
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use, they really denote metrical measures, and may be 
treated as local expressions only As regards the expense 
of the change, Mr. Siemens denied the suggestion that our 
engineering machinery for screw cutting would have to be 
scrapped—all that would be necessary would be to buy 
suitable exchange wheels. The author finally expressed his 
opinion that not only our own dependencies, but other 
nations would follow our lead if we made the change, and 
that thus international unity of weights and measures would 
at once become an accomplished fact. 

Tub Bradshaw lecture was delivered before the Royal 
College of Surgeons on December 9 by Mr Henry Morris, 
the subject being “ Cancer and its Origin M An admirable 
survey of the various theories of the nature of cancer Is 
given, such as the *' lost balance theory " of Thiersch, 
adopted by some recent writers, e g, Foulerton, the "tumour- 
germ theory 11 of Cohnheim, and the various parasitic 
theories. Mr Moms does not look with favour upon the 
parasitic theories, he says, 41 neither fission fungus, yeast 
fungus, nor psorosperm—neither bacterium, blastomycete, 
nor protosoon—has up to the present moment been satis¬ 
factorily shown, in spite of years of patient study by many 
skilled workers, to be in any sort of causal relation to the 
diseasi," He believes that there is 41 one theory which le 
more consistent than iny other with all that we know about 
malignant disease, which fully explains the origin of very 
many non-malignant tumours," this being Cohnheim’* 
" tumour-germ theory," which states that tumours originate 
from a matrix of embryonic cells whuh during fcctnl life 
are lut off from their proper connections Mr Moms dls- 

russes the evidence for and against this theory, and the 

practical outcome should it be proved lo be true 

Another example of the practical utility of wireless tele¬ 
graphy at sea was afforded the other day as a result of the 
accident which happened to the Kroonland on her way from 
Antwerp to New York. The steamer disabled her steering 

gear when west of the Fastnef and was obliged in con¬ 

sequence to abandon her journey. Not only was the captain 
able lo communicate particulars of the accident at onto to 
the agents of the American line at Antwerp and to receive 
(I11 less than an hour and a half) instructions as to how to 
proceed, but the passengers were enabled to send messages 
to their friends and relatives assuring them of their sulety. 
A large number of passengers made use of the wireless 
telegraphy installation, some telegraphing for more money, 
which was wired to them per the purser The wireless 
installation on the .Saxonia was useful in another way a 
short time back, getting into communication with the 
Campania, the latter informed the 5 ox on fa that berths were 
waiting for English-speaking emigrants as motor-men on 
the surface lines of NeW York. These two Instances servs 
to show the benefits that wireless telegraphy confers on 
travellers by sea. 

The fourth report of the National Electric Light Associ¬ 
ation's committee for the photometry of arc lamps contains 
some interesting results of measurements of the light dis¬ 
tribution and mean spherical candle-power of the American 
pattern Nernit lamps. These lamps are made with one, 
three, six or more glowers In parallel; the measurements 
of the committee were made on the first three of these 
types They show that the light distribution below Ihp 
harfaontal Is very good, but above it is very poor. Thle 
distribution In the horUontaJ plane u fair, thus with the 
six-glower lamp the maximum horisontal candle-power Is 
xia, the minimum only about 40 candles; the mean taon- 
sontal candle-power Is 85 candles. For the seme lamp the 
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mean spherical candle-power ii approximately 170 candles, 
and the mean hemispherical candle-power for the lower 
hemisphere 290 candles. The maximum candle-power Is 
400 candles In a direction vertically downwards. It will 
therefore be seen that the efficiency varies very greatly 
according to the direction in which the candle-power Is 
measured. Taking the mean spherical candle-power, which 
is the only value of any use for comparative measurements, 
the consumption of power comes out to 3 3 watts per candle, 
for the mean hemispherical it is 19, and for the mean hori¬ 
zontal 6 6 watts per candle. If, however, the measurement 
be made in the direction of maximum candle-power, the 
consumption of power Is only 1 3 watte per candle. The 
general distribution of the light and the values of the mean 
and maximum candle-powers show that this lamp is on a 
par with a small (six to eight ampere) arc as a source of 
Illumination 

Wa have received further copies of the Journal of the 
Meteorological Society of Japan (for September and October 
last), containing papers on the climatology of Formosa and 
other important subjects relating chiefly to Japanese meteor- 
ology. The articles are all In Japanese, but the promise of 
issuing some in European languages is reiterated We look 
forward with pleasure to the fulfilment of the promise, as 
the proceedings of tins energetic society will doubtless be 
of much Interest to our readers 

Tna weather for the present month is proving very dis¬ 
appointing, and, after a few days with somewhat low 
temperatures at the commencement, the conditions have 
again become cyclonic with the usually accompanying mild 
and damp south-westerly winds blowing from off the re¬ 
latively warm waters of the Atlantir Disturbances are ogam 
reaching us with considerable frequency, and the rains which 
are occurring over the whole country are considerably 
augmenting the already excessive falls for the present year 
At Greenwich the fall for 1903 is now approximately 35 
Inches, and is about an inch in excess of any previous 
annual record during the last sixty years The storm areas 
which have arrived over us recently have had the barometer 
as low as 39 inches, and gales have been experienced at 
many places in exposed positions on our coasts 

A correspondent sends us an extract from a letter de¬ 
scribing an aurora observed at Calgary, Canada, on 
October 31, when auroral displays were seen In many parts 
of the world (see this vol. p 9). At Calgary a peculiar light 
was noticed in the sky about 6 30 p m Large and beautiful 
vertical shafts of coloured light were first seen moving 
about the sky. " Presently the shafts began to lower, vastly 
Increased in size and number, until their lower tips touched 
the ground (objects about half a mile off c6uld be 
seen through them) and the upper tips met in the zenith, 
losing themselves among the stars directly overhead. They 
formed a perfect apse, bright ruby above, and coming 
through purple and greenish tints to gold at the bottom 
The apse ehlvered and shook out all sorts of colours, and 
literally chased me In the buggy, the nearer huge shafts 
being but a few yards off. A home in a field alongside tore 
madly round In terror. A few minutes later there were 
only a few stray but grand shafts left." 

Sons experiments on the influence of a magnetic field 
on a tuning fork are described by Mr. O. Klrsteln In the 
PhynkaUecho Zettsehrifi, and lead to the results that if the 
lines of force are perpendicular to the plane the frequency 
la Increased; If parallel It Is diminished; at an angle of 
45° 110 change occurs; tha decrease In the second case la 
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greater than the increase In the first; the changes are In 
every case proportional to the field, and the action of the 
magnetism ie only temporary. These results, some of which 
agree with previous Investigations, hava an Important 
practical application In connection with electrically excited 
tuning forks. 

The frequent use of silk suspension fibres In physical 
laboratories renders the determination of the elastic con¬ 
stants of silk a problem of considerable Interest. This 
problem forms the subject of a paper by M. F. Beaulard 
la the Journal do Physique, In whleh hysteresis curves are 
drawn showing the elongations produced by traction. The 
most remarkable conclusions drawn are, firstly, that the 
mrve ultimately tends to become a straight line, the 
hysteresis then vanishing; and, secondly, that the value of 
Poisson's ratio, calculated from observations of the be¬ 
haviour of the fibre under traction and torsion, is about 
1 56, and this high value supports the view that silk la 
not 1 ho tropic. 

A graceful tribute to the venerable Japanese botanist, Ito 
Keisukf, Is paid by Mr Betting Hemsley by the establish¬ 
ment of a new genus of the Bixinem under the name Itoa 
Dr Tokutaro Ito, who is associated with his grandfather 
in the compliment, has followed In the paths of his Illustrious 
ancestor in his systematic contribution entitled “ Plantes 
Sinenses Yoshisna." 

In 1B94 Prof Carmody published a summary of the 
industrial resources of the Island of Trinidad, and in a small 
pamphlet recently issued he uses this as a basis of com¬ 
parison with the conditions and general trade returns of 
the island for the year 1903-3 The principal export, sugar 
and sugar products, has, of course, decreased considerably, 
but there Is a balancing increase in the amount of cacao 
Another important product is that of asphalt, which has 
also steadily Increased in amount. A striking feature of 
the statistics is the rising value of imports from Canada 

The Barbados Agricultural Reporter of November 18 
contains a report of a meeting of the Legislative Council 
of the Island at which it was resolved to offer rewards for 
the destruction of mongooses. With this, it may be hoped, 
we shall soon hear the last of an ill-starred experiment In 
acclimatisation. 

1 

A circular has recently been Issued by Messrs. Stejneger 
and Miller, the well-known American naturalists, urging 
the governing body of the Carnegie Institution to undertake 
a thorough and detailed biological survey of the eastern 
Holaretfc region, on the plan followed by Dr. C, H. 
Mem am In the United States Despite the gigantic nature 
of this undertaking, It is estimated that It might be com¬ 
pleted within ten years. 

Among several other articles in the Journal of the Quekett 
Microscopical Club for November, wa may refer to one by 
Mr. W. H. Harris on the emission of musical notes by 
the hover-files of the genus Eriitalis, and on the habit from 
which they take their name. It appears that the thoracic 
spiracles of these insects carry a couple of crescentic 
chitlnous rods joined by a ligament, so as to form a bow. 
A large bundle of muscles is attached to these rods, which 
supports a number of delicate membranes pleated In a com¬ 
plex manner. The air-chamber Is kept Inflated by the 
movements of the fly, and the musical notes are apparently 
produced by bringing the pleated edges of the membranes 
close together and expelling, by muscular action, the air 
from the chamber with sufficient force to set them vibrating. 
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Wb have received from Mr. E. B. Waggett a communi¬ 
cation with reference to a proposed method of graphically 
indicating the duration of the residence In the British 
Islands of the various members of the bird-fauna On a 
•beet of ruled paper two large dots, an inch apart, are 
marked on four of the ruled lines, the dot on the left in¬ 
dicating New Year's Day, and the one on the right 
December 31. In the case of permanent residents, the two 
dots are connected by a line. Winter visitors are indicated 
by drawing a line half an Inch long on each side of the 
right dot, the extremities of these lines being marked above 
by arrow-heads, of which the one on the left points down¬ 
wards, to Indicate a southern migration, while that on the 
right points in the opposite direction, and thus implies a 
northern flight Summer visitors, on the other hand, are 
Indicated by a half-inch line midway between the two dots, 
with arrows on the lower side of the extremities, the direc¬ 
tion of which indicates the migration Species which merely 
rest for a short time in Great Britain during the spring and 
autumn migrations are indicated by drawing two quarter- 
inch lines some distance on each side of the right dot, with 
an arrow both above and below each to mark the direction 
of the migration Modifications of these may be easily drawn 
to indicate residents which build twice, or even thrice, in 
a season, and also resident species building in the spring 
which are reinforced in autumn by migrants from the north 
for the winter season 

In the January number of the Psychological Review the 
lenth anniversary of the journal will be celebrated by the 
founding of a special literary section, to be published 
monthly, in which fresh, prompt treatment will be given 
to the literature of psychology, philosophy, and cognate 
subjects. 

Mimas J. and A. Churchill have now published 
separately the second part of " Elementary Practical 
Chemistry," by Dr. Frank Clowes and Mr. J. B. Coleman. 
The present publication is divided Into three sections, deal¬ 
ing respectively with qualitative, volumetric, and gravi¬ 
metric analysis. 

The Huxley lecture for 1903, by Prof. Karl Pearson, 
F R S., “ On the Inheritance of the Mental and Moral 
Characters in Man, and its Comparison with the Inherit¬ 
ance of the Physical Characters," has now been published 
separately by the Anthropological Institute. It will be 
remembered that we published art abstract of Prof Pear¬ 
son’s lecture in our Issue for October 22. 

Mr. W C. Fletcher, head master of the Liverpool Insti¬ 
tute, has been appointed to the newly-established post of 
chief inspector of secondary schools Mr. C. A Buck- 
master, acting senior chief inspector at South Kensington, 
has been appointed chief inspector of schools under the 
branch of the Board of Education which deals with evening 
schools, technology, and higher education in science and 
•art. 

The fourth volume of the 11 Knowledge Diary and Scien¬ 
tific Handbook " has now been published, and in this 1904 
issue there is much information which will prove of use to 
men qf science. Among many interesting contents may be 
-noticed the numerous practical articles, which include one 
by Mr. William Marriott on practical meteorology, and one 
by Mr. Edwin Edser on the optical constants of lens com¬ 
binations. The tables, too, are abundant and well selected. 

W* have received a copy of Prof, ftobert Wallace's open¬ 
ing lecture «f the session on October 13 to the students 
of the department of agriculture and rural economy et the 
University of Edinburgh. The lecture la entitled aa Agri¬ 
culture, Live Stock, and Deifying In Argentina/' and deals 
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with Prof. Wallace’e observations and Inquiries during his 
recent six months' tour in South America The booklet is 
published by Messrs. Oliver and Boyd at ninepence. 

Tub Issue of 11 Who's Who " for 1904 contains above one 
hundred and fifty pages more than that for 1903, and the 
increase In size Indicates the large number of iiuuitional 
biographies now included. The notable persons whose bio¬ 
graphies ore given are not exclusively British, for par¬ 
ticulars are provided also of American men and women of 
eminence. Messrs A. and C. Black are to be congratulated 
upon the general appearance of the book, and the editor 
upon the excellence of its arrangement. The price of the 
1904 edition is 7s. 6 d net 

Many of our readers are acquainted with those excellent 
volumes of 11 Photograms " (Messrs. Dawbarn and Ward, 
Ltd , London) which have appeared yearly since 1893. 
The issue for the present >ear surpasses, if possible, the 
high standard which this publication had reached, and our 
photographic readers will find In these pages much that will 
be of interest As e pictorial and literary record of the 
artistic photographic work of the jear the compilers end 
publishers are to be congratulated, for the volume Is high- 
class in every respect. 

The first number, that for November, of the Central, a 
magazine edited on behalf of the City and Guilds of 
London Central Technical College Old Students’ Associ¬ 
ation by Dr E F. Armstrong and Mr. Maurice Solomon, 
is an excellent performance. It is attractively produred, 
well illustrated, and interestingly written. There is an in¬ 
structive article on oscillographs by Mr Solomon, a de¬ 
scription of the new electrical laboratories by Mr. Joseph 
Griffin, and an unusually large number of notes concerning 
the work and doings of old students, one section of these 
notes, dealing with chemical research, is conclusive evidence 
that the atmosphere of the Central Technical College is 
favourable for the development of investigators; and the 
new magazine shows that literary as well as scientific enter¬ 
prise is encouraged 

In a paper read recently before the Church Society for 
the Promotion of Kindness to Animals, the Hon. Chas. S, 
Rolls remarked that at the present time those who 
were seeking lo develop motors and motoring were 
experiencing exactly the same opposition from many rural 
communities as the promoters of railways met with earlier. 
Having disposed of many thoughtless and amusing objec¬ 
tions brought against motor vehicles by opponents, he re¬ 
marked that, as regards other objections, It should be 
remembered that the difficulties of noise, vibration, smell, 
and untrustworthiness must eventually be, and are rapidly 
being, overcome. This country has, said Mr. Rolls, been 
infested with a host of inferior cars, consequently these 
objections have been more apparent here than they are on 
the Continent or in America The Introduction of the motor¬ 
car will, undoubtedly, constitute the means of better inter¬ 
communication, which has always been the chief factor cl 
civilisation. It will result, too, In the decrease of wear and 
tear on the roads, greater economy of space in the streets, 
and especially a greatly increased cleanliness of the latter. 

Thb additions to the Zoological Society's Gardena during 
the past week include a Brown Capuchin {Cebu j fatu&liuj) 
from Guiana, presented by Mr. F. J. Holmes; two Tan- 
Ulus Monkeys {Cercapithecus tantalus) from West Africa, 
a Globose Curassow {Ctax globiceta) from Central America, 
two Brazilian Tanagers {Ramphocoelus brasihus) from 
Brazil, m Tytier's Parrakeet (PalaeomU iyiUri) from the 
Andaman Islands, deposited. 
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OUR ASTRONOMICAL COLUMN. 

The Total Solar Eclipbr of May, 1900.—The report of 
the expedition organised by a joint committee of the Royal 
Dublin Society and the Royal Irish Academy to observe 
the total solar eclipse of May, 1900, has just been published 
In vol. vlli (series li ) of the Scientific Transactions of the 
Royal Dublin Society. 

The Instruments used were chiefly lent by Sir Howard 
Grubb and Mr. W E Wilson, F.R.S , who, with Prof. 
Joly, Dr. A A Rambaut and others, were members of 
the expedition. They Included two cmlostata and two 
coronagraphs, one of the latter being of 4 inches aperture 
and 19 feet 1 Inches focal length, the other of 6 Inches aper¬ 
ture and 7 feet 10} inches focal length, a special spectro¬ 
scopic apparatus for securing a continuous series of photo¬ 
graphs of the spectrum of the chromosphere was also taken 
The second of the two coronagraphs was used with a 
coloured screen, made by " fixing M an ordinary unexposed 
film, and then soaking it In a bath of tartrazine, which 
allowed only the green light about the chief coronal 
radiation to be photographed The resulting negative, 
which was exposed for eighty seconds, shows considerable 
extension of the outer corona, although the spectroscopic 
observations Indicated that the green corona line was very 
faint during this eclipse 

The spectra were obtained with a kineniatograph 
especially designed by Sir Howard Grubb to take twelve 
plates at the second and twelve at the third contact, in such 
a manner that no Interval occurred between two successive 
exposures, the Idea being to observe whether all the bright 
lines appeared or disappeared simultaneously, or whether 
some became reversed earlier than others as would be ex¬ 
pected if their respective absorptions took place at different 
levels It was found that the lines generally disappeared 
■" ™ °. rdc . r of brightness shown on the original spectrum, 
although there were several exceptions to this rule, notably 

x J°7 8 and x 4 a,6 ‘ which disappeared 
■arlier than other lines of the same original Intensity These 

SEE*? !" ■S""™ the ana'-VH**! table wh.cfc acoom- 
panics Dr. Rambaut s discussion 0/ the spectra The wave- 
i^hsand origins given In this table seem less determinate 
tnan those which have been previously published by other 
observers. Several plates showing reproductions of the 

W^lTv P Qnd°* r r a ?h 8 ’ WhlGh hQVe been by Mr 

d ^ the fpectra Br « Riven at the end of the 

paper 

ON -An article by Mr Denn.ng, published 
in the December number of the Bulletin dc la Socidtd astro- 
nomique de France, records the appearance of cloud-hke 

° r ™d°"' m," *i“ rS du « n * th# latter ha,f 01 May On May 
hu» B «n M t ^®„ i,r ! la M “J or WBB dark and aharply defined 
-■ * B ^ er date * brilliant region appeared over ita 

"“ t ‘ lern “ fwn'ty. whilst on May a" this SgtoTwas very 
faint and ill-defined, although other features usually leu 
Wer * P ,ainl > Mr Denning deJcrfbe' ,h 1 

reghn as appearing to be covered by strongly Veltertlnu 
^f° ur * which were not dense enough to hide* completely 
the surface but were suffic.ently dense to give it Tmore 
luminous and lesa definite appearance On Kay a. and « 

*° nB was observed to the north of tie Mare 
Cimmerlum, and during the latter nnrt «F th* m An»k 

Jfthta^i UI Smls , Malor W “ , d V, th bl T alon|r c ' ha 
Sn Wer L° blerVcd on tha ea,tern edge, ™.h ^f 
■bove region, on the later dates, and he ronnerti thE 

too south-east from the eastern edge of the Lunm t ..... 0 n 
hl^nh' W * r ?i ° bl * 7 Bd b J\ Mf< Denning, and, on analysing 
fhM^fT 11111 ' *** V 7 *** Bt ,hB inclusion that ?«£ 
u‘"f" do present themselves in the details of several 

i ,h ? u * h ™"X of Am may be only 
temporary and due to atmospheric causes 1 

Aa regards the question of Martian canals, Mr, Denning 
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steles that there is no doubt as to the objective reality of 
the sinaked and striated appearance of the northern hemi¬ 
sphere, and to him the canals appear not as straight and 
narrow lines, but as currents of dark material with frequent 
condensations having the appearance of a natural rather 
than an artificial origin. 


SEISMOLOGICAL NOTES 


THE fourteenth number of the Publications in European 
1 languages issued by the Earthquake Investigation 
Committee of Japan is entirely dproted to a profusely illus¬ 
trated paper on (he modulus of rigidity of rocks, by Mr S. 
Kusakabe The experiments, which are a continuation of 
investigations made by Prof. H Nagaoka on the elastic 
constants of rocks, relate entirely to torsion, and show, 
amongst other things, that even for very small strains 
Hooke's law does not hold, that in the relationship of 
stress to strain, or twisting couple to twist produced, rocks 
exhibit a marked hysteresis, and that the modulus of 
rigidity of a rock in Its virgin state is greater than is usually 
supposed Inferences to be drawn from these important 
investigations (in which stresses are applied stonily) are 
that waves of small amplitude are propagated with 
a higher speed than those with a large amplitude 
(increase an amplitude ten times and the velocity is 
reduced to half or one-third), also in a strained medium, 
as for example, along a mountain chain, velocity Is some¬ 
what Increased. In view of the first of these Inferences, 
Mr. Kusakabe does not see the necessity to assume that the 
tremors of an earthquake follow paths different from that of 
the large waves or shocks Whether we agree or disagree 
with this suggestion, we can congratulate the author on 
his important memoir, which is a new leaf in selsmo- 
metncal research 

Amongst other recent publications relating to earthquakes 
we have before us Nos 13 and 14 of the new series of AfitfeiZ- 
ungen issued by the commission appointed by ihe Vienna 
Academy of Sciences for seismological investigations 

The first of these, by Dr. K Hoernes, gives an account 
of the earthquake which, on July 5, 190a, resulted in con¬ 
siderable destruction along a line to the east of Salonika 
and fairly parallel with the Vardar River This is a fault 
line along which there are hot and other springs From 
the fact that these became muddy, altered In temperature 
and in volume, whilst new springs were created, as at 
Guvezne, the inference Is that the earthquake was accom¬ 
panied by subterranean rearrangements of strata. A dis¬ 
cussion of the movements along this and other fault llnea 
in Macedonia, and of changes in level which are apparently 
121 progress at Salomki and Its neighbourhood, leads to the 
conclusion that hypogenic geological processes have in this 
part of the world a marked activity. 

The second communication, from Prof Dr. W LA aka, Is 
on the determination of the distance of earthquake origins 
from observing stotlons by means of seismograms That 
the differences in time between the arrival of various phases 
of earthquake motion vary with the distance an earth¬ 
quake has travelled is a fact which has received application 
for many years. In the reports of the Seismological Investi¬ 
gation Committee of the British Association (1900 and 190a), 
by means of curves the relationship between the time 
intervals and distances is expressed geometrically. Dr. 
LAska gives similar information by means of tables From 
observations made at three stations he also gives equations 
the solution of which leads to the determination of a lati¬ 
tude and longitude for an epicentrum. In the British 
Association report for 1900 simpler and more certain solu¬ 
tions are given for the seme problem. 

In No. 15 of the same Publications Dr Eduard Maxell* 
gives the results of his Investigations respecting the con¬ 
nection between mlcroeelsmical pendulum movements, the 
wind, barometric pressure, the state or the ocean, and other 
natural phenomena. The results at which the author 
arrives confirm the results from similar analyses mode many 
years ago In Japan, and to be found in tha Transactions of 
the Seismological Society of that country and In the reports 
of the Brltlah Association. We are told that It Is difficult to 
And a direct connection between tremors end atmospheric 
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pressure. Tremors occur most frequently, but by no means 
always! with marked changes In pressure An observation 
more novel In its character is that days when pendulums 
ware much disturbed In Trieste coincided with correspond¬ 
ing disturbances in Strassburg. It is apparently taken for 
granted that the tremors recorded have a seismic origin * 

In No 16 Dr J. Knett publishes a list of 507 shocks which 
were recorded between February 13 and May 6 in north¬ 
west Bohemia, which he follows In No. 18 by an account of 
an earthquake which on November a6, 190a, disturbed the 
same country 

No. 17, by Adolf Faldiga, la a lengthy description of 
the earthquake which, on July a, 1898, created considerable 
destruction on the coast of Dalmatia, the vibrations from 
which reached Great Britain. It Is largely of local Interest 

In Nos a and 3 of vol. lx of the Bolleitno Della SocieM 
Slmologica Itahana , the well-known earthquake register 
published by this body is brought up to March 5, 190a 
This Is supplemented by two papers In No. a Dr A 
Ricco adds to the knowledge we possess respecting the 
crater of Etna, and changes Which are taking place in the 
same On August 23, 1900, the Interior of the crater was 
described and photographed It 9 depth was then 28a m 
On July ai, 1903, it was again photographed, and its depth 
was found to be 490 m The supplementary contribution 
to No. 3, by S, Costanzo, is on the relationship or want 
of relationship between the wind and tromometrlc move¬ 
ments The author apparently holds with Bertelli and 
others that the pendulum movements have an endogenous 
origin, and are not produced by the wind, but that they 1 
accompany, precede, or follow falls in barometric pressure 
Dr. Agamcnnone regards the movements in question as 
being in groat measure influenced by the wind Our own 
expel ience, which is detailed in the Transactions of the 
Seismologlcal Society of Japan, reports to the British 
Association, and in other works, is that vertical or hori¬ 
zontal pendulums, chemical balances, and like apparatus 
are set in movement when there is a marked fall in baro¬ 
metric pressure, a steep barometric gradient, or a marked 
fall in temperature, the movements more frequently occur 
during the night and In winter chan during the day and 
In summer, and they may or may not occur with heavy 
galea. Instruments in a close atmosphere, as, for example, 
in a cellar, are more likely to be disturbed than similar 
installations in a well ventilated or even draughty room 
Burning a lamp or a gas jet in a room frequently brings 
90-1 ailed microscisnnc storms to an end, and what occurs 
and creates annoyance in one room may not be observed in 
a neighbouring apartment. 

In vol 11 of the reports of the Mathematical-Physical 
Society of Tokio, amongst forty-seven papers which for 
the most part are mathematical we find five by Dr F. 1 
Omorl and one by Mr. A. Jmamur which relate to selsmo- ; 
logy The former of these contributions may, to a largo 
extent, be regarded as epitomised reproductions or papers 
previously published by the lokio Earthquake Investigation 
Committee, which we have already nO tired (Nature, 
April 30, July 9, 1903) In a note on the seismograms of dis¬ 
tant earthquakes. Dr. Omori tells us that the * r motion con¬ 
sists of a series of different epochs, in each of which the 
period remains essentially constant, while the amplitude, on I 
the whole, is also constant, except for the occurrence of maxi¬ 
mum and minimum groups " In a table we find ten groups, 
in whirh the periods vary between 102 and 66 second 
After discussing the amplitudes and durations of these 
various phases, it Is shown that the arcual velocities vary 
between 2 and 11 3 km. per second; as tha result of more 
accurate work, this last quantity is now raised, to 14 1 km 
per second. One argument In favour of the supposition 
that the preliminary tremors and other phases of earthquake 
motion follow arcual paths Is that the durations of these 
successive phases are proportional to the arcual distances 
they have travelled, and these durations are approximately 
equal to each other. The speeds for certain earthquakes 
were determined by dividing the difference of the distances 
Of Tokio and certain European stations from an origin by 
the difference of the times of the arrlvqj of seismic waves 
In Tokio- and Europe This, It must be observed, involves 
the Idea that the velocity of preliminary tremors on abort 
paths o t on long paths ia equal. Lastly, it Is assumed that 
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each phase recorded at a distant station originated simul¬ 
taneously at the earthquake origin. 

The mulls to which we are led by assumptions of this 
nature are well Illustrated in the paper, 11 Notes on Milne 
Horizontal Pendulum Seismograms,by Mr. A lmamura. 
In this paper records of the Guatemala earthquake of April 
19 1902, as published in circular No 6 by the Selsmological 
Investigation Committee of the British Association, are 
analysed One result is to show*' that the preliminary 
tremors had an arcual velocity of rs 6, whilst the eighth 
phase of motion hud only a velocity of 2 1 km. per second. 
These determinations, amongst other things, depend upon 
the time at which this earthquake originated, which Mr. 
Hockstroh, In Guatemala, gives as 2 27 a.m. G.M.T. This, 
it must be observed, apparently depends upon a single observ¬ 
ation made at some distance from the epicentre As being 
more probably torrect, Mr. lmamura adopts a 26 a m as 
the tune of origin. Curiously enough, the determination of 
the exact time at which this particular disturbance took 
place became a matter to be considered by the law. At or 
about the time of the earthquake a certain block of build¬ 
ings insured against fire, but not, as was stipulated in the 
policy, against fire occasioned by an earthquake, was 
burned down. The owners of the block i burned that the 
destruction was occasioned by the overturning of a lamp 
immediately before the earthquake, and if this were the 
case, the loss naturally fell upon the insurance company, 
'the result was that a careful Inquiry was instituted to 
determine the time when Quezalten.mgo and other cities 
were wrecked, and, so far as the writer knows, the time 
given for thiB occurrence was ah aim or ah. 21m , which 
is a time that falls in line with what we know of earthquake 
speeds, and the times at which this earthquake was recorded 
ar stations cooperating with the British Association in North 
America and round the Atlantic. If this latter time is fairly 
correct, and we therefore add 4 or 5 minutes to tho time 
ordinates given by Mr lmamura, we see that the times for 
transit of tho first phase of earthquake motion are not pro¬ 
portional to arcual distances The speed over short paths 
is less than it is over Jong paths When we look at phase 
8, which occurs about twenty minutes after the maximum, 
and see the many phases wfiich follow, we do not see the 
reason why the transit velocity of phase 9, or even of phase 
ao, should not have been considered 

Following the maximum, as an earthquake dies there is 
almost invariably a senes of fairly rhythmical impulses 
which gradually grow less in amplitude These are separ¬ 
ated by intervals of from two to five minutes, and may 
extend over two or three hours Inasmuch as these 
phenomena may be observed equally well near to an earth¬ 
quake origin as nt a distance from the same, It would be 
unreasonable to suppose that if we were at a short distance 
from a centrum tnc movements last recorded there had 
been two or three hours longer on their journey than those 
first recorded In rocky materials waves of small ampli¬ 
tude may travel more quickly than those of laiger ampli¬ 
tudes , in an earthquake there may be ripples due to surface 
tension together with the more pronounced camprcssional, 
distortions!, and gravitational waves, all of which may 
originate at practirally the same time, but if we consider 
this to be the case for the followers of the main portion 
of a seismic disturbance, we are led lo conclusions apparently 
unacceptable. The fairly uniform rime spacing between the 
expiring efforts of an earthquake as recorded at a distance 
from an origin or near to tha same, rather than leading 
to the conclusion that paths are arcual, suggests a rhyth¬ 
mical series of surgings possibly due to Interferences or 
reflections at or near a centrum A collapse takes place 
and a mass is launched upon some substratum. Each has 
its natural period, .ind when these <oin< ide, It seems possible 
that at approximately equally spaced intervals a more 
vigorous set of waves starts out and adds to the train of 
its predecessors 

The first response to the primary disturbance may be the 
well-known Vn Katsh 1, or return shaking, whilst ite+ 
followers, which die down rapidly In amplitude, like the 
swinging of a damped pendulum, resemble a family series, 
children with children’s children decreasing in vigour, not 
born simultaneously, but successively 

The general criticisms on the behaviour of the Milne 
horizon tal’pendulum are made without any reference to the 
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object for which It waa installed, which wqp to determine 
" the times at which various phases of motion ore recorded ” 
(see British Association Reports, 1807, p 130 Copy of a 
circular sent to foreign Governments and colonies) This 
it does, and a little more. If an observer desires to have 
an open diagram, he must employ clockwork to drive the 
record receiving surface at a higher speed, whilst a longer 
period than the one usually employed can be obtained by 
adjustment. It must, however, be remembered that the 
period obtained at one station may, on account of the 
wandering of the pendulum and " tremors," be unpractical 
at another, and that difference In adjustment at different 
stations destroys uniformity. Although with the object of 
stimulating further research we have criticised certain 
portions of the work before us, the bulk of it commands the 
admiration and thanks of all seismologists 


THE GILBERT TERCENTENARY. 

THE tenth of this month was the three hundredth anni- 
A versary of the death of Dr William Gilbert, the cele¬ 
brated Elizabethan philosopher who laid the foundations of 
the science of electricity. The occasion was celebrated on 
Thursday, December io, at the meeLing of the Institution 
of Electrical Engineers by the presentation of a picture by 
the Institution to the town of Colchester, in wnich place 
Gilbert was born and died The picture was painted by 
Mr Ackland Hood, it is a fine historical painting repre- , 
sentlng Dr. Gilbert showing bis electrical experiments to 
Queen Elizabeth 

The proceedings were opened by the president of the 
Institution with a short speech Prof S P Thompson 
then gave a brief address, in which he outlined Gilbert's 
life and his contributions to science Gilbert was born In 
Colchester in 1C44, and waa educated at the school there 
and subsequently at St John's College, Cambridge, at 
which he became mathematical examiner and senior bursar 
He took the degree of M D In 1569, and rapidly advanced 
In the profession, becoming in 1599 president of the Royal 
College of Physicians, and a year later physician to the 
Queen. He died at Colchester on December io, 1603, and 
was burled there in the Church of Holy Trinity Eminent 
as he was as a physician, his claim to immortality rests 
not on his work in medicine, but on his pioneering investi¬ 
gation in the then almost non-existing sciences of magnetism 
and electricity To hun we owe the science of terrestrial 
magnetism; by numerous and careful experiments upon the 
loadstone he discovered many of the most important prin¬ 
ciples of magnetism, such as the existence of a magnetic 
field—an " orbe of virtue "—around the magnet, the screen¬ 
ing effect of Iron, and the destroying effect of heat. From 
experiments on a globular loadstone he was able to evolve 
the theory that the earth is Itself a great magnet Thus 
many years before Bacon, who Is usually regarded as the 
father of the ^ inductive method, Gilbert was using this 
method with signal success 

Gilbert's contributions to electricity are contained in the 
second chapter of Book 11 of the celebrated " De Mngnete " 
He showed that not amber alone, but many other bodies, 
which he put in a class called electrics^ can attract solid 
bodies when rubbed, that they attract everything, not 
merely straws or chaff, that damp weather hinders the 
electrification; and that a flame destroys it, as well as many 
other important facts which are now the fundamental prin¬ 
ciples of the science He Invented the electroscope, and 
discovered that the force of attraction is in a straight line 
townrds the electrified body From these simple beginnings 
has been gradually evolved in 300 years the immense 
structure of pure and applied electricity. 

The Mayor of Colchester thanked the Institution for its 
gift in a brief and humorous speech. Amongst many other 
distinguished men present at the meeting were Sir W. 
Huggins, president of the Royal Society; Sir Dyce Duck¬ 
worth, treasurer of the Royal College of Physicians, an 
office twice held by Dr Gilbert, Prof. J- Larmor, represent¬ 
ing St John's College, Cambridge; the Mayor or West¬ 
minster ; and Mr. Ackland Hood, the painter of the 
picture 
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AGRICULTURAL NOTES. 

THE third report on the Woburn Experimental Frulh 
1 Farm, recently leiued by the Duke of Bedford and Mr. 
Spencer Pickering, F.R S.. la devoted to a dlacuirion ot 
the effecte of grace on apple tree*. In prevloui reporta |a 
wee shown that graeiee prove molt Injurloue to young 
apple trees, and tne experiments described here were de¬ 
signed to throw light on the causes of Injury. Up to (he 

C resent time the cause, or causes, have not been discovered*. 

ut the experimenters have made considerable progress, for 
they have shown that their first suspicions were unfounded* 
Grasses might reasonably be expected to Injure young fruit 
trees by interfering with their air, or water, or food supply, 
but the careful experiments recorded in the report indicate 
that interference with air, water, and food has little or 
nothing to do with the question, and that the Injury 1 must* 
in all probability, be attributed to the action of some pro¬ 
duct, direct or indirect, of grass growth which exercises an 
actively poisonous effect on the roots of the tree This 
conclusion is based partly on the negative evidence of the 
experiments, in which the supplies of food, air, and water 
were controlled, and partly on the appearance of the tree* 
grown in grass These trees were always very sharply 
marked off from the others by peculiar tints of leaf and 
fruit, quite unlike those due to starvation, and produced 
obviously by some unhealthy condition of soil. The effects- 
of grass on apple trees have been studied only on the 
■hallow day soil of the Woburn Fruit Farm and on a clay 
■oil at Harpenden, and it is possible, as the expert men ter* 
are careful to point out, that on a richer soil, and in a 
different climate, grass might not prove injurious, but the 
Woburn experiments clearly indicate that horticulturists 
should avoid planting apples in grass, unless there Is 
local evidence that grass does not injure ihe young trees 
In their work on apple trees the Duke of Bedford and Mr. 
Pickering are dealing with a special and well-marked case 
of a general problem of great Interest to agriculturists— 
the e net Is of crops and of crop residues on the quality of 
■oil. Every observant cultivator knows that land may gei 
41 sick" or 11 over-cropped " when a plant is grown loo 
often, and he also find* that certain plants " exhaust" the 
soil in a peculiar degree for certain other plants. He has 
been told that this is a 11 food " or a " special food " ques 
tion, and that interference with the air, food, and water 
supply explains all the ills which plants may suffer from 
competition with their fellows. At the same time, he does 
not feel satisfied that such phenomena as the disappearance- 
of clover from land, or the effects of rye-grass on wheat 
are due to straightforward competition, ana the 11 poison ,r 
theory of the Woburn experimenters will arrest his atten¬ 
tion. Seventy years ago agriculturists were discussing 
De Candolle's " excretory theory," and found In it the chief 
explanation of the benefits due to a rotation of crops, when 
the theory was abandoned the facts from which It originated 
were forgotten, and In connection with the effects 01 grass¬ 
roots on apple trees the following sentence from De Can¬ 
dolle is worth recalling" Thus we know that the 
thistle Is injurious to oats, the Euphorbia and Scabiosa to- 
flax, the Inula betuhna to the carrot, the Engeron acre and 
tares to wheat, Ac." Though the plant does not " excrete," 
it may readily Influence the character and condition of the 
•oil either directly by the decomposition of its roots, or 
Indirectly through Its effect on soli organisms, and the 
Woburn experiments, which deal with this subject, will be 
closely followed 

In a paper entitled 11 Recherches sur la Synth&se des Sub¬ 
stances Albumlnoides par les Vdgdtaux," MM Laurent and 
Marchal, of the State Agricultural Institute, Gembloux, 

f ive a useful risumi of the sources of nitrogen to plants, 
n doing so they point out that during the latter half of 
the nineteenth century there was a tendency to overlook 
the Importance of ammonlacal compounds, and to regard 
nitrates as the only sources of nitrogen to the higher 
plants. While nitrates are of chief Importance, there are 
many plants, even colonies of plants, such as forest tree* 
and the vegetation of marshes, that must depend largely qr 
entirely on compounds of ammonia for the supply of 
nitrogen. The authors describe experiments on creSs, whit* 
mustard, chicory, asparagus, white melllot, Persian ll)ac F 
and tobacco, and among other conclusions state that sun* 
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light Is mu oseaij far the eyntheela of albuminoids In the 
higher green plants, end probably In ell green plente, but 
onudea are produced In limited qqantltlea In darkness 
md In parte of the plants which contain no chlorophyll. 
The lower plants devoid of chlorophyll can manufacture 
nlbumJnolds In darkness, the necessary energy In this cate 
being derived from the decomposition of organic compounds 
The twenty-third volume of the Agricultural Journal of the 
Cape of Good Hope Is now being published In monthly parts 
by the Department of Agriculture, Cape Town Though 
not new, the Journal has recently altered and Improved Its 
-form, and this sixpenny monthly may be commended to the 
notice of all who are Interested In the agriculture of South 
Africa. Prospective settlers would find many useful hints 
in It, for by means of editorial notes, special articles, and 
correspondence the Journal gives a clear presentation of the 
condition of the various farming Industries of Cape Colony. 
Diseasea of live stock are very common in the colony, and 
young men preparing for life on a South African farm 
should endeavour to gam some knowledge of veterinary 
h)giene before going abroad 'lhe Journal usually devotes 
one or two articles In each number to veterinary subjects 
and the ailments of stock bulk largely In the correspondence 
columns. A correspondent from Aliwal North, writing in 
the October number, makes an observation which is in¬ 
teresting in view of the importance of ticks as earners of 
disease germs He reports that he had a flock 6f goats 
badly infected, but 11 happened to drop 11 on a cure In the 
shape of wild garlic. He gave the affected animals a small 
quantity; the ticks were not killed, but they dropped off 
the goats, and no further loss was suffered. Next year, 
when the tick season came round, the goats escaped Injury 
Regulations for the purpose of preventing the Import¬ 
ation of plant pests have been in force in Cape Colony for 
a number of years, but experience has shown greater caution 
to be necessary, and after January 1, 1904, new and 
stringent regulations will come into force With the view 
of preventing inconvenience and Joss to exporters, wide 
publication has been given to the altered regulations. The 
following points are of special interest to horticulturists — 
(1) AH plants or parts of plants not grown in South Africa 
must in future be sent to Cape Colony by sea Imported 
plants must not be sent overland from other colonies. (2) 
Certain plants are absolutely prohibited, as, for example, 
stone-fruits from the U S.A and Canada, and peaches from 
any foreign country (3) Permits are granted for the Im¬ 
portation of small quantities of fruit trees from most 
countries, so that stocks of new varieties may be worked 
up In the colony (4) Plants will be examined on landing 
by a competent officer, thus minimising the risk of import¬ 
ing pests. Trees and woody plants will be fumigated, the 
expense of fumigation being borne by the consignee. Any 
plants or parts of plants on which the examining officer 
finds a specially dangerous pest will be destroyed without 
delay. 

BUDDHISM 

THE appearance of the first number of a new quarterly 
A magazine entitled Buddhism is an event of some 
significance, for it argues that the modern tendency of 
western inquiry into the ethics of this ancient eastern faith 
Is sufficiently active to justify a commercial venture 
The object of the review is stated to be, first, to set before 
the world the true principles of the Buddhist religion, 
secondly, to promote certain humanitarian activities en¬ 
joined by Buddhist precept; and, thirdly, to unite, 11 as by 
a oommon bond of mutual Interest and brotherhood, the 
many aaaoclations with Buddhist alma which now exist 11 
These objects are well sustained In the Initial number of 
the review. It opens, most epproprlately, with a poem by 
Sir Edwin Arnold, whose " Light of Asia 11 has probably 
done more to popularise Buddhism In the west than any 
literary effort hitherto known. It continues with a series 
of Mays by Buddhist writers, in which the doctrines of 
Buddhism ore explained and advocated with much earnest¬ 
ness, and, on the whole, with an Intelligent appreciation 
of the limitations of ordinary human understanding; and it 
Includes notes and references which sufficiently prove what 

1 Ad i ft fa i, is lllasoated QurMy Ririaw. (Printed ud peUbbedfSor 
At Istsraarioaal Bnddhlit Safety by the Hsnmswiddj Printing Works, 
"angqoa, Bonne.) 
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on active agency in the practical world Buddhism is be¬ 
coming Amongst the notes Is an invitation to western 
students to join the great brotherhood of the Yellow Robe, 
with a very explicit statement of the conditions under which 
candidates will be accepted, 11 Bhlkkue of occidental 
nationalities 11 are first Invited, " who in due time would 
be able eg return to their own countries, there to spread the 
knowledge of Buddhism 11 —In short, missionaries. Amongst 
these Bhikkus there may be some who may be willing to 
take the Kobe, but they are candidly warned that the con¬ 
ditions of life in the order are 11 somewhat severe for 
occidentals." 

All this is practical business, and it leaves an impression 
that the review fills a space in the ranks of modern Oriental 
literature which is distinctly open to enterprise 

The article on the 11 Faith of the Future,” coupled with 
that on 11 Nibbana " (Nirvana), is a clear and Intelligible 
exposition of the gospel of law and self-culture inculcated 
by Buddhism, ana is, perhaps, a dearer analysis of the 
final conditions of nebulous existence which crowns and 
completes the strenuous life of the Buddhist than can be 
found in most theological treatises on the Christian's here¬ 
after Based on the unsafe assumption that the " de¬ 
structive fire of science 11 has annihilated revealed religion, 
it offers the alternative of the old world ethical system 
which is not founded on revelation at all—" the system of 
ontology founded on reason rather than belief >F —which 
advocates the culture of the highest faculties of the mind, 
and teaches man that, avoiding all vain speculations about 
God and the soul, or his future self-conscious identity, he 
should concentrate his attention on existence as he finds it, 
and learn that all evil springs, not from the life without, 
but from the heart within, Its cravings and its desires 
"lhe attainment of true and lasting happiness is for him 
alone who from his own being shall eradicate the Cause of 
Sorrow, shall free his heart from all this grasping at straws 
in life’s fierce waters, and from all this thirst after Its 
false salt waves. And the way in which this may be done 
. is Truth the Fourth," Ac 

The writer of the essay would do well to avoid over¬ 
stating his case. It Is not the fact that Buddhism haa done 
Vnore towards civilising the world than any other religion, 
nor can the proposition be unconditionally accepted that it 
has added more towards increasing the great sum of human 
happiness and peace than any oilier, for it Is an Indispu¬ 
table fact that in this imperfect world (so slowly developing 
towards more perfect ends through the agency, not of one, 
but of all reasonable religions) war has, after all, been the 
great civilising agent, the cleansing and purifying principle 
which has age after age reconstructed higher forms of 
civilised existence on the ashes of destroyed communities. 
And war is wholly and absolutely obnoxious to Buddhist 
principles As for the peaceful and happy conditions of 
such nations of the world as still recognise the gentle rule 
of the Buddhist priest, we may still be open to serious 
doubt. The Burmese, truly, are a light-hearted race—but 
is this due to self-culture, or environment? In Ceylon, alai I 
virulent family dissensions ending in crime are (or were but 
a few years ago) peculiarly frequent. 

It Is, however, impassible to do more than note the general 
character of the review. It is well written (there are two 
delightfully descriptive artlcle* ; on " lhe Woman of Burma 11 
and the " Shadow of the Shwe Dagon "), well printed, 
and well illustrated, and will do much to familiarise the 
European reader with the active principles of an eastern 
faith which is older than Christianity, and is professed 
by 500 millions of his human contemporaries. In the 
modern world of free thought and toleration such a 
magazine as this should be welcome, and it would not be 
surprising if it attained a wide circulation. 

TECHNICAL EDUCATION IN GERMANY. 
THE excellence of the German system of higher scientific 
x and technical education has been referred to in many 
articles which have already appeared in Nature, and the 
lavish endowment by the Stale in Germany of the institu¬ 
tions In which the education is given was dealt with in our 
lame for March iz (vol Ixvll p 433).- We are glad to find 
that public attention Is being again directed to the same sub¬ 
ject by the Times t and that an exhaustive comparison 
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bftween the supply 0/ technical education In this country and 
In Germany was made in a valuable article which appeared 
In the luue of that journal of November 9 

Most of the English technical schools have, says the 
writer In the Tunes, for their principal object the teaching 
of actual industries In Germany, on the olher hand, the 
term has come to be associated more and more with pure 
knowledge, and is now commonly reserved for those 
advanced academics which teach the scieme underlying in¬ 
dustries, but not the industries themselves What wc 
generally 1 all technical schools are in Germany called 
11 Faihsthulen," or Gewerbr^chulen, lhat is, 11 trade 
schools," which fall into two main groups The first group 
provides instruction for apprentices in the hand trades and 
for artisans, and may be called 11 lower trade schools." Jhc 
second -roup is large and of great direct importance to the 
manufacturing industries. The " technical schools " in our 
large manufacturing towns correspond most nearly to these 
institutions, which may be called ‘ higher trade schools 11 
Then above these is the highest class, namely, the 11 technical 
high schools," whufi do not correspond to any of our 
educational Institutions llus classification gives a clear 
view of the special educational provision for industrial life 
in three broad divisions —(1) ordinary workmen, (a) those 
above the grade of workmen from foremen to manu¬ 
facturers , (3) the high scientific experts, consultants, and 
innovators 

'lhe mam differences between the higher trade schools 
and the corresponding English technical schools are two— 
they are more specialised, and are chiefly intended for 
and used by superior students. There is some provision for 
workmen, but, as a rule, comparatively little advantage is 
taken of it. The classes proper are held In the day, and 
cannot be attended by men at work, those thronged evening 
lecture-rooms and laboratories filled with young fellows out 
of the factories and workshops which may be seen in any 
large manufacturing town in England are almost unknown 
in Germany, 'lhe real meaning of this is that the English 
schools cater for students m a Tower rank of life and teach 
a much larger number of subjects lhe German schools of 
this class, on the contrary, are quite clearly differentiated 
They are not quite so restricted as the description applied 
to them suggests The " weaving " schools, far instance, 
generally embrace all the main textile processes But they 
are strictly devoted to some special branch of industry, and 
their main function is to enable students, who are to occupy 
superior positions, to acquire a thorough mastery of the 
skilled processes Our own textile schools do excellent 
work, and, so far as affording opportunities to the working 
classes is concerned, they do far more than (he German 
ones, but they do not command the same superior material, 
lhe reason for this is that there Is not yet the same induce¬ 
ment to young men who have had a superior liberal educa¬ 
tion to take up the career of manufacturers 1 expert. This 
fact is really at the bottom of the question of scientific 
education Given the demand, the supply will follow The 
lesson to be learnt from Germany is to make industrial 
science a saflicirmU attractive career for those who have 
received a superior genera] education, and particularly a 
full classical One lhe Germans have no belief in the 
American plan ol teaching trades wholly in schools With 
regard to finances, these schools are supported by fees, 
endowments, municipal and State grants, but the general 
tendency is towards more and more State support and State 
control. 

The technical high schools, of which there are nine, 
with two more in preparation, represent a further step. As 
the superior grade of trade schools has been developed from 
a lower, so the high schools have been developed from trade 
schools to meet still higher requirements. They have the 
status of universities, are self-governing, and do for the 
Industrial profession! what the universities do for the learned 
professions—that Is, Impart the highest training in those 
principles which form the theoretical groundwork of 
practice. The technical high schools do not supersede or 
overlap the unlvereitiee thev supplement them. 

The technical high schools have no uniform curriculum, 
but all of them teach architecture, civil and mechanical 
engineering, chemistry, mathematics, and physical science. 
Exceptional subjects are naval architecture (Berlin), mining 
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(Aachen), forestry (Stuttgart), agriculture (Munich). Phar¬ 
macy is taught at Brunswick, Karlsruhe, and Stuttgart, and 
at the last there Is a railway, post, and telegraph course. 
Previous practical knowledge is generally required, as In 
the trade schools, and more rigidly insisted on The high 
school is even less than the trade school a substitute far 
apprenticeship 

The two really important departments of the technical 
high schools are chemistry and electrical engineering. It 
Is Impossible to exaggerate the Importance 01 the first; It 
enters into every branch of manufacture, and becomes more 
potent every day the high school teaching and experi¬ 
ment arc pushed to the furthest theoretical limits, ana the 
value to Germany is incalculable Her chemical industries 
are reckoned to bring m fifty millions a year, but the appli¬ 
cation of chemical knowledge goes far beyond that and 
extends into a thousand channels. Nor can any man tell 
what it may bring forth to-morrow This is the great 
lesson in industrial science that the high school has to teach. 
But it must not be forgotten that chemistry can be, and is, 
equally well taught at the universities So, too, electrical 
engineering, which has also been of Immense value to 
Germany, but her rapid industrial advance In that line, 
compared with ourselves, Is due less to superior knowledge 
than to the gratuitous retardation of the home industry by 
Government regulations. 


SOCIETIES AND ACADEMIES. 

London 

Physical Society, December 11.—Mr. James Swinburne, 
vice-president, in the chair—A method of mechanically re¬ 
inforcing sounds, by the Rev T C. Porter. If a tuning- 
fork be sounded and placed in a flame, there is a very marked 
reinforcement of the sound. This is proved not to bo due 
to resonance in the ordinary sense, but to the change from 
continuous to intermittent combustion In certain circum¬ 
stances the impulses given to the air external to the flame, 
by the waves of burning gas, are more forcible than those 
given by the unaided sounding body. Thus a new way of 
reinforcing the sounds given by a vibrating body is found, 
and the rest of the paper demonstrates this for the phono¬ 
graph, a flame being used instead of the ordinary trumpet* 
Coal-gas and air are brought by tubes into the chamber 
of the 11 reprodurrr " and thence to a jet, where they are 
burnt The vibrations of the reproducer are thus impressed 
on tho issuing gas and air, which burn synchronously with 
them, the sounds thus emitted being easily heard over a 
large room In practice it is found best to spread out the 
flame by a second jet of mr r or of mixed air and gas, placed 
close to the first jet and at right angles to It The author 
describes the nature and quality of the sounds emitted by 
tho flame, and the modifications of these which may be 
produced —The Simnmnce-Abady " flicker " photometer, by 
Messrs llmmanes and A badly. '1 he principle of the 
Aicker photometer, discovered by Prof. O. N. Rood ten 
years ago, has frequently been remarked on, but attempts 
to design a trustworthy apparatus depending upon tins 
primiple have hitherto been unsuccessful lhe authors, 
guided by the following rules, have designed a photometer 
which is capable of balancing and comparing the most 
violently contrasted tints.—-The Jight-effects must be in 
juxtaposition without any apparent division line, and must 
move, oscillate, or rotate so that the point of juncture of 
the rays of the two lights passes and returns entirely across 
the vision field. Any hiatus, or longer exhibition of one 
light than the other, biases the result The observation 
surfaces, or surfaces upon which the light rays fail, must 
be at exactly the same distance from the eye, at exactly 
the same angle in relation to the line of sight, and must 
be of pure white, such as is afforded, for example, by a 
clean chalk, plaster of Paris, magnesium carbonate, or 
barium sulphate; any tint affects the accuracy of the result. 
The observation surfaces mutt also themselves la turn 
occupy the field of vision; an apparent movement or optical 
illusion does not afford accurate results.—Mr. Hollo 
Appisyard exhibited a u conductomster " the theory and 
mechanical details of which are fulls described in the Pro¬ 
ceedings of the Institution of Civil Engineers, vol. cllv., 
session 1901-3, part lv.—Prof. L. R, WHborforoo exhibited 
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a model to illustrate various properties of wave-motion 
The model consists of a senes of brass balls suspended in 
a line by spiral springe and capable of transverse or up 
and down motion. The bolls can be set In vibration by 
releasing them from extreme positions by means of triggers, 
one set of triggers LOntrulling the up and down motion, and 
another set the pendular. 

Chemical Society, December 3.— Prof. W. A. Tilden, 
FRS, president, In the chair —The molecular formula: 
of some (used salts as determined by their molecular surface 
energy, by Mr J. F Bottomley. Measurements of the 
variation of capillary rise of fused sodium and potassium 
nitrates with temperature have shown that these salts prob¬ 
ably exist in a fused state in the form of complex molecules 
containing nine or ten of the molecules represented by the 
simple formuIs NaNO, and KNO,.—The atmospheric 
corrosion of sine, by Mr G T Moody. It is shown that 
th" semi-crystalline scale formed on the surface of the metal 1 
when zinc is exposed to the atmosphere consists of a hydrated 1 
tar bon ate The same compound is formed when zinc is dis¬ 

solved in a solution of carbon dioxide and the resulting 
solution is exposed to the air From these experiments the 
author concludes that carbon dioxide is the principal agent 
in the atmospheric corrosion of zinc, as he has already 
shown it to be in the case of Iron —The formation of urea 
by the direct hydrolysis of lead cyanate, by Mr. A. C 
Cummin^. When lead cyanate ia boiled with water it is 
decomposed with the formation of urea and lead carbonate 
—Acid salts of monobasic acids, by Mr. R. C Parmer. 
An account of the physical properties of some acid salts of 
benzoic acid and their derivatives Is given.—The solubility 
curves of the hydrates of nickel sulphate, by Messrs B D 
Ctnnln and F. M. G. Johnson. Solubility curves are 
given for the heptahydrate, a- and 0-hexahydrates, and for the 
dlhydrate —Action of malt diastase on potato starch paste, by 
Messrs. B. F. Davis and A. R. Ung. When malt diastase 
is heated in aqueouB solution at temperatures in the neigh¬ 
bourhood of 6o° C. its action upon starch paste is weakened, 
and dexfroglucoae appears among the products of hydro¬ 
lysis,—The formation of phloroglucinol by the Interaction 
of ethyl malonate with its sodium derivative, by Mr. C. W. 
Moore. It is shown that the condensation product formed 
in this reaction Is ethyl phloroglucinoldicarboxylate, and not 
the trlcarboxylate as stated by von Baeyer 

Mathematical Society, December 10.—Prof. H Lamb, 
president. In the chair —The following papers were com¬ 
municated .—Mr R. J. Dolloo, Proof of a formula in 
elliptic functions—Dr. E. W. NobMn, On modes of con¬ 
vergence of an infinite senes of functions of a real variable 
The condition of uniformity of convergence Is known to be 
sufficient to secure the continuity of the function expressed 
by the sum of an Infinite senes the terms of which are 
continuous functions, but the function may be continuous 
without the convergence being uniform The necessary 
and sufficient conditions have recently been made out, and 
new proofs of them are given In the paper Another matter 
discussed Is the nature or the conditions which are necessary 
and sufficient to secure that, when the terms of the series 
are Integrable without being continuous, the function ex¬ 
pressed by the sum of the series is integrable The methods 
of proof depend upon applications of the Ilcine-Borel theorem 
in the theory of aggregates —Mr, W. 11 . Young, On the 
distribution of the points of uniform convergence of a senes 
of functions. It Is proved that the points m question form 
an " inner limiting set," and that, conversely, given any 
such set of points, a senes of functions can be constructed 
having then points, and these points only, as points of 
uniform convergence.—Rev. F. H i so S sen, A generalisa¬ 
tion of Neumann's expansion of an arbitrary function In a 
Series or Bessel's functions.—Prof. A. C. Olson* On many¬ 
valued Newtonian potentials. The paper deals with a theory 
on the lines of Riemann’g theory of the Abelian functions, 
but relating to space of three dimensions. The various 
values of the potential function become different one-valued 
functions in a bounded simply^onnected region, and these 
various values must be supposed to exist Tn different co¬ 
extensive examples of this region. nThe chief question Is 
that of the existence of a potential one-valued throughout 
all the coextensive examples of the region, and having a 
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simple pole at an assigned point in a particular example, 
fwo values or a many-valued potential, which are permuted 
h} description of an irreducible circuit, may differ by a con¬ 
stant or by a variable Tunc Lion —Mr P fe B Jourdam, 
On functions all of whose singularities are non- 

cqsential —Prof J D Ivorett, On normal and anti¬ 

normal piling Ihe objeLt of the paper is to exemplify a 
convenient method of dealing with systematic assemblages 
of points Normal piling denotes a particular homogeneous 
assemblage, whereas the arrangement in anti-normal piling 
is made up of two homogeneous assemblages Both 
arrangements give the niaxiriium of compactness —Lieut - 
Colonel Allan CunnlngliAm made a preliminary com¬ 
munication on some properties of Fermat’s numbers If 
F h = 2 b>i + I and P is a produit of b's, the smallest suffix 
(a) exceeding unity and the highest nut exceeding a* —i, 
then a p_I —1 (mod P) and a 1 **' !, ^i (mod I* 8 ; 

Entomological Sociaty.November 18 — FiofE B Poulton, 
F K.b , president, in the chair.—Mr G C. Ohmmplon 
exhibited numerous specimens of both sexes of Xyleborus 
dispar, from Moncayo, Spain, taken out of beech-stumps. 
—Mr F B ilannlaia exhibited (1) on behalf of Mr H 
Britten, of Great Salkeld, Cumberland, a specimen of Trofi- 
phorus tomentruus, Marsh , from Great Salkeld, showing 
the deciduous false mandibles intact, (3) a 9 specimen <3 
Anckmnenus parum pun c talus, F , from the same locality, 
showing a malformation of the middle right tibia which 
was abnormally thin, and bent in the centre, but thickened 
at the base; the right antenna also had the last seven joints 
flattened and dilated Mr. Jennings also exhibited, on his 
own behalf, Apton sangumeum, De G , taken at Brandon, 
Suffolk, in August last, on Kumex —Mr H St J K 
Donlethorpu exhibited Aptum sorbi, <J, taken this year 
at Freshwater, Isle of Wight, and said that the cT of this 
species was extremely rare.—Mr. M. Burr exhibited two 
9 s and two (fa of the largest known earwig, Anuolobis 
c olossea, Dohrn., from New South Wales, representing the 
extremes of size, the average size being between these two 
extremes—Mr. A. J. Ohltty exhibited a specimen of the 
beetle Homaltum testaceum, taken in Blean Wood In 1900, 
and a pair of bees, Nomada gultulala, of which the <J has 
never been recorded hitherto in Britain, taken by him at 
Huntmgford, Kent, in May last—Dr. Norman Joy ex¬ 
hibited (1) Euconnus mdkbm, Mannerh , taken at Brad- 
field in July, 1901, new to the British list of .Coleoptera, 
and (2) n series of beetles taken at Brodfield at the exuding 
sap of trees attacked by Cossus tigmperda —Colonel J. W. 
Vorbury exhibited specimens of rare British Diptera, in¬ 
cluding Leptopa fxhformis, Lett, Thyreophora furcata, 
Pelidnoptera mgrtpennis, and Lucina fasciola, —Dr. T. A 
Ohapmsn exhibited specimens of Chrysophanus fhlaeas 
captured at Reigate, Locarno, and in Spain, showing the 
apparent effects of temperature on the coloration and wing 
markings —Mr. G. J. Arrow showed specimens and 
diagrams illustrating a remarkable kind of variability 
noticed in beetles of the Trogld genus Acanthocerus. 
Ihcse beetles have the faculty of rolling themselves into a 
ball, in the interior of which all the vulnerable parts are 
enclosed. The head forms a large triangular plate In 
which the eyes appear half on the upper and half on the 
lower surface. In some examples of the species exhibited 
Acanthocerus relucens , Bates) the upper division of the eyes 
orms a large, nearly circular mass, while In others It is 
reduced to a mere thin vestige, and in extreme examples of 
another species of the genus it was found to vanish 
altogether —Prof. Poulton showed an exhibit sent by Mr. 
A. H Thayer, of Monadnock, N.H., U.S A. The greyish 
silhouettes of two butterflies were represented Jn a tint 
nearly the same as the background, but sufficiently dis¬ 
tinct to be easily recognisable. On one side of one 
silhouette a row of white spots had been placed in a sub- 
marginal position. It was evident that the adjacent border 
was thereby rendered far less distinct than that of the 
opposite side of the silhouette, or of both sides of the other 
silhouette. The spots in position and shape were approxi¬ 
mately as in Papilio asterias , and Mr. Thayer oonssdmd 
they possessed a similar significance in this butterfly. Prof 
Poulton also exhibited specimens of Drurya avitimaihux, 
together with the butterflies which he suggested as form¬ 
ing a group synapoeematlc with It. The central species 
• 
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Appeared lo be Acraea tgina, round which clustered a 
number of other species of the same genus, so much alike 
as to be probably Indistinguishable upon the wing. Ex¬ 
amples of these were exhibited, viz. A. setts, pertnna, 
rpgersi, and pharsalus Another beautiful paplllonian 
member of the group, P ridleyanus , was also shown. The 
pattern yes nearest to that of the male A. egma In fact, 
so close was the resemblance that Godart had been entirely 
misled by It, and had described the PapiUo under the name 
of sidora as lhe female of Acraea egma ,—Mr Edward 
•aundert! FRS, communicated a supplementary note to 
a paper entitled " Hymenoptera Aculeate Collected by the 
Rev. A. E Eaton, In Madeira and Tenerife, in the Spring 
of 1902.’* 

Ooologlca] Society, November 18 —Sir Archibald Geikie, 
F.RS, vice-president, in the chair—Notes on some Upper 
Jurassic Ammonites, with special reference to specimens in 
the University Museum, Oxford, by Miss Maud Haalay. 
In rearranging the Upper Jurassic fossils in this museum 
the prevailing misconception with regard to Sowerby’s 
species Ammoniiet plteatiUs and Am biplex came under 
notice The type-specimen of Pensphmctes phcattlts (Sow.) 
is refigured and described It appears to be an Upper 
Corallmn form, and Is usually taken as the zone-fossil of 
that horizon. Sowerby's two figures of Peru^hinckr btplex 
represent different specimens One, probably from a 
Kimmeridge Clay nodule found in the Suffolk Drift, it re¬ 
figured and described. It would be wisest, the paper 
suggests, to abandon the name, or at least to restrict it 
to the abnormal specimen to which it was attached. The 
original specimen of Pensphinctes vat 10 co status (Buckland) 
came from the so-called Oxford Clay at Hawnes, but 
evidence that It was really derived from the Ampthill Clay 
was given. Sowerby’s Ammonites rotundas is doubtfully 
Identified as a variety of Olcostephanus Pallasianus fd’Orb ) 
It was derived from the Kimmeridge Clay of Cnipping- 
hurst, and is the zone-fossil of the Upper Kimmeridge Clay. 
—On the occurrence of Edcstus in the Coal-measures of 
Britain, by Mr E. T, Newton, F.R.S This genus was 
originally described from the United States, and was after¬ 
wards recognised in Russia and Australia. The genus was 
placed with Helicoprion and Campyloprion in the family 
Edeahdx THe specimen here described was obtained by 
Mr. J. Pringle from one of the marine bands between the 
"Twist Coal" and the 11 Gin-Mine Coal," in the Small- 
thorn sinking at Nettlebank (north Staffordshire) The 
specimen is n single segment of a fossil closely resembling 
aderfuj minor, and consists of an elongated basal portion, 
bearing at one extremity a smoothed, enamelled, and 
serrated crown 1 he fossil Is not to be referred to any 
existing speues, and a new name is given to it While it 
seems most in accordance with present knowledge to regard 
the 11 spiral saw " of Helicoprion as the sympnysial denti¬ 
tion of an Elasmobranch, possibly allied to the Cestraclonts, 
it does not senm so probable that the forms referred to 
Edestus are of the same nature The author thinks the 
latter are more likely to be dorsal defences 

Zoological Society, November 17,—IIG. the Duke 
of Bedford, K G , president, in the chair.—Mr. Henry 
Oohorron exhibited and made some ternaries on the largest 
hern of Ahmocefni stmiis yet obtained from the Soudan. 
He directed attention to the fact that the species appeared 
to bf fairly numerous on the northern boundary of the 
Congo Free State and in the adjacent parts of the Soudan 
—Mr R I Poeoek exhibited a piece of basalt, picked up 
on the coast of Victoria, Australia, which contained a web 
of the marine spider Drm kenyonae This served to illus¬ 
trate the habit of the spiders of tho genus Desis of spinning 
a closely woven sheet of silk over a crevice In the rock as 
a protection against the rising tide —Mr Pocotk also gave 
an exporitlon, illustrated by drawings, of a new suggestion 
as to the use of the white rump-patches of Ungulata, with 
special reference to the races of Burchell’s zebra—Mr 
“■ E Austen exhibited and made remarks on specimens of 
Glozilna falpafu, the species of tsetse-fly which is con¬ 
cerned In the transmission of 11 sleeping sickness 11 In the 
Uganda Protectorate He also exhibited, for the sake of 
oomteieon, specimens of four other species of tsetse-flies, 
including Glojj.Via long tennis, which occurs In Somaliland, 
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and may possibly prove destructive to the transport animals of 
the SomAliland Field Force.—Mr Oldfield Thomas, F.R S , 
exhibited, on behalf of Mr. W. E. do Winton, a drawing 
of a skin of a female gazelle—probably GauUa fnuscatensis 
—from Sheik Oman, near Aden, which showed a perfect 
hair-whorl on the withers. This whorl had been found to 
be absent in the male.—Mr C Tate Rigu read a paper 
entitled “ A Revision of the Fishes of the Family 
Loricariila," In which nearly aoo species were recognised 
as valid, 35 being described as new to science.—Dr. Stan¬ 
ford read, on behalf of Mr. V. V. Rsmanan, a communi¬ 
cation entitled " Early Sanskrit References to the Tiger," 
in which it was pointed out that the tiger was frequently 
alluded to in Sanskrit literature, and that Colonel Stewarl 
was In error in stating at a previous meeting that there 
was no Sanskrit name for this animal. — Mr. F. E Swddard. 
FRS, read a paper on the trachea and lungs and other 
points in the anatomy of the hamadryad snake (Ophw~ 
phagus bungarus ) —Mr. G. A lsulsn|sr f F.R.S , read 
a report on the fishes collected by Mr Oscar Neumann and 
Baron Carlo von Erlanger in Gallaland and southern 
Ethiopia Examples of 19 species, 4 of which were new, 
were contained In the collection, and these were enumerated 
and described 

Royal Meteorological Society , November 18.— Captain D. 
Wilson Barker, president, in the chair.—Dr. H. R. Mill 
and Mr. R G K. Lempfort gave an elaborate and In¬ 
teresting paper on the great dustfall of February and its 
origin. From the maps exhibited it appears plain that 
the dust reported on February 21 or 22 fell over nearly all 
parls of England and Wales to the south of a line drawn 
horn Anglesey to Ipswich, except in parts of north Corn¬ 
wall, Somerset, Wilts, and mid-Wales, The dust usually 
attracted attention either in the form of a dense yellow 
haze, like a London fog, or as a reddish-yellow powder, 
lying thickly on trees and roofs. The fall was often accom¬ 
panied by temperatures considerably above the average, and 
by remarkably low relative humidities In order to ascer¬ 
tain whether the composition of the dust threw any light 
on its origin, about fifty samples were submitted to the 
Geological Survey and examined by Dr J S Flett In 
addition to the coarser particles, all the samples contained 
u very fine-grained reddish clay, the particles of which were 
too minute to be determined mineralogieally This ilay 
was certainly derived from some source beyond the British 
fsles, but It was not distinctive enough to afford much 
evidence as to its place of origin Maps have been con¬ 
structed showing the distribution of the dust and the meteor¬ 
ological conditions prevailing over the period when it 
appeared These form the basis of a discussion by Mr 
Lempfert as to the place of origin and the directum of 
travel of the air which was passing over western 
Europe at the time In question The trajectories of the 
air which reached the southern half of England can be 
traced backwards in a south-westerly direction to the neigh¬ 
bourhood of the Azores, but here it turns to the south, and 
finally to the south-east, and is earned back to the north¬ 
west coast of Africa on the morning of February 19 The 
authors are therefore of opinion that there Is reason to 
believe that the air which reached the southern half of 
England on February 92 started from the north-west coast 
of Africa on February 19, and they consider this affords 
strong evidence of the African origin oF the dust, and of 
Its having travelled to north-west Europe by a path not 
very different from that Indicated by the trajectories. 

Llnnean Society, December 3 —Prof. T Bret land Farmer. 
F.R.S , vice-president, in the chair.—Dr, Eric Drabble 
gave an account of his recent researches on the anatomy 
of the roots of palms, illustrated by lantern-slides from hla 
drawings He stated that the toots of more than sixty 
species have been examined Essentially similar results 
have been obtained from each. It appears that the 
“ medulla ” in palm-roots is merely that portion of the 
common ground-parenchyma, arising at the non-stratifled 1 
apex, which becomes enclosed dlstally by fusion of the pro- 
csmblal strands, and hence differs in no respect from the 
external 11 cortical ” parenchyma An attempt was made 
to extend this Idea to other vascular plants, and the 
suggestion was put forward that all Ideas of " monostely ” 
and 41 polystely, and of 11 medulla 11 and 11 cortex 11 as 
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separata morphological entities, ore based on an artificial 
conception of the structures Involved —In a paper by Dr. 
Arthur Wlllevi F.R.S., an account was given of twenty- 
eight species of littoral Poijchsete worms from South Africa, 
of which four are new. The specimens had been carefully 
prepared, and the author is satisfied with the results. He 
comes to the general conclusion that the annelid fauna of 
the Indo-Paclfic region may be said to be composed of an 
assemblage of endemic, Caribbean, and Mediterranean con¬ 
stituents.—Notes on Mynactu Afeschougn and Cododesmw 
caltfomica, by Miss May Rathbons. The species of 
Myriactlf In question Is parasitic on Htmanthaha lorea , 
forming very small tufts with a cushion of large torulose 
colourless ceils, deeply sunk In the thallus of the host 
Material was obtained from Cumbrae in March which shows 
penetrating rhiroids belonging to some parasitic alga; they 
start from the bose of the cushion and travel far in the 
tissues of the host, and the conclusions of the author are 
that these rhlzoids act as stolons for propagating the plant, 
which seems rather to be an endophyte than a parasite 

Anthropological Institute, December 8.—Mr H Balfour, 
president, in the chair.—The Rev. R. A. Billion exhibited 
a series of polished and other slate implements from Harlyn 
Bay, Cornwall. The implements were found on the site 
of a late Celtic cemetery, the graves of which are lined with 
slate, burled some twelve feet beneath blown sand Mr , 
Sullen was of opinion that the Implements showed unmis¬ 
takably the hand of man, but, in the discussion which 
followed, Mr C H Read expressed his firm conviction that 
the implements had been worn, not by man, but by the 
sand which for centuries had been drifting continually over 
them. Moat of the implements, he considered, were simply 
chlppings from the slate linings of the graves, worn by 
the sand to their present shape —Dr William Wrlsht read 
a paper on skulls from round barrows in east Yorkshire, 
the skulls in question being now in the Mortimer Museum 
at Driffield About eighty of them were examined The 
interments, from the evidence of the finds, appeared to date 
from the early Iron or late Stone age As to the skulls 
themselves, Dr. Wright showed that almost every variety 
of cranial shape was found among them, such widely 
different types as SergPs Elhjpsatdes Pelasgicus I*ongissi- 
mus, Sphenotdes Lotus, and Cubotdes Procerus being pre¬ 
sent, while the cephalic index ranged from 69 to 9a In 
fact, so varied were (ha types (hat Dr. Wright felt that 
it was doubtful whether, in a community of the present 
day, it would be possible to find a more mixed senes of 
skull* A most interesting point was the extraordinary re¬ 
semblance, in many cases, between the skulls from any one 
barrow, In fact It was so striking that Dr Wright felt 
Inclined to attribute it to the barrows having been family 
burial-grounds The resemblance was particularly notice¬ 
able in nine skulls taken from one barrow Four of these 
hud the metopic suture unclosed, and it was interesting, and 
somewhat unexpected, to And thut metopism occurred in 
long rather than in broad skulls The conclusion drawn from 
Dr Wright's paper was that Thurnam's dictum of 11 round 
barrow round skull 11 was not even approximately accurate 
so far as skulls from the round barrows in Yorkshire were 
concerned. 

MaNCHESTRR 

Literary and Philosophical Society, November 17 — 
Prof. H. B. Dixon In the chair —Prof. Lamb exhibited end 
described two photographs, taken at the Isle of Man by 
Mr. Hiller, one of which showed very clearly the Inter¬ 
ference between the direct and reflected waves on the sea 
coast. The points of intersection of the two systems 
0/ waves were particularly well marked. Mr. T 
Thorp exhibited a small glass tube containing a little 
radium bromide at the sealed end, and terminating fn a 
bulb at the other end. The whole formed a vacuum tube, 
and. was a very convenient and portable instrument for 
showing the fluorescence of radium bromide on a barium 
platinosryanide screen In the dark. He also staled that the 
bulb caused a charged electroscope to discharge very rapidly. 
—Messrs. R..S, Hutton and J E. Pataval described eome 
experimental work which they have undertaken with the 
view of studying die effect of high gaseous pressures upon 
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electric furneco reactions. The investigation is being 
carried out In the electrochemical laboratory of the Man¬ 
chester University. The preliminary results only were 
given, progress having been necessarily slow up to the 
present Trie several dispositions of the furnace and of thti 
arcs were described, and photographs of them thrown upon 
the screen. To obtain satisfactory results it is necessary 
to exceed the laboratory scale of operations For the 
present the work has been confined to the production of 
calcium carbide, aluminium and nitric acid as effected by 
pressures up to 150 atmospheres 

Dublin. 

Royal Dublin Society, November 17 —Prof. W F, Barrett, 

F R.S , in the chair -—Sir Howard Orubb a F.R.S , read 
the following papers —(1) The adaptation of the flotation 
principle to large telescope mountings, a possible solution 
of the difficulties encountered in mounting great equatorial 
instruments; (a) the registration of star-transits by photo¬ 
graphy , (3) a new form of dipleldoscope, (4) a new survey¬ 
ing instrument for the rapid measurement of horizontal end 
vertical angles; (5) a new form of position-finder for adapt¬ 
ation to ships 1 compasses —Dr G H Pethybrldge ex¬ 
hibited and described an improved form of potomctcr.—Sir 
Howard Grubb exhibited some new forms of geodctlca! 
instruments as already described in the 1 ransactions of the 
Royal Dublin Society in May, 1902 

Paris 

Academy of Sciences, December 7.—M Albert Gaudiy 
in the chair —Some observations relating to the action of 
hydrocarbon vapours on anunal microbes and on Insects, 
and on the antiseptic rdle of uxidlsing-oxidisable agents, 
by M Barthaiot. In an experiment described by the 
author, the antiseptic properties usually ascribed to naphtha¬ 
lene were found to be non-existent There would appear 
to be a relation between the oxidising power of a body and 
its antiseptic power—On the electromotive forces resulting 
from the contact and the reciprocal action of liquids, by 
M, Barthaiot.-' On a new Protozoa, Piroplasma Donovam, 
the parasite of an Indian fever, by MM A Lavsran and 
F Moanll. A description of a parasite isolated from a 
case of fever arising at Dum-Dum, near Calcutta There 
appears to be no cssentiul difference between this parasite’ 
and the Piropljhina already known, in particular, the type 
P. bigemmum This genus of parasites occupies an im¬ 
portant place in veterinary pathology, but this is the first 
time that a human disease has been traced to it —On the 
property of emitting the n-rays conferred by compression- 
on certain bodies, and on the spontaneous emission of r he 
n-rays by tempered steel, tempered glass, and other bodies 
In a state of constrained molecular equilibrium, by M R 
Blondlot, Numerous substances havn been found to give 
off n-rays during compression, recognisable by their action 
on feebly illuminated phosphorescent calcium sulphide 
Substances such as tempered steel and glass, permanently 
under strain, appear to give off these rays indefinitely — 
Observations on the Leonids and Dielids made at Athens 
during 1903, by M D iglnltle.— On a theorem on 
measurable ensembles, by M Emile Beret.— Generalisation 
of a theorem of Laguerre, by M. A Auric. -On the quality 
of helices used in aerostats, by M Charles Menard.—On 
th’ intensity of the light produced by the sun, by M Charles 
Fabry. I he conclusion is drawn from the experiments 
described that the Illuminating power of the sun at the 
zenith, at Us mean distance, is, at the level of the sea, 
100,000 candles —On the direction of permanent magnet¬ 
isation in certain volcanic rocks, by MM Bernard Brunhaa 
and Pierre David.— The effect of time In the comparison 
of the luminous Intensity of coluured lights, by MM. Andrd 
Broca and D feulcar. If two lights of different colours 
are compared in a photometer, the equality is affected by 
the time during which the disc is exposed to the light. 
The effects are due to differences in the retinal fatigue for 
the different colours,—On a new mode of calculating the 
heats of combustion of omnic compounds, and on soide 
of its consequences, by M P. Lama 11ft.— Researches on 
Oio-compoundi. A ntw mode of formation of the IndazyUc 
derivative* by M. P. Fraundlar.— The action of hydro- 
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cyanic acid upon aldehyde-ammonia and analogous com¬ 
pounds, by M Mnrcel Doldplno. The results of the ex¬ 
periments described show that the ordinary equations for 
-expressing this reaction require some modification —A new 
ireaction of hydroxyUmine, by M L ], Simon.—A nrw 
jnethod for the preparation of aldehydes, by M. L 
Bouvoault. DisubsLituted formaldehydes of the typo 
H CO NK.R' react with magnesium alkyl derivatives to 
form compounds which, on subsequent treatment with water 
and dilute sulphuric acid, yield aldehydes 'I he yields are 
good, jnd the method would appear to be of general appli¬ 
cation.—On the migration of the phenyl group, by M 
Marc TIffionMu.—On the esters of isopjromutic acid, by 
M. G, Obavanns. The methyl and ethyl esters of pyro- 
"Uiclc arid cannot be obtained by the usual methods, but 
can be readily isolated by the use of ethyl and methyl 
sulphates —On the hydrates of ethyl alcohol, by MM C 
Virsnns and L Oodefroy. From the determination of 
the viscosity of alcohol-water mixtures, the existence of five 
hydrates of the alcohol Is inferred —The production and 
distribution of some organic substances in Citrus 
ftiaSttreNfis, by MM. Eug. Ohmrabot and G, Laiose.—On 
the chemical characters of wine arising from vines which 
are attacked by mildew, by M. Emile Mtneasu. Such 
wines are distinguished from ordinary wines by several 
chemical differences, the moat Important being the increased 
proportion of albumrnoid matters.—On the determination 
of the primitive form of crystals, by M F Wallorant.— 
The revision of the Tree marine Nematods of the region of 
Cette, by M. Etienne do Aouvlll*.—A parasitic aporozoa 
of the mussel and other Lamellibranchs, by M Louis Ugsr. 
—On the filosity of potatoes, by M G DolMroln. A 
study of the cause of the tendency to develop buds which 
lengthen considerably and remain thin —On the Permian 
system in the French and Spanish Pyrenees, by M. J 
Otvmip.—Observations relating to the Tectonic in the 
mountain valley of Jalomita, Roumania, by M J 
tsrisron. 


New South Wales 

Lincoln Society, September 30—Mr ilcniy Deane, 
vice-president, In the chair —The botany of Norfolk Island, 
by Mr. ]. 11 . Msldsn, No new species is described, but 
45 Phanerogams (Dicotyledons 34, Monocotyledons ai) and 
17 Cryptogams (ferns 6, lichens 10, fungus 1) are recorded 
far the first time as Indigenous to the island Of the Algm 
gathered from the shores, all (with one exception) are new 
records for this particular locality. The paper contains a 
careful list of Introduced plants Section il. of the paper 
deals with early general accounts of the vegetation, biblio¬ 
graphy, Ferdinand Bauer and Norfolk Island, early Govern¬ 
ment gardens on the Island, and Phillip Island. An almost 
complete collection of the Norfolk Island flora Is now in 
the National Herbarium, Sydney.—The slime of DetnaUutn 
pullulans , De Bary, by Dr. R. Grelg Imitli. A race of 
Demattum pullulans was found with Bad acactae in the 
gum-flux of Che peach and almond. From cultures upon 
solid and In fluid media a slime was obtained, which proved 
to be a pararabln.—The physical geography of the Blue 
Mountains and the Sydney district, by Mr. E. C. Andreev*. 
Repeated elevation of subafarlally carved and successively 
fanned plains or almost plains (peneplains) Is the hey to 
the history of the Blue Mountain and Sydney areas In late 
geological time. These plains, developed near sea-level, 
were successively raised to heights of 700^3000 feet above 
the same base. The devotions imposed a dome-shaped 
surface upon the area, the axis of the dome being drawn 
out In a meridional direction. The growth of the present 
rivers shows the revival of stream activities after a late 
Tertiary uplift, when the cycle of erosion Immediately pre¬ 
ceding the present one had advanced to the stage of com¬ 
pletion. 


October 38.—Prof. T. W. Edgeworth David, F R.S 
vice-president. In the chair.—The geology of th 
Glass House Mountains end district, Queensland, b 
Herald 1 . Jsmsiw —On a new species of Cellltrls froi 
New South Wales, by R. T. Baker. This pine attains 
height of about 30-30 feet, end a diameter of from 1-9 feel 
The hnnchlets are slender, with a drooping habit, gtvlni 
It a fades dlffmt from the other Australian swedes; th 

NO. 1781, VOL. 69] 


fruit cones are almost Identical with those of C. tftisBsrL 
whilst the terete branchlets are similar to those of 
C. robusta, R.Br. It appears to be a very local species, for 
aftor a botanical survey of the pines of this State it has to 
far never been found except on the top of the Gowie Ranges, 
north of Rylstone The name C. graciks is proposed for It 
in reference to the slender branchlets.—The effect of the 
Basaian Isthmus upon the existing marine fauna: a study 
in ancient geography, by C. Medley. The union of 
Tasmania and Australia has been exhaustively dealt with 
by Mr A. W. Howitt, and Prof Spencer has shown how 
Tasmanian animals entered Victoria by this vanished land- 
bridge. The present memoir discusses the barrier such an 
isthmus would oppose to migration of the marine fauna. 
—The gum and byproducts of Bader ium tacchart, by Dr. 
R Greig Smith. The gum has been identified as a 
galartan The byproducts in the fermentation of saccharose 
are carbon dioxide, ethyl alcohol, succinic, laurlc, palmitic, 
acetic and formic acids 
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LUNGE'S SULPHURIC ACID . 

A Theoretical and Practical Treatise on the Manu- 
facture of Sulphuric Acid and Alkali, 'with the Col¬ 
lateral Branches . By George Lunge, Ph.D , Pro¬ 
fessor of Technical Chemistry in the Federal 
Polytechnic School, Zurich. Third edition, revised 
and enlarged Pp. xxvn+iai4. (London 1 Gurney 
and Jackson, 1903 ) Price aJ. 12 j. 6 d 
HE volumes before us, although bearing the above 
comprehensive title, in reality deal only with the 
manufacture of Oil of vitriol, and together constitute 
vol, it of the complete work, IL is now upwards of a 
quarter of a century since this work was first pub¬ 
lished, and, thanks to the assiduity and painstaking 
zeal of its author, it still remains the standard treatise 
on the subject Ten or a dozen years ago, at the time 
of the appearance, in fact, of the second edition of this 
work, it might have been supposed that all that need 
be known or stated with regard to a manufacture so 
highly specialised as that of oil of vitriol was already | 
known, and was described in Dr Lunge’s classical 
work But it is a striking instance of the essentially 
progressive character of chemical science Ihnt, even in 
a branch of its application so well established as this, 
in which, under the stress of competition, some of the 
acutest intellects which have ever devoted themselves 
o chemical technology have laboured for years with a 
view lo make it perfect, there should have arisen during 
the last ten or twelve years what is practically a re¬ 
volution in the manufacture—a new departure, in fact, 
which bids fair to alter the whole complexion of the 
industry. 

It is this circumstance, no doubt, which has primarily 
led to the publication of this new edition During the 
last few years there has been an enormous development 
of the manufacture of sulphuric anhydride, and oil of 
vitriol itself is being made in increasing amounts by 
contact-processes. It is commonly believed that the 
chamber process is doomed. Perhaps it is But 
threatened industries, like threatened men, occasionally 
live long Indeed, it is Dr Lunge's opinion that the 
old lead-chamber will in all probability still yield the 
principal supply of ordinary sulphuric acid for many 
years to come It is interesting to see how, indeed, 
the more modern processes have indirectly afforded a 
fresh lease of existence to the older one. The lead- 
chamber with all its appurtenances is too costly a 
plant to be lightly discarded, and so long as it can be 
kept going at a profit, so long will it continue to be 
used. The manufacture of oil of vitriol by the chamber 
process is one of those highly developed industries in 
which, by reason of its magnitude, small economies arc 
all important, and, as Dr. Lunge’s book shows, it Is 
only by constant vigilance to prevent waste, and by 
promptitude to make use of improvements, that it can 
stave off what some people regard as its inevitable 
doom. 

The compiler of a work of this feheracter who seeks 
to achieve what Dr, Lunge defines to be his purpose-— 
namely, to furnish chemical manufacturers with a 
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trustworthy guide for actual practice as well as ex¬ 
haustive scientific and technological information for 
alt students of this branch of industry—must be pre¬ 
pared to suffer many rebuffs and disappointments in 
his search for truth There is an obvious refer¬ 
ence to this fact in the allusion to the studied reticence 
of the great acid trusts and " the somewhat narrow¬ 
minded apprehension 11 which fears " that by en¬ 
lightening their neighbours they might injure Ihcir 
own interests 99 Luckily for the cause of technology 
(here arc manufacturers who, in the words of the 
author, 11 arc far-sccing and large-hearted enough " 
not to restrict their experience " within the precincts 
of their own business circle. To these men—and Ihe 
list is a goodly one—Dr. Lunge is indebted for much 
variable information 

The interested reader will nnUirally first turn lo LJr. 
Lunge's account of the so-called contact-process, the 
process which, as already stated, in some foim or other 
piobably marks the direction which the manufacturer 
of the future is destined to take. In this respect the 
third edition, which, pace Dr, Lunge, we hope does 
not represent the last opportunity ihe author will have, 
of treating the subject, constitutes a new departure, 
and is perhaps its most valuable, as it is its most 
interesting, feature Thanks to the special communi¬ 
cations of nearly all those who have been mainly in¬ 
strumental in developing it, and more especially of the 
large firms concerned, Dr. Lunge has been enabled 
to elucidate, for the first time, the his lory of ihis special 
branch of a great industry For much of our inform- 
ation concerning its present state, we arc indebted to 
the Badischc Amlin- und Soda-fabnk, who permitted 
Dr Knietsch to make known many details of the pro¬ 
cess m lhe course of lus remarkable and interesting 
lecture to the Berlin Chemical Society two years ago 
The account then given has been supplemented by new 
and valuable information from the same firm, as well 
a*, from other manufacturers in Germany 
As has already more than once happened in the 
history of technology, and especially in chemical tech¬ 
nology, the fundamental idea on whuh the modern 
method of making concentrated oil of vitriol depends 
had its origin in this country. It was Davy who, in 
1817, first directed attention to the occurrence of what 
were at one time classed as “ catalytic," but are now 
generally called 11 contact," reactions—phenomena 
which immediately engaged the attention of his re¬ 
lative, Edmund Davy, and thereafter of Dobcremcr and 
Berzelius. But what is of special interest is that some 
years before Berzelius published his well-known paper 
on catalysis, the attempt was made in this country to 
turn contact action to account in the manufacture of 
oil of vitriol. in 1831 a vinegar manufacturer of 
Bristol named Peregrine Phillips took out a patent 
for “ certain improvements 11. manufacturing sulphuric 
acid, commonly called oil of vitriol, viz., firstly, causing 
an instantaneous union of the sulphurous acid gas with 
the oxygen of the atmosphere, and bo save saltpetre 
and the cost of vitriol chambers, by drawing them in 
proper proportions, by nn air-pump or otherwise, 
through an ignited tube or tubes of platlna, porcelain, 
or some •material not acted on by heated sulphurous 
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add gas, in which are line platina wire or platina in 
any finely divided state. The sulphuric acid formed ie 
absorbed in a lead-lined tower, filled with pebbles over 
which water is made to trickle down ” 

With reference to this patent Dr. Lunge writes :— 

11 Undoubtedly we have here the fundamental 
features of the contact-process as now employed, and 
Peregrine Phillips must be called its inventor in the 
same way as Dyar and Hemming arc the inventors 
of the ammonia-soda process The history of both 
inventions presents some common features Made and 
patented in England, within a very few years of each 
other, by persons otherwise absolutely unknown, 
evidently neither trained chemists nor practical manu¬ 
facturers in their respective lines, they remained 
almost unnoticed in the country of their birth; they 
were taken up in foreign countries, at first by men of 
science, afterwards by manufacturers, but only after 
having suffered many checks were they brought to full 
technical success, both abroad and in England, after 
an almost equally long interval during which all 
attempts in that direction were judged hopeless " 

There is no “ tariff-wall " against the importation 
of English ideas into Germany. “ Almost immediately 
after the publication of Phillips’s patent two German 
scientists repeated his experiments.” These were 
Magnus and Doberemer, and on their observations 
Kuhlmann based his patent of 1838. Three years be¬ 
fore this time Clemen t-Dcsormes was reported to have 
written, 11 I am convinced that in at most ten years it 
will be possible to make sulphuric acid on the large 
scale from its constituents without lead-chambers, 
nitric acid or nitrates." Events somewhat belied this 
confident prediction What, however, was not possible 
during the first half of the last century was found to 
be perfectly practicable during the later years of the 
second half. 

The space at our disposal precludes any attempt to 
show in detqil how this result has been accomplished. 
All the mam facts are set out in Dr Lunge’s account 
and in the interesting communications from the 
Badische Anihn- und Soda-fabnk, the Hochst Farb- 
werke, from the Schrocder-Grillo firm, the Mannheimer 
Verein, and last, but not least, in the account of the 
process as gradually developed under the direction of 
Clemens Winkler at Freiberg. Together the whole 
story constitutes one of the most interesting chapters in 
the history of the development of the manufacture of an 
article the production and consumption of which have 
been held to be a measure of the degree of a country's 
civilisation 


RELIGION , LIFE AND GENIUS . 
Grundnss der Relijfionspkilosophie. By D Dr. A. 
Corner. Pp. xviu.+448. (Leipzig. Verlag der 
DUrr’schen Buchhandlung, 1903.) Price 7 marks. 
Gesammelte Aufsdtze zur Phtlosophte und Lebens - 
anschauung . By Rudolf Eucken- Pp 342 (Leip- 
, zig: Verlag der Durr’schen Buchhandlung, 1903.) 
Price 4.20 marks. 

Friedrich Nietzsche ■ 5 cm Leben und inn Werk By 
Raoul Richter, Pp. vi + 288. (Leipzig: Verlag der 
Ddrr’sdien Buchhandlung, 1903 ) Price 4 marks. 
HE author of the 11 Grundnss der Religionsphilo* 
sophie ” brings to his exposition a wide know¬ 
ledge of the literature of the subject, and a very com- 
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prehenaive grasp of the forms which religion hoe 
assumed in various countries and at different stages of 
its development. This preliminary mastery of the sub¬ 
ject shows itself, not only in the mass of material 
actually used, but also In the tone of the book; it is 
marked by a gratifying breadth of treatment. After 
an Introduction on the place of a philosophy of religion 
in a general scheme of philosophy, there follows a 
lengthy sketch of the phenomenology of the religious 
consciousness. From this the author proceeds to the 
metaphysic of religion, dealing with the existence, 
essence and actuality of God. This forms the second 
division of this part; the third Is devoted to the psycho- 
logy of the religious subject, to belief and certainty. 
The second part is concerned with outward expressions 
of belief, and deals historically and critically with 
various developments, from sacrifice to prayer and 
contemplation, on what may be called the subjective 
side, and, oil the objective side, with local cults, 
feasts, and symbols. The section concludes with dis¬ 
cussions on the relation of religion to morality, know¬ 
ledge and art Finally, the laws of the religious life 
are briefly discussed. 

This programme will indicate the comprehensive¬ 
ness of the author’s treatment. The book attains 
unity in its multiplicity by virtue of the leading idea 
round which the facts are grouped. Religion, in its 
widest sense, is taken to be the spiritual life of the 
individual. As such we expect to find it subject to 
development; progress is as possible here as elsewhere, 
and, in fact, the history of the forms of reiigion shows 
a gradual purification and ematicipation advancing 
with the gradual refinement of experience. The goal 
is a union of God and humanity, the end must not be 
in abstractions, but in the concrete realisation of unity 
in life and purpose, for which, as for the unity of the 
world as object of the sciences, the reality of the Divine 
immanence is the only true ground. 

To a great extent this is a position which most 
thinkers could accept, with the exception of one point. 
The distinction between the theological and non- 
theological philosopher rests finally on the view each 
takes of his ultimate. The author seems well aware 
that this is the crux; he expressly avoids pantheism, 
and would assert the rights of the individual. But 
what, then, is the relation between God and the In¬ 
dividual? The answer seems inadequate in so far as 
certain theological aspects of God are assumed, while 
no proof is given that contradictions must be unified 
or that a unity for us can only be grounded in a unity 
that is for itself. Here the religion and the philo¬ 
sophy make a compromise not altogether unfamiliar. 
We regret that we cannot follow the author here; 
others may succeed better, and certainly no one will 
foil to see that his book is a valuable contribution 
toward a philosophical treatment of religion. 

The essays and addresses of Rudolf Eucken were 
well worth publishing in book form. They fall Into 
three classes. The first group deals with political 
philosophy. The author is mainly interested in the 
opposition of mechanism and spirit which is character* 
istic of the present age. Man, striving to subdue 
nature, builds up a vast mechanism; in the human 
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sphere organisation runs a fervid course; die watch- | 
words are work, efficiency, achievement; the demand , 
is for uniformity; the world is more and more, and 
ret the individual does not wholly wither; the life of 
the spirit persists in its claim for recognition, so that 
there is a progressive differentiation of subject and 
abject, leaving us with the necessity and the problem 
af a higher synthesis. An essay on the late lamented 
Finland is characteristic in its generous estimate of 
the meaning and value of quality as against quantity 
in political life. 

The spirit of this first section pervades the others. 
The biographical studies, eight in all, range from 
Aristotle to Karl Steffensen. The study of Goethe is 
notable for its delineation of a great man, a spirit of 
informal vigour, broad, active, and penetrating. The 
discussions on religion resume the thoughts of the first 
section. As the world grows man seeks escape into 
the infinite. Religion must progress as the world 
develops, and 50 fit itself to effect that redemption of 
the spirit of man for which the author pleads. The 
concluding essay deals with the teaching of philosophy, 
and contains advice worthy of all acceptation. 

11 Friedrich Nietzsche sein Lcben und sein Werk M 
is a book that should prove of interest now that 
Nietzsche's works are being presented in a transla¬ 
tion. The life and the work are treated as comple¬ 
mentary aspects, a method more than usually fruitful 
in this case; nothing could be more illuminating for 
our understanding of this eccentric genius than the 
Wagner episode; it forms a vigorous chapter in this 
book, and is a concrete exposition of Nietzsche’s 
character, more effective than any abstract analysis 
The second portion of the book, dealing with 
Nietzsche's writings, is well developed and shows 
sympathy and insight. To some extent the book is 
an apology for Nietzsche; the author is clearly aware 
that not a few will approach the subject with pre¬ 
judices; not a few will continue to feel that some 
allowance has to be made for one to whom nature 
denied a stable equilibrium. As the book says, 
Nietzsche's power lies in raising rather than solving 
problems. The author obscures with some partiality 
those elements in Nietzsche’s history which show the 
natural bias, intending clearly to oppose his own treat¬ 
ment to others which have neglected the genius and 
made too prominent the pathology of their subject. 

G. S. B. 


ATOMS AND THE MTHER . 

Hypo these zur Thermodynamik. Vet such einer leicht - 
fasshchen Darstellung etniger Printtpe der Mole- 
kulartheorie mit Zugrundeiegung der Keplerschen 
Gesetze filt die Planetenbewegung. By Victor 
GrQnberg. Pp. vi + 73. (Leipzig: J. A. Barth, 
1903.) Price 3 marks. 

'T'HIS little book consists of a discussion of the 
elementary portions of the kinetic theory on 
somewhat hovel Ikies; the main tit lb fa therefore mis¬ 
leading ; It is true that the subtitle modifies one’s 
expectations to a certain extent, but even then the 
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contents hardly come up to what one is led to hope 
for. The hypothesis referred to is the following.— 
the structure of the ether Is grahular; the ether 
particles rotate round their axes and circulate round 
each other, atoms are condensed ether particles, and 
the circulation of Lhe latter is therefore to be identified 
with the rotation of the atoms; these in their turn 
circulate round each other, this motion constitutes the 
intramolecular rotation, ultimately the molecules 
circulate round each other. 

Four distinct motions are thus introduced, but later 
on (p. 41) an additional fifth motion appears, another 
intramolecular motion; in what respect this motion 
differs from the circulation of the atoms remains a 
mystery. The molecules (and atoms) attract each 
other owing to their rotations and to the streams of 
ether particles which are thereby set up The centri¬ 
fugal force arises from the ether pressure when the 
molecule made to move in a curvilinear path; this 
pressure makes equilibrium with the external pressure 
and the molecular attractions; it is calculated by 
dividing the centrifugal force by the area of the sphere 
swept out by the molecule When this pressure is 
multiplied by the volume of the sphere, the product 
is found to be two-thirds of the kinetic energy of the 
motion of circulation, and this law, which is identified 
with Kronig’s law, is soon extended to the whole gas; 
incidentally Wfe notice that the volume of N molecules 
is found to be N 9 times the volume of one (?) It is 
somewhat unpleasant to be reminded of the fact that 
the curvilinear motion, with its concomitant centri¬ 
fugal force, does not exist in the gaseous state, the 
only state in which Boyle’s law holds, and is confined 
to a state intermediate between gas and liquid, what¬ 
ever that may be. 

In the discussion of the adiabatic formula we obtain 
a momentary glimpse of Kepler’s laws, which are so 
prominent in the title. When the gas is compressed, 
say to onc-cighth of its volume, the distances of the 
circulating molecules are halved and their velocities 
thereby doubled the temperature being proportional 
to the kinetic energy becomes increased to four times 
its value; substituting these results in the adiabatic 
formula we find for the ratio of the specific heats the 
value 5/3, as required by monatomic gases We are 
afraid that a partial success of this kind may have 
induced the author to attach more value to his theory 
than wc think it deserves. 

Temperature depends originally on the rotation of 
the ether particles; when heat Is supplied to the body 
its ether particles begin to rotate faster; in con¬ 
sequence of this (why?) their circulation, t c. the rota¬ 
tion of the atoms, slows down, on the other hand, the 
intramolecular motion of the atoms increases, the rota¬ 
tion of the molecules, and thus their mutual attraction, 
diminishes, and finally the molecular circulation, on 
which the molecular pressure depends, increases. 
Obviously the situation is saved by assuming an odd 
number of motions which increase and diminish 
alternately! Can anything more arbitrary or uncon¬ 
vincing be Imagined? If the reader thinks that this 
short review cannot be doing the pamphlet justice, let 
him try fy himself. J. P. K 


NATURE 


[December 24, 1903 


i/iz 


OUR BOOK SHELF. 

Animals of No Importance . By D. Dewar. Pp. 113. 

S ilcutta and Simla. Thacker, Spink and Co.; 
ndon : W. Thacker, 1903 ) 

The essays collected in this little volume have, with 
one exception (which made its appearance in the 
Indian Daily Telegraph ), been previously before the 
ublic in the columns of the Times of India , Although 
is style is occasionally somewhat slangy, the author 
discourses in a pleasant and readable manner on the 
habits and mode of life of various living creatures 
commonly met with by the resident in India, inclusive 
of some of those to be seen on the voyage. Excluding 
all such animals as come under the denomination of 
frame—whether great or small—he confines his atten¬ 
tion to the less attractive, although in many cases by 
no means the less obtrusive, members of the animal 
world, and from this lowly aspect of his subject he has 
chosen the title of the volume. 

As a rule, each of the various essays is devoted in 
the main to a particular species. One of the most 
amusing of the senes treats of the Indian crow—the 
miscalled Corvus splendens —a bird which, despite its 
store of mischief, Mr Dewar allows the possession 
of some redeeming traits. He can, however, scarcely 
find words to express his detestation of that noisome 
est, the common fly—a detestation shared by all who 
ave resided in the east On the other hand, the spider 
is a creature for which the author expresses the 

f reatest admiration, ranking its intellectual powers 
igher than those of ant, bee, or wasp 
Under the title of the " Malaria Middleman ” will 
be found a good popular account of the manner in 
which the Anopheles mosquito conveys the malaria 
germ; although it would have been better had the use 
of "scientist 1 '’ been avoided. To one sentence in 
another article, namely, that " dinosaurs and sea-ser¬ 
pents disported themselves in the ocean ” (p 62), we 
venture to take strong exception Although, perhaps, 
one relating to the movements of the fins of flying- 
fishes is the only zoological observation of any import¬ 
ance, we may commend the work as an excellent 
practical example of " nature-teaching,” and at the 
same time as showing how the enforced tedium and 
confinement of Indian hot-weather life may be miti¬ 
gated by the intelligent observation of the ways of the 
uninvited denizens of the bungalow and its immediate 
surroundings. R. L. 

Farming. By W. M Tod, M A With illustrations 
bv Lucy Kemp-Welch Haddon Hall Library. 
PP- vi + 268 (London : J M Dent and Co , 1903 ) 
Price 7 s. 6 d. 

The Haddon Hall Library has hitherto dealt only with 
various branches of sport; its incursion into the serious 
domain of agriculture is therefore rather a novelty, 
but as Mr, Tod indicates in his opening chapter farm¬ 
ing is something more than a business. There are 
probably few men who have not deep in them the desire 
to cultivate a plot of land or to breed some kind of 
animal; it is a form of atavism, civilised man gets his 
amusement from the pursuits out of which he dragged 
a hard living In the early world, and farming, like 
shooting and fishing, has long been the rich man's 
recreation. The professional can still make a living 
by it, but the amateur often finds his farm little less 
costly than his shoot. It would be hardly fair to Mr 
Tod to say that his book is intended for the latter 
class of readers; dearly he has in mind the man to 
whom farming is bread and butter, but he is very sure 
that If the farmer sometimes finds the butter spread 
too thin he may look for abundant compensation In 
the pure joy of life on the lend. 
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Mr. Tod's book then differs from the ordinary text¬ 
book of agriculture in treating his subject from a 
somewhat more generalised and human point of view; 
he deals with the functions of the soil, the principles 
of ullage, manuring and cropping, live-stock, and the 
system on which a farm should be managed, without 
any elaboration of detail, but with an intelligent appre¬ 
ciation both of the scientific basis of agriculture and 
of the other considerations which must regulate Its 
piuctice Hero and there his statements and recom¬ 
mendations are open to criticism; in a country $0 
diversified as Great Britain, the routine of management 
must change with the shifting conditions of climate 
and soil, but in the main the book presents a very 
sound picture of the farming of the midlands and east 
of England. Mr. Tod’s experience is sufficient 
guarantee that the book is practical; at the same time 
he is no blind follower of the old paths, but is insis¬ 
tent that agriculture, to be successful, must adapt 
itself to the altered state of our markets since the great 
tradition of British farming was established. 

The book is clearly and enthusiastically written, and 
wc can cordially recommend it either to the man who 
has a little place in the country and wants to do some¬ 
thing more than blindly follow the lead of his bailiff, 
or to the general reader interested in the land and 
desirous of understanding its great industry. To the 
young landowner or to the boy who 19 anxious to take 
up farming as his walk in life the book will give an 
excellent picture of the work of a well managed farm, 
and will serve as an inspiriting introduction to a more 
technical study of the subject. Like all the volumes 
of the Haddon Hall series, the book is charmingly 
produced, well printed on good paper, and with some 
illustrations by Miss Kemp-Welch which catch the true 
spirit of the English country-side. A. D H. 

Queries in Ethnography. By Albert Galloway Keller, 

Ph D Pp. ix+77. (London : Longmans, Green 

and Co , 1903 ) Price 2 s. net. 

Dr A G. Keller's small book of questions in ethno¬ 
graphy is intended for the use of the " intelligent and 
partially instructed layman.” The specialist, he in¬ 
forms us, needs no such manual, and the utterly un¬ 
instructed are unfitted to use one with discrimination 
and result. We agree with him The 912 questions 
comprise a very wide range of ethnographical inquiry 
under the following heads —(1) maintenance; (2) 
perpetuation; (3) gratification; (4) religious and supers 
stitious ideas and usages; (5) the societal system; (6) 
contact and modification. 

The system followed has been that developed by 
Prof. Sumner, of Yale University, and the questions 
evidently are based also on the admirable " Notes and 
Queries on Anthropology ” edited by Dr. J. G Garson 
and Mr C. H. Read, and on the set of questions Issued 
by Dr. J. G Frazer. Not one of these rooks has been 
written by a field ethnologist, and it is perhaps doubtful 
whether a field ethnologist would write 9 uch a book, 
as the answers given to such questions by the collector 
are apt to be snippety, and, with the view of answer¬ 
ing the question succinctly, he would be inclined to 
leave out other descriptive matter which did not appear 
to be relative to the particular question, but which 
might be, nevertheless, of supreme Importance. Dr. 
Keller asks " exactly what is meant by 1 father, 1 
1 brother, 11 son/ if they do not correspond to our own 
terms? " This sort of questioning is of little real 
value; the only satisfactory method is the genealogical 
one devised by Dr. Rivers (Joum. Anthrop. Inst., vol. 
xxx. p. 74, iqoo). Nothing is said about the value of 
obtaining information concerning different schools of 
decorative art and the significance of the designs. 

Doubtless Dr. Keller’e little book will prove of con- 
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a&derable service. Practically all one can say to a 
traveller is that he should collect full information about 
everything, and books of this kind are valuable in 
suggesting topics for inquiry. 

Catalogue of the Lepidoftera Phalaenae in the Brittsh 
Museum . Vol. iv. Catalogue of the Noctuidse in 
the Collection of the British Museum. By Sir 
George F. Hampson, Bart Pp. xx + 689, plates 
Iv.-Jxxvii 1 and 125 woodcuts. (London Printed 
by Order of the Trustees ) Price 15* ; plates 165. 
The previous volume^ of this important work appeared 
in 1896, 1900, and 1901 respectively, and we have now 
to record the publication of vol. tv , which includes the 
Agrotlnse, the first of the fifteen subfamilies into which 
the frreat family of Noctuids is divided, 1139 
Agrotins are described in the present volume, out of 
the 10,000 to 12,000 known species of Noctuidae, 

As the Agrotins are well represented m Europe and 
North America, this volume will perhaps appeal to a 
larger number of lepidopterists than its predecessors, 
which treated of more showy, but principally tropical, 
moths For the plates of Agrotins trichromatic 
photography has been employed, as more suitable to 
represent the generally dull colours of the Noctuidse 
than chromofithography, which is considered better 
adapted to bright coloured moths, such as Arctiads 
Most of the leading lepidopterists of Europe and 
America have helped to make Sir George Hampson's 
work more complete by the contribution of specimens, 
or coloured photographs of unique types, ana the loan 
of co-types. 

Descriptions of the known Inrvee of Agrotinae are 
added from various authentic sources, those of North 
American species being mostly contributed by Dr 
Harrison G. Dyar 

The general arrangement of the book is in all re¬ 
spects similar to that of previous volumes, and the 
execution of the plates is excellent, though one or two 
fiirures may perhaps be somewhat undercolourcd—not 
a very serious point, however. 

There are small matters on which we think inform¬ 
ation, when attainable, might have been added, such 
as the elevations between which mountain species 
occur (which is only rarely mentioned) and the lati¬ 
tudes at which Arctic species have been found. 

As we may reasonably assume that the increase of 
our knowledge of moths will be still more rapid in the 
future than it has been in the past, we can hardly 
expect Sir George Hampson to complete the Noctmds 
in less than ten or twelve volumes At a rough esti¬ 
mate it is probable that out of the 1139 species described 
in vol. iv less than 300 may have been included in 
Walker’s catalogue of 1856-1866. Rather more than 
loo species of Affrotins have been described by Sir 
George himself, either for the first time in the present 
volume, or in previous publications. 

Proceedings of the London Mathematical Society. 
Vol xxxv. Pp. 476 (London: Francis Hodgson, 
» 9 °J-) 

A special interest attaches to the present volume from 
the fact that it marks the retirement from the 
secretaryship of Mr. R. Tucker after thirty-five years 
of office Mr. Tucker was elected a member of the 
Society on October 16, 1865, and two years later he 
succeeded G. C, de Morgan as secretary. Mr. Tucker 
has been responsible Tor the greater part of the editorial 
duties connected with the issue of the Proceedings 
frogi part xii. onwards, and he has succeeded in pro 
during a series of English mathematical transactions 
of which he may well feel proud.* 

Among the subjects treated bi this volume we note 
Dr. Hobson’s presidential address on the infinite and 
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the infinitesimal in mathematical analysis, and papers 
by Mr. Con wav on light propagation in a uniaxial 
crystal, by Prof A. C. Dixon on summation of series 
and expansion of functions, by Prof Hill on power 
series, by Prof Lamb on wave motions, by M. Picard 
on existence theorems for differential equations (in 
French), by Mr. Whittaker on harmonic analyses, by 
Mr. VV H. Young on sets of points and intervals, and 
many other papers of equal interest. 

Insist on Yourself. The only Law of Success. pp 
45. (London; Gay and Bira. n.d.) Price 1 s. net. 
This little book is intended to set forth concisely many 
of Emerson's utterances on the importance ana power 
of individuality The M thoughts 1 ' selected are 
attractively arranged and nicely printed. 


LETTERS TO THE EDITOR. 

\ The Editor does not hold hi ms elf responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, re j re tod 
manuscripts inf prided for this or any other part of V*iurk 
No it dice 1 s taken of anonymous communications 1 

The Unusual Sky Colours and the Atmospheric 
Circulation. 

Prof. I*', A. Fori l writes me concerning my letter In 
vol Ixvin p, 623, that although he did not himself observe 
the coloured ring around the sun prior to the first of last 
August, yet he has been informed that it was seen in 
Europe much earlier The observers and dates quoted by 
M l'orel, arranged by localities from north to south, ore 
as follows —Director RyknUhefF, of the Central Physical 
Observatory at St. Petersburg, noted, an opalescent veil 
surrounding the sun on October 5 and November 9, 190a, 
January 21, February 10, 18 and 23, Marth 17, April 5, 
May 29, and July 26, 1903 Dr Busch, at Arnsberg, West¬ 
phalia, saw the same thing on November 19, 1902, March 
21 and 22, 1903, and Prof Wolf, at Heidelberg, during 
January, 190 j Dr Maurer, at Zurich, observed the ring 
also in January, on March 27 and 28, June 7, 8, 9, and at 
I he end of July, 1903 Therefore, M Furel says, very 
properly, that smre the phenomenon was observed 
piactically simultaneously in Europe and America, no 
hypothesis as to why it appeared first in the last named 
country is needed While admitting the truth of the state¬ 
ment, i would remark that a faint whitish ring around the 
sun was recorded by me here as early as June 26, 190*. 
although it was not noticed again until the close of the year. 
Ihe equally early appearance over southern England of a 
large brownish corona, which became smaller but more 
conspicuous during die summer and autumn of 1902, is de¬ 
scribed by Mr T. W. Backhouse In Nature (vol lxvii p. 
> 74 ) ‘ 

M Forel pointed out in the Com^lci rendus of the French 
Academy of Sciences for August 10 that in view of the 
intermittent character of the brilliant colours of the western 
sky after sunset during the preceding year, produced, he 
assumed, by the breaking up of the continuous ring of 
volcanic dust into separate cloud masses which passed 
successively over Europe, ft became or interest fo ascertain 
whether the present Bishop’s ring, unlike its predecessor, 
was always visible in favourable circumstances The 
data mentioned, as subsequently sent M Ford, proved that 
the new Bishop's ring was visible only at irregular in¬ 
tervals, as he had surmised. Now, if this phenomenon, as 
well as the discontinuous sunset glows, were caused by the 
passage of isolated masses of volcanic dust, It seems 
possible, by comparisons with observations at distant 
stations, not only to trace the direction of their drift, but 
also to determine their approximate velocity. Accordingly, 
the records at Blue Hill of the occurrence of Bishop's ring 
and of abnormal glows after sunset during the past year 
were examined, and the tendency of both phenomena to 
occur Intermittently, but not necessarily simultaneously, was 
established, even though the transparency of air remained 
nearly constant 
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On comparing these days with those on which Bishop's 
ring was stated to have been visible at Zurich, and with 
the dates, from M- Ford's paper, of abnormal sunset glows 
seen at Merges, it was found that the successive appear¬ 
ances of the respective phenomena occurred here about 
twenty days later than they did in Switzerland. Of course l 
the weather conditions at sjngle stations introduce irregu¬ 
lar files, so thst the conclusion must be regarded as un¬ 
certain, but supposing it to be approximately correct, since 
the stations used lie nearly in the same latitude, and we 
can assume that the drift of the elevated dust-clouds was 
from west to east, their velocity in passing around the 
globe, from central Europe to the eastern United States, 
was about 30 miles per hour, or a rate considerably less 
than that found from trigonometrical measurements to be 
the velocity of the highest ice-clouds. 

In the case of the great Krakatoa eruption in 1883, the 
speed of the ash-cloud as it circled the globe from east to 
west along the equator, and its slow diffusion toward the 
poles, was determined from the observation of the successive 
appearances of coloured suns and brilliant sunset glows in 
different parts of the world, collected by the Royal Society's 
committee appointed in 188^ The assistance in solving 
the problem or atmospheric circulation which a knowledge 
of the drift of dust ejected into the upper atmosphere by 
volcanoes situated in the tropics might furnish would 
certainly justify obtaining all available data bearing on the 
march of the abnormal sky colours Mr. Clayton, of this 
observatory, began the collection of such data some time 
ago, but was deterred from continuing the work by reason 
of the difficulty In obtaining definite information A task 
of such magnitude belongs properly to a commission 
possessing the necessary facilities for collecting and dis¬ 
cussing the material, so It is hoped that an organisation 
like the Krakatoa Committee, the admirable report of which 
was published In 1887, may undertake the study of the 
recent and present remarkable sky colorations, probably 
occasioned by the eruptions In 190a of the volcanoes In 
Martinique and St Vincent. 

A. Lawrence Rotch 

Blue Hill Meteorological Observatory, Hyde Park, 

Mass , USA., December 11. 


[Internal Oscillation In the Waters of Loch Nee*. 

I would beg a little space In your columns to direct 
attention to some of the conclusions which I draw from 
temperature observations taken last summer in Loch Ness. 

Routine observations have been taken at the south-west 
end of the loch several times a day since the middle of July, 
and I find that the temperature at any depth between 100 
and 300 feet changes with time in a markedly periodic 
fashion, the duration of a period being approximately three 
days. At about aoo feet the difference between a maximum 
and a minimum is something like 5 0 F. At greater depths 
ihe temperature change Is less, but of the same period and 
the same phase. At depths less than aoo feet also the 
temperature change appears to fall off in magnitude whilst 
retaining the same period and phase, but here there appear 
to be other changes more or less obscuring the simple 
periodic variation. Diagram 1 gives a few observations at 
aoo feet. 

I conclude from these observations, and others taken at 
different parts of the loch, that there Is an Internal oscilla¬ 
tion In the waters—an internal seiche, similar to the swing¬ 
ing which may be set up in the Interface between oil and 
water lying the one above the other in a trough. For such 
& motion we Require liquids of different density lying one 
above the other; In the loch the upper waters being warmer 
are lighter than the lower strata, and I think It probable 
that the region where the temperature changes most 
abruptly acts as a surface of separation, and is comparable 
with the interface between the oil and water In the simple 
arrangement just mentioned. In Diagram a I have tried 
lo illustrate the motion. The shaded portion is Intended to 
mreient the warmer water, and the hard line the region 
jrnere the temperature changes most abruptly. Rough 
calculations on the assumorion that the swinging Is of this 
nature give the period of the order observed. A eery re- 
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markable point Is the large amplitude of the vibration. At 
the ends of the loch the Isothermal surfaces suffering the 
reateat displacement may move through ae much as 75 
set. 

The observations make It probable that this swinging Is 
started by gales and strong winds. Winds produce a slope 
of the upper Isotherms down towards the lee end of the 
loch, and the stronger the wind the deeper fs this effect felt. 
So that strong winds are able to displace the relatively deep 



isotherms in that region where they act as an Interface, 
and on the wind falling the Isotherms swing back and 
continue to swing freely with a natural period. 

Unfortunately it is necessary to wait for the return 
of summer before more observations can be made bearing 
on the subject, as the waters are now of almost uniform 
temperature. 

I believe I am right in saying that such a phenomenon 
had up to this never been even suspected by linfnologlsts. 



Fig a. 


I do not think the temperatures of the deeper strata of watar 
in any lake have been systematically observed. The pheno¬ 
menon seems to me of great Interest and worthy of careful 
study, as it appears to rank In importance along with {he 
ordinary seiche* which have been studied with such care 
and perseverance by Forel and others. 

E. R, WATdOM. 

Scottish Lake Survey, Fort Augustus, N.B., December xa. 
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A GREAT RELIGION. 1 

I F any proof were needed of the value of the com¬ 
parative method in historic research, It is afforded 
by'tlwse handsome volumes. The science of com¬ 
parative philology produced that of comparative 
,inythology a and the establishing of a system of 
analytical study of myths and folklore, which ex¬ 
tracted meaning from the meaningless, and turned the 
mere fable into precious fragments of historic record. 

The study of myth and folklore revealed certain 
laws that were common to most systems by which the 
growth and development of a religion could be studied, 
hirst, it established the fact that a religion, be it the 
most elementary beliefs of a savage people or the 
fully developed creed of dynastic Egypt or Chaldea, 
or the sacerdotal system of the Hebrews, was 
essentially the product of the human mind—religion 
becomes, therefore, a branch of anthropology, and re¬ 
quires to be studied by the methods of that important 
science. 

No religion of the ancient world so much demands 
to be studied by the anthropological method as that 
of Egypt. Its antiquity far exceeds that of all other 
nations, for many of its component elements belong 
to the prehistoric age. Viewed as a whole, it is a 
perfect conglomeration of strange and contradictory 
elements. Grossly savage beliefs of animal worship 
and cannibalism are found side by side with the most 
simple monotheism, and magic and demonology with 
an elaborate system of eschatology which in the latest 
times exercised a powerful Influence on that of 
Christianity. Not only was the student faced with 
this confusion of elements, but there was another 
serious difficulty to encounter. Unlike the great 
Aryan or Semitic religions, the Egyptian religion 
possessed no canonical books like tne Vedas or 
Avesta or the Hebrew scriptures. The Egyptians were 
not a literary people; there was a scribe caste, powerful 
through its priestly and official associations, but 
essentially a caste. Unlike the Babylonians, they had 
no national epic poems, no exegetical literature. 
i The only work which in any degree could be con¬ 
sidered as the sacred book of the Egyptians was the 
“ Book of the Dead,” a mosaic of material of various 
ages and sources. The student, therefore, who would 
solve the riddle of the Sphinx and reduce chaos to 
system and order, must be a bold man, and prepared 
to face much labour and study: Great scholars had 
already laboured In the field. Dr. Heinrich Brugsch, 
in his work " Religion und Mythologie, der Alton 
iEgypter,” had attempted to set forth the chief 
features of this wonderful religion; he had, however, 
been hampered by his material. The fine editions of 
the 11 Book of the Dead,” such as the Anl and Nu 
papyri of the Theban age, were unpublished, and he 
had recourse chiefly to late material of the Ptolemaic 
age, a time when the Egyptians themselves knew 
little of their own religion. Moreover, Brugsch 
approached the subject from a classical, Aryan, and 
philosophical point, a method totally unsuitable for a 
religion with an African vocabulary. As Dr. Budge 
justly remarks, fl ‘ No African language is suitable for 
giving expression to theological and philosophical 
speculations, and even an Egyptian priest of the 
highest intellectual attainments would have been un¬ 
able to render a treatise of Aristotle into language 
which his brother priests without teaching could 
understand / 1 M. Maspero was the next savant who 
essayed the task, and he had older material, and was 
the first to apply the anthropological method. He 

% Cods of ilia Egyptian: Studfu In Estpriui Mythology ” By 
- w. Btodai, Litt D, DiUll, fte., Kmpar of tho Depuirnnk of 
[lias ifr the Briiiih ICttaana. ■ volt, Pp. avll 

...- -lags 


... „ T _ . h« Briiiih MUMo. ■ volt, Ppw avU+sas 1 

*un 98 colon rad plataa and iji lUnairatlou (Load* 
dftitMB sad Co., 1904.) Plica 3 /. w. net. 
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recognised the savage cults in animal worship and 
magic, and in the pyramid texts of the sixth dynasty. 

Tne astonishing progress of discovery in Egypt 
during recent years has given an enormous retro¬ 
spective enlargement to our knowledge of human life 
in the Nile Valley. Not only is the historic age known 
with an astonishing degree of detail to its very 
threshold, but our knowledge now extends far into the 
dark regions of the prehistoric. 

From the graves on the edge of the Lybian plateau 
we gather not only the records of the life on earth of 
these people, but also the evidence of their simple creed 
and hopes of a life hereafter. Here, then, we must 
look for the beginnings of the religion of Egypt and 
the birth of the gods. It is now possible to ascertain 
the conditions 01 the environment in which the first 
elements of Egyptian religion grew up. 

At the commencement of his work Dr. Budge deals 
with one of the greatest difficulties of the Egyptian 
religion—the problem of animal worship. At the 
time of man's first advent into north-east Africa and 
the Lybian plateau, the Nile valley presented a very 
different appearance from that of to-day. Banked by 
the Arabian and Lybian hills, the latter wooded and 
swarming with animals, and with great swamps and 
marshes full of Amphibia and serpents, &c., it was 
very different from tne Egypt of historic times Man 
found himself compelled to struggle for existence, not 
only with human foes, but also with a host of hostile 
animals. The fear of these produced a worship of 
them; we haye a similar cult in Chaldea in the animal 
demons, lions, leopards, serpents, scorpions, &c. Man, 
however, soon demonstrated his superionly to the 
brute creation,- some he killed in self-defence, some 
he domesticated or rendered serviceable to himself. 
The Egyptian of these prehistoric times was a 
cannibal; proof of this is shown by the long and valu¬ 
able passage desenbing King Unas hunting, killing 
and eating the gods. Dr. Budge clearly shows the 
argument on which cannibalism was based. By eat¬ 
ing the hearts and livers of men or gods the king 
acquired their powers; so also with animals. How 
early the Egyptian attained to the idea of some 
immortal element in man we cannot say, but we can 
see from the burials of the Neolithic age that it was 
fully developed then, This developed the belief Hi the 
goa-man or god-king who lived and died and became 
immortal. He had as Unas the powers of man and 
of animals, and thus man worship and aplmal worship 
were fused by placing the animals' heads on human 
bodies, as the Babylonians placed human heads on 
animal bodies. The belief in the god-man—the 
anthropomorphic cult became the indigenous creed of 
Egypt—In the form of the'worship of Osiris, and Dr. 
Budge’s argunibnts for its north-east African origin 
are most convincing. Whatever other forms of re¬ 
ligion were developed in Egypt or introduced from 
without, it remained the faith of th* people, and con¬ 
tinued so until the god-man Osiris became absorbed 
into the man Jesus Christ. It wa 9 the golden thread 
which ran through the tangled skein of religious life 
In Egypt for many thousands of years. In elucidating 
this fact, Dr Budge has, as it were, established a 
base line for his study of all the other varied dements 
in this complex creed. These most important other 
elements are fully dealt with, but space will only allow 
us to deal with two, the Ra cult or Heliopolis and the 
worship of Horus the Hawk, "sky god" and " his^ 
blacksmith followers " with its centre at Edfu 

The solar cult of Ra-Tem o£'Heliopoli& shows many 
traces of affinity with the solar cults of Asia, and this 
may be accounted for by the position of Heliopolis, 
but there is a preponderance of native elements. By 
many irhaa long been regarded as the religion of 
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Egypt, owing to the hnmenw power it attained when 
blended with that of Amen of Thebes, and administered 
by the most powerful priesthood the ancient world ever 
produced. Dr Budge, however, very clearly demon¬ 
strates its position as the religion of the court and 
aristocracy of Egypt, as that of Osiris was the creed 
of the people From an early period there was a 
fusion or the two creeds, and with the Theban school 
this was carried to the extreme, where Amen Ra 
assumes the function of Osiris and all the other gods 
as well, but with the fall of the ambitious hierarchy 
the old creeds once more asserted their power. This 
portion of the book is a most interesting and valuable 
account of one of the greatest religious movements of 
ancient times. 

The revival of the Heliopolitnn ritual, and especially 
the teaching as to the Heaven of the victorious Osirian, 
is very fully described, and there is here matter of 
immense value. Here the deceased who has become 
justified " becomes god the son of god,” he takes 
his seat by the side of God, and cats of the Tree of [ 
Life, which is in the midst of the Field of Peace 


thr Etryptians believed In eternal punishment, but fhev 
supplied all the material for a most elaborate illustrated 
edition of thr Egyptian inferno to those who held that 
doctrine. Hence we find the early Christians giving 
such vivid descriptions of the fate of the damnedT 

There are some points on which, however, we 
must differ from the author. After the very lucid 
description which he gives of the Egyptian Tuat or 
Land of Night, he gives us a most valuable excursus 
on the Hebrew Gehenna and the Babylonian Hell, 
and would attribute the Rabbinical ideas to Egyptian 
influence Great as was the influence of Egyptian 
theology on early Christianity, the Apocalypse and 
Coptic writings, it is very doubtful if it attracted the 
Jewish mind. The Seven-headed Serpent of Revela¬ 
tion is the Serpent of the Week of the Babylonians 
with seven heads and tails—certainly not the seven¬ 
headed serpent of the Egyptians. 

In conclusion, we must give a high word of praise 
to the preparation of the work; the beautiful plates 
and illustrations, the various tables and indices, render 


He lives on light, becomes a being of light, and, 
as Dr Budge points out and we must add very 
quietly, that as this cult was known among the 
people of Lower Egypt until two centuries after the 
Christian era, we have here the source from which 
the writer of the Apocalypse drew his description of 
the life of the Christian who had n overcome ” the 
world There Is material under the study of the 
important mother goddess cults which should 
certainly attract attention from the New Testament 
critics, lor here we have the basis of the Theotokos 
controversy This is not the place to discuss 
theology, so we pass to the more interesting subject 
of the worship of Horns Bcbutet, the opponent of 
Set, with his curious guild of 11 Blacksmiths.” Dr 
Budge's remarks on this subject arc of importance, 
as they show how often history i& found interwoven 
with myth Essentially a solar myth, there is inter¬ 
woven with it the story of the invasion of Egypt 
from the south by a superior race who used iron or 
metal weapons against the flint weapons of the 
aboogines To quoLe Dr Budge — 

is of course impossible to say who were the 
blacksmiths that swept over Egypt from South to 
North, but the writer believes that they represent 
the invaders in predvnastic times who made their 
way from n country in the East, by way of the Red 
Sea, by some road across the eastern desert. They 
brought with them the knowledge of working in 
metals and of brickmaking, and having conquered 
the indigenous people oJ the South, that is those it a work that should win the gratitude of ail Egypt- 
around Edfu, made that city the centre of their I ologists, and add still more to the writer's reputation 



Fig i —Horn* of Be^utei Armed (RdAOi From 11 Gods of the Egyptians ") 


civilisation 

In later times the material conflict was blended with 
the mythic, and hence the confused legend of 
Ptolemaic times. Sufficient has been said to show 
the rich material Dr. Budge has collected in these two 
great volumes, but we can only dip into them in this 
review. The valuable analysis which Dr Budge gives 
of those strange works the H Book of the Tuat ” and 
the 11 B6bk of the Fyjons ” will be welcome, for hither- 
11 no authoritative English description of these works 
has been accessible. The curious illustrations of the 
journey of the sun through the night hours, which are 
found on the sarcophagus of Seti I in the Sloane 
Museum and in the royal tombs of the nineteenth 
and twentieth dynasties, certainly depict all the horrors 
of hell to the simple mi uninitiated. The works 
were, however, essentially sacerdotal, and inscribed in 
pW» not accessible to the people, so whatever their 
tesrehJngniljght be, it did not affect the popular fellgion. 
Di*. Buojpe is probably right in denying tne theory that 
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as an indefatigable worker and a painstaking scholar. 


SCIENCE IN SOFT RAIMENT , 1 

I N these six agreeable volumes there is an extra¬ 
ordinary family likeness, which thf authors them¬ 
selves perhaps would be very unwilling to recognise. 

1 11 Wild Natures Way* " Dy R. Kur on, F Z S With aoo illustra¬ 
tions from photographs uken direct from nniure by Cherry and Richard 
Kearton, Pp jm+apfi. (1 assail and Co , 1001) Price iaj 6 d net 
“A Little Brother in the Beer, end other Animal Studies" By William 
J Long Illustrated by Charles Copeland Pp xin+aBo. (Boaion, 
USA., and London , Ginn & Co . 1903 ) Price 7 1 6 d. 

“ Wee Ttm rams Be allies, Studies or Animal Life and Character " By 
Douglas English With in Illustrations Bom his photographs of living 
creatures Pp. vt+fl03> (London 5 H Bouifleld end Co ( , Ltd.. 1903.) 
Puce 51 net 

“Popular Natural History of tbs Lower Animals (In vertebra teal 1 By 
Hanry Scherren, F Z S. Pp aBB, with 16B ilhutrulotn. (The Religions 
Tract SuCiaiy, 1003.) Plica 31, 64 

11 Nature's Kiddles. of the Bank of the Beasts. 1 ' By H. W. Shei&Mid- 
Walwyn, M A , F.Z.S., F.R.S. With coloured plate and over too flkuln- 
tlons by the aatbor Pp ivl+ns, (Cassell and Co., 190O f ' 

11 Nature-Curious and Be«uiflttl.^ Jly Rufesvd kerr, F.G ( 

Wish sixty-nine UJMirations from dradfog* 

(London. The T 


) Price 6v. 

__ .0 &, F.R-AA. 

Ihgs nude by theauthhr. Pp. jy*. 
Religious Tract Society, 1903.) Price yr. dA 
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Even 11 the point of view/' on which Mr. Lone 
insists, does not very greatly vary. From book to book 
we come across the same animals, house-mouse and 
dormouse, sparrow and kingfisher, fox and squirrel, 
remarkable shells and strange leaf-insects. The 
problems are the same—the boundaries of instinct and 
reason, the methods and reality of protective resem¬ 
blance, and all the general mystery of life If Mr. 
Shepheard-Walwyn aims at inducing his readers “ to 
study for themselves wild nature and her wonderful 
ways/ 1 Mr. Kearton makes the same appeal on his 
title-page Mr. Walwyn gives his book an alternative 
title, 11 The Battle of thelleasts,” his beasts proving 
in the sequel to be chiefly birds and insects. In like 
manner Mr. Douglas English chooses for one of his 
14 wee tim’rous beasties" the purple emperor, 
although among butterflies Apatura ms is not tiny, 
and in Mr. English's own account of it is not 
timorous He describes it as displaying while still a 
mere caterpillar 41 paroxysms of fury/’ and by help 
of its hard and formidable horns successfully repulsing 
the attacks of an ichneumon-fly He leaves it to us in 
the end as a vision of triumphant beauty on its nuptial 
flight soaring boldly into the empyrean 
The three aiithors above mentioned compete with one 
another in a very delightful manner, their illustrations 
being evidently the result oT extreme ingenuity and 
skill in the art of photography. Mr. Kearton and 



Fib. ■ — Dormouu. (From * ( Wc« 1 Im’roui Bcaiiiu ") 

others are now making known the devices, sometimes 
rather comical, by which the wary children of the 
wilderness have to be outwitted. It is not so easy to 
win the grace of naturalness in the portrait of a willing 
sitter. Ope can scarcely, therefore, expect a cool and 
unconstrained t demeanour from creatures shy and 
nervous, surprised in their most secluded haunts, and 
expecting only that they and their young ones are to 
be robbed and murdered by the camera-fiend. That 
centaur-like compound of man and machine has in 
consequence to manage its movements with consum¬ 
mate caution and hours of patience The plan of 
stretching a wire, by stepping on which the wild 
creature will itself open the magic shutter, Is no doubt 
hopeful But there are ledges of precipitous rocks, 
accessible only at serious risk of life or limb, to which 
it is as difficult to attach an electric wire as to put 
salt on the tail of a hunted bird. 

The unelaborate care with which nature moulds and 
paints her savages, the mild and the merciless alike, 
so as to make them undlstinguishable from their 
surroundings, has a singular effect on the pictorial 
success of a photograph. It might almost be said that 
the better It is the less we like it. The finish and 
®fccertence of the scene that is reproduced In all its 
mini*tip often beguiles the eye to such an extern that 
K becomes nearly as mt a puzzle to find the bird, the 
tMMt, thtf caterpillar or Be butterfly, the spider and'the 
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spider's web in the picture as it was to detect the leal 
objects in their actual environment of reeds and moss 
and grass, dead leaves and bare twigs, or a medley of 
sticks and stones In this respect Mr. Long us his 
humorous and entertaining book has a certain advan¬ 
tage. With the help of a clever artist he can make 
his incidents highly dramatic. He can emphasise what 
points he pleases in the life and actions of his coons 
and cats, moose and mink, fat familiar toad or wood¬ 
cock with an astounding genius for surgery worthy 
of Hutton the bone-setter 

All the writers seem to agree in lamenting 11 That 
villainous saltpetre should be digg’d Out of the bowels 
of the harmless earth/’ to destroy their particular 
favourites, though they cannot help gloating over the 
hundreds of Aies and other insects destroyed by toad or 
sparrow. But Mr. Long goes a step further in the 
cause of humanity. It is not only the ordinary pin of 
which he deprecates the use. The photographic gun 
musL also be tabu He celebrates the man 11 who goes 
to the woods for rest and for letting his soul grow/' 
who is 11 content just to sec and hear and understand,” 
who 11 has no fret or sweat to get the sun just right 
and calculate his exact thirty-foot distance and then to 
fume and swear,” as Mr. Long has 11 heard good men 
do " (though that, of course, is incredible and a mere 
■ aural delusion), 11 because the game fidgets, or the 
clouds obscure the sun, or the plates are not quick 
enough, or/ 1 Arc Thus do we scoff at other men's 
pursuits, and at our own] Mr. Kerr in turn might 
well laugh to scorn Mr. Long with his canoe and his 
camp, and his creeping up " through the brfilde to 
where bear and her cubs are gathering blueberries 
in their greedy, funny way.” What if they should 
suddenly take a fancy to gathering Mr. Long? 

Mr Kerr says of his own excellent studies, 
“ wherever possible 1 have made my sketches direct 
from Nature/' with this ingenuous finish to the sen¬ 
tence, ” and for this purpose I have spent many hours 
in the Natural History Museum, Cromwell Road.” 
There, to be sure, no living bears are likely to quicken 
the pulse or to make the directness of nature-study Over 
exciting But in compensation, as Mr. Kerr’s book 
will help its readers to perceive, our National Museum 
contains many of the most wonderful specimens that 
the globe produces, and though the game is dew and 
the life is still, they are trophies of all that is'most 
artful and most artistic in nature's handiwork. If, 
however, the illustration of the watering-pot shell Is 
faithfully reproduced, the example copied cannot be a 
very good one, since it shows tar too faintly the two 
rudimentary embedded valves to which attention Is 
directed in the text Protective resemblance is finely 
exemplified in Mr. Kerr’s figure and description of the 
Icaf-butterfly^Kallima, from Mr. Rothschild's museum 
at Tring, and again by sevqrat figures of moths and 
butterflies in Mr. Walwyn's “ Riddles.” On the other 
hand, this much debated hvr>o thesis is ill supported by 
the unnamed 11 submarine shellfish ” in the latter 
work. There a species of Pteroceras is represented, a 
moderately flattened shell with seven long projecting 
processes, and Mr Walwyn asks us to believe that 
this ” mimics a crab, whose coat of mail affords him 
a very complete protection ” The author -does not 
trouble himself to say what crab is mimicked, or 
whether its coat of mail is harder than that of the 
Pteroceras, or anything like as hard. He does not say 
whether he ever saw a crab whh its legs sprawling 
about in such impossible positions as the processes of 
Ac shell would represent. Above all, he seems to have 
forgotten that to look like or crab is the worst possible 
disguise to assume In the sea, unless you wish to say 
to the first passer-by that has a wide enough mouth, 
41 pleafte, come and pat me.” 
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Mr. Henry Scheiren's attractive and compendious 
little book stands rather apart from the rest. It aims, 
and, alma success fully, at giving the young naturalist 
a pleasant Idea of the invertebrates as a field of study. 
It is unfortunate that a wrong adjustment of the type 
on p. 49 has obscured the grouping of the cephalopoda. 
The passage reads as if the second group no less than 
the first was subdivided into eight-armed and ten- 
armed species The confusion is increased by a further 
accident on the following page, where the name of 
“ the Pearly Nautilus 11 is attributed to the figure of 
11 the Paper Nautilus," Argonauta argo, although it is 


of technical names, but of Indian and English. Hetica 
we learn that Mooweesuk is 11 the coon/’ and that 
Nemox is 11 the fisher, 11 but whether the world hue 
more than one coon or more than one fisher we are 
left wondering, and what in the world Mr. Long’s 
H fisher " may be remains a problem, one of nature’s 
riddles for Mr. Shephenrd-Walwyn to solve. 

It may be said of all these books, though their merits 
arc various and their Individual merit unequal, that 
they are good both to give and to receive. 

T. R. R S. 


INDIAN METEOROLOGICAL MEMOIRS 
T T was only quite recently that there was 
* noticed in these columns the volume contain¬ 
ing the record of rainfall of each Indian station, 
printed in such a form that the reader could at 
a gl.ince see the monthly, yearly, or monsoon fall 
for any year up to 1900. This important volume, 
published under the direction of Sir John Eliot, 
is now followed by another equally valuable, 
embodying all the pressure observations of each 
station for the whole period of observation up 
to the end of the year 1902. These pressures are 
all reduced to 32° F and constant gravity (lat, 
45°), but not for height above sea-level; the 
elevation of the cistern is, however, added in each 
case. 

Previous to the year i88g, the monthly means 
given are those of the mean of the ten and sixteen 
hours’ monthly mean, but after that year the 
8 a.m. monthly values alone are employed. At 
the foot of each table the necessary information 
is given for converting one series Into the other, 
so that no difficulty should be encountered in this 
respect. 

As an indication of the thoroughness with 
which this compilation has been attended, the 
attention of the reader may be directed to 
appendix i* which ■ contains notes on the posi¬ 
tions of the observatories and the character of the 
barometric observations. Appendix ii. includes 
further important data, for here are collected for 
each station such valuable notes as makers and 
kinds of barometers employed, periods of use, 
positions, corrections to Calcutta standard, &c 
The data included in this volume refer to 121 
different stations, and the records in most in¬ 
stances date from the year 1875 
Another memoir that has just recently been 
published is one which deals with the movements 
of the upper clouds. The observations were made 
at six stations, namely, Simla, Lahore, Jaipur, 
Allahabad, Vizagapatam, and Madras, and were 
recorded by means of Fineman's nephescopes, a 
description and illustration of which are given in 
the text. 6 

The period of observation extended over the 
years i*95- i -i9oo l and in this volume not only Is 
a monthly summary of the data for each of these 
stations inserted, but also the results of a brief dis¬ 
cussion, and a series of twelve plates illustrating the 
mean directions of the different classes of clouds for 
each month of the year, 

The following are among the chief results which 
have been gathered from this series of observations, 
but It is pointed out that a more extended series at 

} Vol. rv , put |. Brief 
SI* Stailoni In Indie. Pr 
Fneuire Reduced to «' F 
under the direction or Sir 
olog Ictl Reporter to the 
Indian Ohw w wiit) 



Fig, ■.—The Leaf-Butterfly Rothschild Museum. (From ''Nature— Curious 
and Beautiful, >p ) 


properly given later on to the JVauhfuy pompthus 
figured |tnd discussed on p. 56. Such mistakes are 
likely enough to arise so long as publishers entertain 
a superstitious dread that the popularity of a book will 
be impaired by the introduction of technical scientific 
names Alone among our authors, Mr, Kerr has been 
allowed to set this superstition at defiance. The public 
are seemingly expected to hail with delight such names 
as Mooweesuk and Musquash', and Chigwooltz and 
Urik Wunk. Perhaps theyare pleasantly resonant of 
LAhgfdlo^’s 11 Hiawatha." Otherwise they are no 
easier to remember than Linnean Latin. Mr h Long 
understands this, and kindly supplies a glossary, not 
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twenty or thirty selected stations is desired to 
corroborate these facts and conclusions. i 

The amount of cirrus cloud Is small during the rainy 
season ki Upper India, and increases rapidly south¬ 
wards, reaching’ a maximum in southern India. 

The amount or frequency of cirro-stratus cloud Is 
large in the dry season in northern India, and de¬ 
creases rapidly southwards to southern India, where 
it is very small, as indicated by the Madras and 
Vizagapatam observations 

The amount of cirro-stratus is much smaller in the 
wet than in the dry season in Upper India. It is very 
small in the peninsula, almost as small as in the dry 
season. It is, on the other hand, of frequent occur¬ 
rence over the area represented by Jaipur and 
Allahabad, and more especially in Allahabad 

Alto-cumulus cloud is a cloud of frequent occurrence 
in northern India throughout the whole year. It Is 
of rare occurrence in the peninsula from November to 
May, and of occasional occurrence from June to 
October at Madras 

Cumulus and cumulo-nimbus are of frequent occur¬ 
rence in the dry season at Simla, Jaipur, Vizaga¬ 
patam and Madras, more especially at the two last- 
named coast stations, and are, in fact, the most 
characteristic clouds of the Indian area They are of 
frequent occurrence in the wet season, more especially 
at the peninsular coast stations and at Jaipur and 
Allahabad. 

It is noteworthy that cumulus and cumulo-nimbus 
are of much less frequent occurrence in the wet than 
in the dry season at Vizagapatam and Madras The 
former type of cloud is also comparatively rare at 
Allahabad and the latter type of cloud at Jaipur in 
the dry season. 

With regard to the directions of movements of the 
different types of clouds at the different seasons of the 
year, the maps in the volume illustrate the results 
most clearly. Reference may here, perhaps, be made 
only to the directions of the cirrus nnd cirro-stratus 
during the wet and dry seasons, and the following 
table sums up the information for the six stations. 



Mean direction of movement In 

Station 

Dry Seuon 1 

1 1 

| Wet Season 


Cirrus 

Cirro-stratus 

Cirrus 

Clrro-slraius 

Simla 

Lahore . . 

lufihabtd 

VUagapatam 

Madru 

S. slow. 

S 86 W 
N.86 W. 
S. 8a W 
S. 4W- 
S. 13 W 

S. 82 w. 
S. 86 W 
N. 87 W. 
S. 83 W 

S 27 W. 
S. 86 W. 

S 85 W. 
S. 48 W 
N. 78 W. 
N 8jW. 
N 7a E. 

S. 82 E 

s?ssirs?s- 

.... 


It will be seen that the movements of the two kinds 
of clouds in both seasons are practically the same in 
Upper or north-west India, but differ very considerably 
when the stations are more south. 

It may further be noted that in the more northern 
stations the air movement as observed by the upper 
clouds is very steady in the direction from almost due 
west to east, and this is more especially so during the 
dry season from November to May. 

During this small number of years of observation it 
was detected that the mean direction of the cirrus move¬ 
ment varied slightly in the same months or seasons of 
different years. This variation, hs Sir John Eliot 
s&iSeii is almost certainly real, and represents a phase 
N Jthe. upper air movement over a considerable area. 

1 >Previous to these dq||' observations it had been 
estimated on theoretical grounds that the south-west 
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monsoon currents reach up lo an average elevation of 
10,000 to 15,000 feet, no actual measurements having 
been made. Sir John Eliot here points out that the 
most remarkable feature of the present cloud observ¬ 
ations is the great variability or unsteadiness of the 
cloud movement during this period up to the elevation 
of Lhe highest cirrus at Allahabad, in the centre or 
axis of the trough of low pressure. From cloud 
measurements made by photogrammeters at Allahabad 
during the wet seasons (June to September) of the 
years 1898 to 1900, it was deduced that the variable 
or unsteady movement in the monsoon trough ex¬ 
tended " to a probable elevation of jo.ooo feet at least, 
and perhaps even lo 40,000 feet, and that the regular 
movement in the higher atmosphere from west to east 
is either suspended or occurs at a much greater 
elevation than in the dry season." 

The important results obtained by determining the 
movements of the air currents at different heights by 
means of the observations of clouds indicate that the 
use of kites and unmanned balloons will perhaps 
prove a valuable auxiliary. 

The appearance of these two important memoirs so 
recently after the one to which reference has already 
been made will give the reader some notion of the 
activity displayed by the Indian Meteorological De¬ 
partment under the distinguished direction of Sir John 
Eliot, and of the valuable researches which it con¬ 
tributes to meteorological science 

W. J S. L. 


THE FOOD AND DRUGS ACTS' 
r rHE two Parliamentary papers mentioned below, 

A although widely different in character, are, at 
bottom, intimately connected with a common question, 
namely, the effective administration of the enactments 
dealing with the adulteration of food and drink 

The Food and Drugs Acts are now upwards of a 
third of a century old They have been considered and 
reconsidered by Parliament at various times even 
down to the year 1899, and in the consideration have 
had to run the gauntlet of much deliberate obstruction 
from faddists, federations, and that class of free- 
fcoders which regards any legislative interference w(th 
the buying and selling of anything of the nature of 
food, however bad, as noxious economic heresy, and 
a restriction of the free play of competition. That 
the Acts contain compromises, inconsistencies, and 
anomalies is well known to those who have anything 
to do with their administration. Nor has the judge- 
made law by which these anomalies have been inter¬ 
preted tended to their smoother working; indeed, it 
has caused them to be absolutely inoperative in certain 
directions. How imperfect the Acts are is strikingly 
exemplified in the tyvo pajyrs before us. 

The first, and in a setose Lhe most important, of 
these is the final report of the Royal a Commission 
appointed to inquire into arsenical poisoning front the 
consumption of beer and other articles of food or drink 
It will be remembered that gt the latter part of i<joo 
there occurred a serious ept&mic of poisoning which 
was traced to arsenical contamination of beer at 
numerous breweries through the use of brewing 
sugars manufactured by a single firm in the neigh¬ 
bourhood of Liverpool. The arsenic w&s introduced 
into these sugars by way of a highly arsenical sulphurp 
acid supplied by a firm of chemical manufacturers in 

1 Final Report of the Royal Conuntvslon inoloud to inquire Into 
Arsenical Poisoning from the Consumption of Bensand ntttf Articles of 
Food or Driqk. Parliamentary Paper Cd. 1848. 1903* 

rlnat Report of the Departmental Committee appointed bp the Board 
of Agriculture and Department of Agriculture and other Industrial and 
Technical ^Detraction for Ireland lo inquire apd report upon the desira¬ 
bility of Regulations under Section 4 of the Sale of Food and Drugs Act 
IS99 for Butter Pari lament ary Paper. Cd. 1749. 1903. 
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Leeds which had been used in their production. This 
occurrence was attended with serious consequences,, 
and caused such widespread alarm that it was deemed 
expedient that a Royal Commission should issue to ( 
ascertain the amount of the sickness and death attri¬ 
butable to poisoning by arsenic, and to consider by 
wfla,t;Sofcguards the introduction of arsenic into articles 
of food or drink can be prevented 
In theii first report the Commissioners dealt with 
'the immediate question which led to their appoint¬ 
ments, and made certain recommendations with the 
view of strengthening the hands of the Inland Revenue 
Authorities in preventing a recurrence of such a catas¬ 
trophe as that which occurred in the autumn of iqoo 
In their second and final report the Commissioners | 
state in the outset what action they took to ascertain 
what became of the large stock (more than 700 tons) 
of arsemcated glucose and 11 invert ” remaining at the 
works of the firm who made it, and also what became 1 
of certain arscnicuted table syrups (14 tons in amount) 
which they had placed on the market It is satis¬ 
factory to know that all the contaminated glucose and 
11 invert ” sugar was got rid of for purposes uncon¬ 
nected with food, particulars regarding each sale and 
the undertakings entered into respecting the use of all 
sugars sold being communicated to the Commission 
and to the Local Government Board. 

As regards the extent of the epidemic, it appears 
from the evidence of witnesses and from information 1 
obtained from medical officers of health that the total 
number of persons who suffered was certainly not 
fewer than 6000, and probably considerably more It 
is impossible to determine the number of fatal cases 
with any approach to accuracy. From the returns of 
the medical officers of health it appears that these were 
at least seventy, that is to say, there were seventy cases 
in which arsenical poisoning was entered in the death 
certificate as the cause of death, or was found to be a 
cause as the result of a coroner’s inquest These, in 
the opinion of the Commissioners, do not represent the 
totaf number of cases. Deaths occurring before the ! 
discovery of the cause of the outbreak were frequently 1 
certified as due to " chronic alcoholism M and " cirrhosis ! 

1:..— n —1 —— -- ...j I 

Addison’s disease and to locomotor ataxy Other 
deaths were recorded as due to “ alcoholic,” " peri¬ 
pheral, 11 or 11 multiple " neuritis 

Not the least valuable result of the inquiry has been 
to bring together n scries of detailed descriptions by 
competent medical observers of individual cases of 
poisoning, of different clinical types which they have 
distinguished, of particular symptoms met with at 
different stngcs of the malady, and of pathologiral 
changes observed post mortem. These descriptions 
form valuable material for reference and comparison, 
and merit careful attention. 

The Commissioners arc of opinion that a consider¬ 
able proportion of beer brewed in some parts of the 
country before 1900 contained noteworthy quantities of 
arsenic, mainly derived from malt and from brewing 
sugars It is also evident that before 1900 the degree 
to which beer had bcen^liable to receive arsenic from 
malt must have varied greatly in different parts of 
England. Malt Jias been shown to have been subject 
to* arsenical contamination in much greater degree 
whdn the fuel used on the kiln has been gas coke 
than when oven coke or anthracite has been em¬ 
ployed. It wrtuM seem "that the fact of greater pre¬ 
valence of .alcoholic neuritis among beer drinkers In 
Manchester and I Liverpool before 1900, when compared 
0tfliir places, is to be ascribed to die larger pro¬ 
portion of arsenic contained in much of the malt 
tbare tveed, due to the character of the fuel employed 
• fcimlflg. That malt of this character will %ive rise 
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to arsenical poisoning was shown by the occurrence 
of an outbreak in Halifax in 190a, tne circumstances 
of which were carefully Inquired Into by the Confa- 
mission. 

Incidentally, the Commission has accumulated 
interesting and valuable information on the question 
of individual susceptibility to arsenic, on the mode bn 
which it accumulates in human tissues, and on the 
ways in which it is eliminated. Arsenic was detected 
in swent, in the epidermic scales which are freely shed 
in the condition known as keratosis, in the nails and 
in hair. It appears that epidermic tissues, which 
consist principally of keratin, have a special affinity 
for arsenic, and that the effect of arsenic upon nerve 
tissue may be related to the fact that nerve sheaths 
consist largely of keratin 

With regard to the suggested relation between the 
disease known as 11 ben-beri ”—a disease mainly 
characterised by peripheral neuritis—and arsenical 
poisoning, the Commissioners are of opinion that 
such clinical, etiological and chemical data as they 
have been able to collect lend no support to the idea 
of such relation. 

Much of the evidence laid before the Commission 
related to the relative value of different method#lof 
estimating small quantities of arsenic in brewing 
materials and in food and drink generally Indeed, 
there has sprung up quite a plentiful crop of literature 
on the subject within the last three years, and one 
effect of the inquiry ha9 unquestion ably been greatly to 
improve our analytical methods of detecting and 
estimating minimal quantities of arsenic. On the 
whole the Commission is inclined to recommend the 
method of comparison of mirrors, obtained either by 
the so-called Marsh-Berzelius method or by the elec¬ 
trolytic method as worked out by a departmental 
committee appointed by the Board of Inland Revenue. 

A considerable section of the report deals with the 
various ways in which foods arc liable to become con¬ 
taminated by arsenic, and the precautions which 
should be taken by manufacturers to exclude it. In 
Ihc greater number of cases the introduction of 
arsenic would appear to be due to the use of mineral 
acids, more particularly sulphuric and hydrochloric 
acid, in the preparation of ingredients of food. 
Arsenic imy also be introduced in the mineral or 
organic colouring matters which may be employed to 
11 improve " the appearance of food preparations. 

| The subject of malt naturally receives much atten- 
1 tion Although the exclusion of small quantities of 
| arsenic from it has proved to be a matter of consider¬ 
able difficulty, it is satisfactory to know that all the 
evidence goes to show that it is now commercially 
1 piacticable to produce malt which eiLher may be con- 
I sidcrcd free from arsenic or in which the amount of 
I arsenic is certainly less than 1 /250th grain per pound. 

| Considerations of space preclude us from attempting 
i to show how it has been proved that access of arsenic 
to malt may be obviated or diminished No doubt 
1 this section of the report will receive from those cont- 
memnlly interested in the matter the attention wMdi 
I its exhaustive treatment merits. 

In the concluding sections of their report the Com¬ 
missioners deal with the present means of official 
control over purity of food, more especially in relatiota 
to arsenic, and discuss the general question as to what 
improvements are, in their opinion, needed In the 
official control over the purity of food. 

As this is, perhaps, the most generally important 
outcome of their deliberations, and bears directly u0Ad 
the Question of the efficacy of the machineryjtonich 
supervises the working of the Fbod and DnigSi Acts, 
we propose to reserve the^onsideratlon of their re¬ 
commendations to a subse^pent article. ' ^ 
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STATE AID FOR AGRICULTURE. 1 

M R. T. S. DYMOND, who has charge of -the agri¬ 
cultural education in the county of Essex, has 
published a valuable little pamphlet on the State aid 
given to agriculture in Denmark and Hungary, two 
countries with which he js personally familiar. Doth 
countries can show great gains to the farming in¬ 
dustry during the past ten or twenty years, mainly 
the result of improved education and organisation, but 
they present an interesting contrast m the way the 
work has been done. In Denmark the initiative has 
come from the individual; the State has simply stepped 
in and assisted whatever institutions for education *and 
research had been started by the people them selves 
It is true the Government has founded and liberally 
endowed the Royal Agricultural and Veterinary College 
ar Copenhagen, and also maintains the higher research 
stations, but to the cooperative societies and other com¬ 
mercial developments, which have done so much for 
Danish agriculture, it gives little or no direct help 
In Hungary the conditions are very different; the 
whole organisation has been created from above; not 
only has the State founded an extraordinarily complete 
department for education and research, but it has not 
hesitated to enter boldly into business and provide 
financial assistance to the farmers in distressed 
districts. It develops horse and cattle breeding by the 
help of great State farms, it has 1 created a flourishing 
fruit industry, founded credit banks and cooperative 
societies, ana generally adopted the “ paternal ” stand¬ 
point of fostering the farming interests wherever its 
assistance could be effective. Despite the great success 
of its efforts, Mr. Dymond considers that there are 
not wanting signs of State aid having gone too far 
in Hungary and having become State interference, re¬ 
sulting in a certain measure of discouragement to the 
enterprise of individuals. 

Turning to our own country in the light of these 
examples, Mr Dymond would limit the assistance of 
the State to education and research; the whole genius 
of the English farmer iq opposed to State aid in his 
business matters As Mr Dymond points out, many 
parts of the country already possess considerable, if 
but slightly appreciated, facilities for agricultural 
education; farmers can get their sons educated at 
very low rates, their manures analysed, their seeds 
tested, they can obtain expert advice of all kinds as 
cheaply as in any foreign country. Only if you cross 
the county boundary none of these good things may be 
available, and an immense waste is going on through 
the want of system and the localisation in particular 
counties of the work that is being done 
Mr Dymond argues for more central direction, and 
urges that the Board of Agriculture, which financially 
assists so much of the work, should assume a certain 
measure of control and bring the whole country into 
line. 

Appositely enough, on the heels of Mr. Dymond’S' 
pamphlet comes tne annual report of the Board of 
Agriculture on. the distribution of grants for education 
and research in 1902-03. From this we learn that 
the Board gives substantial financial aid, 8ooJ. a year 
with an extra aoot. for the maintenance of a farm, to 
seven colleges of university standing in England and 
Wales, and also grants smaller sums to eight other 
schools or colleges, the total expenditure amounting 
to 8900 1. per annum. This, however, represents only 
a portion of the whole expenditure on these institu¬ 
tions; so far as can be made outings the report, the 

dwl Srafr-sld for Aericuluv." By T. S. Dymond (Chain*. 

,h * PksrMkm of Grants fo Agrlcshiira ud 
1909-J* (UpM: Tbs Board of AgtfouUius ssd 
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county councils concerned contributed 29,12?!., which 
does not in all rases include capital expenditure and 
outlay on the farm. The total expenditure of all the 
county councils in England and Wales on agricultural 
education amounted to 87,732! in 1901-02, and if we 
consider the distribution of this money, the manner in 
which comparatively minor matters, like poultry and 
bee-keeping and manual processes, bulk in the account, 
a very strong case is made out for more central control, 
for at present the Board of Agriculture only inspects 
the expenditure of one-third of the whole sum. 

The meak side of the Board’s outlay is seen in the 
” special grants for experiment and research.” The 
total allotted is 864! 6 s. id ; is this magnificent sum 
lu be taken as an index of the official opinion of the 
importance of English agriculture or of the value of 
research? The distribution, loo, is curious; 225!. is 
for repetitions of Dr Somerville's interesting ” manure 
and mutton ” experiment, 84Z. 65 id. is for trials of 
mai 7 e growing, 50! for experiments on wheat, the 
Somerset County Experimental Farm, with the 
astonishing proviso that care shall be taken to keep 
records in future, gets 100! , as does the 11 Aberdeen 
Agricultural Research Association ” Kothamsted, 
which we were told in the Times last year is being 
starved for want of funds, gets just nothing at all. 
There seems a want of proportion somewhere 


ROBERT ETHERIDGE , F R S 

I N the death of Robert Etheridge geological science 
has lost a distinguished worker who was actively 
engaged for upwards of fifty years 
Dorn in Herefordshire on Deccmbcc 3, 1819, he 
settled in early years in Bristol, and was for some 
time employed in a business house. 

His scientific career commenced in 1850, when he 
was appointed curator to the Museum of the Philo¬ 
sophical Society in that city. This post he held for 
seven years, during which period he made himself 
thoroughly acquainted with the local geology, extend¬ 
ing his observations into the region beyond Gloucester 
and Cheltenham, and becoming an active member of 
the Cotteswold Naturalists’ Field Club Through the 
influence of Sir Roderick Murchison (who had in 1814 
published an ” Outline of the Geology of the Neigh¬ 
bourhood of Cheltenham ”) he was in 1857 appointed 
one of the palsontologists to the Geological Survey, 
working at first under J. W Salter, and assisting 
Huxley at the Royal School of Mines by giving 
demonstrations in palaeontology. 

In 1859 he published his first work, entitled 
14 Geology: its Relation and Bearing upon Mining,” 
being the substance of three lectures which he Had 
delivered before the Bristol Mining School. 

During the earlier portion of pis service on the 
Geological Survey, he was occupied chiefly in arrang¬ 
ing and naming the Invertebrate of the Secondary 
and newer strata, and after Salter had retired the 
Palfsozoic fossils also came directly under his charge. 
Later on, when Jukes questioned the age and relations 
of the Devonian formation, received instruc¬ 

tions to re-investigate tfs palaeontology and stran- 
graohical divisions, and thi results of this ardderus 
and important task were published fa 1867 lb "a 
memorable paper ” On the Physical Structure (if West 
Somerset and North Devon, and on the Palaeontd* 
logical Value of the Devonian Eos si 1st” 

The list of his published papers is not a lofig one, 
but he contributed articles on the Rhsetic hfctftfof Aust, 
Westbury-on-Severn, Watchet and Penarth, and. on 
the dolomitlc conglomerate of the Bristol area. His 
work oi>the Geological Survey was mainly In the liils 
of fossil9 which he prepared for numerous meirldllfe 
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from 1858 to 1881. In 1875 he revised and edited a 
third edition of John Phillips’s 41 Geology of the York- 
shEte Coast.” ror many years he devoted all his spare 
time to the preparation of a list of British fossils, 
stratigraphically and zoologically arranged. Of this 
great work the first volume, dealing with the Palso- 
zoic species, was published in 1888 Two other 
volumes, on the Mesozoic and Cainoroic fossils, have 
remained in MS. In all more than 18,000 species were 
catalogued. 

In 1881 Mr. Etheridge, greatly to the regret of his 
colleagues on the Geological Survey, was appointed 
assistant keeper in the geological department of the 
British Museum, and this post he held with much 
advantage to that institution for ten years, when he 
retired from the public service 

lie was elected a fellow of the Royal Society in 
1871. In 1880 the Murchison medal of the Geological 
Society was awarded to him, and in the same year he 
was elected president of that Society The two 
addresses which he delivered at successive anniversary 
meetings of the Geological Society were voluminous 
papers on the analysis and distribution of the British 
Paleozoic and Jurassic fossils 

These essays, which were based on his great cata¬ 
logue, formed a foundation for a subsequent elaborate 
book (published in 1885) on 11 Strati graphical Geology 
and Paleontology ” This work, ostensibly issued as 
part ii. of a second edition of John Phillips’s 11 Manual 
of Geology, Theoretical and Practical,” was almost 
wholly re-written and very much enlarged by Mr 
Etheridge, so that very little of the original text re¬ 
mained No less than 116 tables of organic remains 
were incorporated, and very full particulars were also 
given of the strata in various parts of the British 
islands. 

The strati graphical knowledge which Mr. Etheridge 
acquired in his early days at Bristol, and afterwards 
with the field officers on the Geological Survey, quali¬ 
fied him to give expert advice on economic questions 
relating to coal, water-supply, &c. In consequence 
his assistance was frequently sought by engineers and 
others. During recent years he was engaged as geo¬ 
logical adviser to the promoters of the Dover coal- 
boring, and was occupied on matters connected with 
it until but a short time before his decease 

A man of untiring energy and vigour, he seemed 
'personally never to grow older, and it was not until 
lately that he lost his upright bearing, but he never 
lost the cheery, kindly disposition which endeared him 
to all his friends and associates. 

He died after a few days’ illness, the result of a chill, 
on December 18, soon after he had completed his 
eighty-fourth year. A good portrait of him was inserted 
by Lady Prestwich in the 11 Life and Letters of Sir 
Joseph Prestwich ” H B W. 


NOTES . 

It is announced that the committee of the Parisian Press 
Association has defided upon the award of the prize of 
100,000 francs placed at Us disposal by M. Osiris. The com¬ 
mute has resolved to divide this sum between the two In¬ 
ventions which have in recent times most contributed to the 
honour of French science. The sum of 60,000 francs has 
been awarded to Mme. Curie for the continuation of her 
researches into radium, and 40,000 francs to M. Branly for 
his labours In connection with wireless telegraphy 

Tm sum of 30,000 francs has been placed at the disposal 
of Prof, d’Arsonval by the Matin, of Paris, in ordef to enable 
him to continue his researches In connection with the 
properties of radium. 
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Among the numerous ftpecipl kinds of radiation recently* 
discovered, not the least Interesting are the n-rayp of M. 
Blondlot These rays, which were first discovered in th£ 
radiations from incandescent bodies, pass readily through 
aluminium, glass, black paper, and other substances, but 
are arrested by lead or by moistened paper. They were 
at firsL studied by means of their action upon small electric 
sparks, but a more convenient means of observing them Is 
due to their action upon feebly illuminated phosphorescent 
bodies, the luminosity of which is increased when the 
Blondlot rays fall on them. In a more recent paper, M. 
Blondlot has found that bodies In a state of strain, such as 
tempered steel and unannealed glass, give off these rays 
spontaneously and continuously at the ordinary tempera¬ 
ture, and In the current number of the Comples rendu* 
M A Charpentier shows that these rays are also emitted 
by the human body, especially by the muscles and nerves. 
He points out that this effect may prove to be of the greatest 
importance in the case of the nerves, as up to the present 
no externa] reactions of the nervous system have been 
observed, and a new field of studies in physiology and 
medicine is thus opened up. 

Da Obann, of Berlin, has been appointed professor of 
mechanics at Clausthal, and Dr Kippenberger and Dr 
Georg Frerlchs have been appointed professors of chemistry 
in the University of Bonn 

The Venetian Academy of Sciences, Letters and Arts, 
offers prizes of 3000 lire under the Querim-Stampaglia 
foundation for monographs on the following subjects — 
Ihe lakes of the Venetian district, treated from a physio¬ 
graphic and biological standpoint, the works of Manuzi as 
a critic of Greek and Latin literature; the origins of 
Venetian painting, and advances in the projective geometry 
of nlgcbraic surfaces of two dimensions In space of n 
dimensions Under the Cavalll foundation, a similar prize 
is offered for an essay on the effects of modern social and 
economic conditions, fire , on landlords and farmers, with 
especial reference to the Venetian provinces Under the 
Balbi Valier foundation an award of the same amount Is 
offered for advances in medicine or surgery for the period 
1901-3, And under the Minlch foundation a prize of 3000 lire 
is offered for embryological researches on the development 
of the larynx, the trachea, and the lungs in vertebrates and 
birds The last day for sending in essays for the Stampaglla 
prize, on the Venetian lakes, and the Balbi Valier and 
Minich prizes is December 31, 1903 , for the remaining prizes 
the essays are due at the end of subsequent years. 

In the course of excavations on the Lu(worth Castle 
Estate, In Dorset, a number of bronze relics have been 
found, and have been sent to the Dorset County Museum on 
temporary loan. The most important object Is a bronze 
sword, 34! Inches long, and, though broken, it is in a fine 
state of preservation Other relics are a socket celt, a 
gold or heavily gilt bronze finger ring, a socket gouge, a 
hilt of a sword, an object which Is believed to be one 6f 
the fittings of a car, supposed harness fittings, and a brontc 
crook. 

The following telegram was received from Mr. W» S. 
Bruce, leader of the Scottish Antarctic Expedition, at the 
offices in Edinburgh on December 17 . —■" Buenos Ayres. 
Seotia Stanley. December a Refitting here. Hydro- 
graph Surveyed 4000 miles unexplored ocean; 70° south, 
17 to 45 W.; 3700 fathoms trawled there; WtAteftd 
Orkneys; detailed survey. Mpssman and five men coatlhue 
first-class meteorological, llfcgnetlcal, biological station. 
Ramsay died August 6 All others robust \ Sceftfa fplan^kU 
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spruce." This la the first .official information which has 
reached this country from the expedition. Mr Allan 
Ramsay was the chief engineer. 

It is reported by Reuter's Agency that a scientific ex¬ 
pedition, organised by the anthropological section of the St 
Louis Exhibition, is about to leave England for Central 
Africa under the direction of Mr S P. Verner. With 
reference to his journey, Mr. Verner is stated to have said 
Chat in order to get at the aboriginal life as little changed 
as possible by civilisation, It is desired to go out of the 
track of previous explorers and of all settlers. The base of 
operations will therefore be from the capital of Chief 
Ndombe, paramount chieftain of the Lunda tribes, at the 
head of navigation of the Kasai River, the largest southern 
tributary of the Congo, from which place an effort will 
be made to penetrate the interior. 

A despatch from Taganrog on December 15 states that 
the Sea of Azov has receded to such an extent during the 
past five days that the bed of the sea is visible for a distance 
of several versts Taganrog is at the head of a bay of the 
extensive lagoon known as the Sea of Azov, and the depth 
of water in the roadstead Is greatly modified by west and 
east winds High winds are reported to have raised clouds 
of sand which have covered the town, and these are prob¬ 
ably responsible for the exceptionally shallow water de¬ 
scribed in the despatch. 

Mr R F Pocock has been elected to the post of super¬ 
intendent of the Zoological Society's Gardens in succession 
to Mr. W E de Winton 

Captain Stanley Flower, who was in England for a 
short time during the summer, has returned to his post at 
the Zoological Gardens, Giza, Egypt. He writes that the 
three specimens of the curious " shoe-bill " or “ whale¬ 
headed stork " (Balaeniceps rex) received from the White 
Nile in 1902 are still In good health and condition in the 
Giza gardens No living example of this rare bird has 
reached England since the arrival of Mr. Petherick's 
original specimens in i860 

Mr. W Eagle Clarke, of the Museum of Science and 
Art at Edinburgh, a well-known authority on the migration 
of birds, passed a month during the migratory season in 
September and October last on board the lightship on Ihe 
J * Kentish Knock," which is situated in mid-sea off the 
mouth of the Thames, about twenty miles from land Mr. 
Clarke has made a series of valuable observations on the 
various birds which passed by the lightship during this 
period, and has obtained many specimens which were killed 
by flying against the lantern. A full account of Mr 
Clarke's experiences will be published in the next number 
of the /bis. 

It Is understood that the authorities of the British 
Museum (Natural History) and the director of the Geo¬ 
logical Survey of Egypt have agreed to the preparation of 
a joint report on the wonderful discoveries of fossil animals 
recently made In the FayOm. Dr. Andrews will proceed 
to Egypt early next year to examine and catalogue the 
specimens In the Geological Museum at Cairo, but will not 
attempt to make further collections. A fine example of the 
skull of the horned Aralnoltherlum (perhaps the moat re- 
WluNfl of all these discover lee) is now exhibited in the 
neutral, hall of the Museum at South Kensington. 

% 

ARogo the contents of the second part of the Bergen 
Museum Aarbog for 1903 Is a paper by Mr. H. Brock on 
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the hydrold polyps collected during the cruises of the ex¬ 
ploring vessel Michael Sort in the North Sea from 1900 to 
190a. Several new forms are named and described 

Mr. Ralph S. Lillie has found (Amtr Joutn of 
Physiology, vlil , No. 4) that isolated cells and cell-nuclei 
suspended in cane-sugar solution through which an electric 
current is passed migrate in some cases with the negative, 
in others with the positive, stream. The majority of such 
structures migrate with the negative stream, and this 
tendency Is especially strong in free nuclei and structures 
consisting chlfjgtof nuclear matter. Cells with voluminous 
cytoplasm, ortf|f|fbther hand, tend to move with the positive 
stream. 

The violets of Philadelphia afford to Mr W Stone the 
text for an article on racial variation in animals and plants, 
which appears In the October issue of the Proceeding* of the 
Philadelphia Academy. In the course of this artule the 
author directs attention to the growing practice among 
American zoologists of discarding the use of Innomlals, and 
classing as a species every distinct animal form, no matter 
how slightly differentiated. This usage, it is urged, receives 
support from the methods of botanical classification Where 
is all this splitting going Lo end? is the question which 
naturally arises in the minds of old-fashioned zoologists. 

The December number of the Popular Science Monthly 
contains two articles on biological subjects, the one, by 
Prof. T. H Morgan, dealing with recent theories in regard 
to the determination of sex, and the other, by Dr. D S 
Jordan, on the qjtimon and salmon-streams of Alaska Dr 
Joidati recogniSIpmve species of Pacific salmon of the genus 
Oncorhynchus from these rivers, as well as three kinds of 
trout (inclusive of the now well-known rainbow-trout), and 
two other species belonging to other genera. As regards 
the salmon-tinning industry, the rivers of Alaska may be 
divided Into three groups, king-salmon, red salmon, and 
humpbacked salmon streams Those of the first class are 
the most important, but even these are less valuable than 
the corresponding rivers of British Columbia, owing to the 
fact that, from the shorter run, the fishes are nearer the 
spawning season when they enter, a larger proportion pf 
them having white flesh in June than is the case with 
their Columbian brethren In August. * 

“ The Geology op Worcester, Massachusetts," by 
Messrs J H. Perry and B K. Emerson, has tieen issued 
by the Worcester Natural History Society (Worcester, 
Mass , 1903) It is a well illustrated work descriptive of 
the rocks and fossils of the county, and is written for those 
who have no technical knowledge of the subject. The 
interest Is mainly petrological and mlneraloglcal 

We have received the general report on the operation* 
of the Survey of India during 1901-2, prepared under the 
direction of Colonel Gore, Surveyor-General Work has 
been carried on in the United Provinces, and also in the 
Shan States and Burma. The question of the condition of 
the existing topographic maps of the country has engaged 
serious attention, and It Is admitted that more systematic 
arrangements must be made for. their revision. 

The State of Indiana has issued in one volume (>903) the 
twenty-sixth and twenty-seventh annual reports for 1901 
and 190a of the Department of Geology and Natural Re¬ 
sources. Among the papers included Is an Important essay 
on the mineral waters of Indiana, by Mr. W S. Blatrftftyi 
State geologist He gives the location and describes (he 
character of the waters of more than eighty wells agd 
springs. Mr. Robert Hessler follows with an account of 
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the medicinal properties and uses of the waters. Mr. 
Blatchley deals also with the gold and diamonds of the 
State. Gold is widely disseminated in the Glacial Drift, 
hut the occurrence of diamonds, which have been found 
while panning gold, is only of scientific interest. Mr. 
G. H Ashley writes on the Lower Carboniferous area of 
southern Indiana, and directs attention to the economic 
products of the rocks, which comprise materials for good 
building stone, for the manufacture of Portland cement, 
and glass sands. There are also articles on the Orthoptera 
and Mollusca, and reports on the petroleum mdusrry. 

At the present time, when the British Cotton-growing 
Association is fostering the experiments which are being 
made to grow cotton in various parts of British Africa and 
in some of the West Indian islands, an account by the 
principal of the School of Agriculture in Cairo of the im¬ 
pressions gained during a visit to the cotton-growing States 
in America is particularly opportune. From a consider¬ 
ation of the principal characters of different cottons, and 
of the exclusive position which is held by Egyptian and 
South Sea island cotton, the writer shows that it is a matter 
of considerable importance to improve the quality as far 
as possible, by taking advantage of selection and hybrid¬ 
isation Practical suggestions are made with regard to the 
cultivation on the subjects ol soil, planting, maturation of 
the seed, and rotation of crops 

Dn Dixon has added to his contributions towards the 
elucidation of the mode of ascent of water in tall trees by 
suggesting a transpiration model, which is described in 
the Scienft/ic Proceedings of the Royal Dublin Society. 
Over the top of a thistle funnel are fixed two parchment 
diaphragms converted into semipermeable membranes by 
soaking first in gelatin and then in tannin. These are 
arranged so as to leave a small space In which sugar Is 
placed before closing up. A continuous column of water is 
established from the membranes through the funnel and 
connections, to a supply of water below The water enters 
the artificial cell, fills it, and finally water and sugar soak 
through the outer membrane. The vapour tension of the 
water below the lower membrane is greater than that of 
the liquid in the cell, and the latter is greater than the 
vapour tension of the liquid above the upper membrane, so 
^pat a flow of water takes place from the reservoir upwards 

Thi fransvaal Agricultural Journal, which is issued 
quarterly, and has now reached its fifth number, serves to 
show with how much energy the Agricultural Department 
of the new colony, under the direction of Mr F. B Smith, Is 
attacking the many problems of farming in that country. 
A more difficult task cannot well be Imaginedthe disasters 
of the war, which has denuded the Lountry of Its stock, have 
been accompanied by repeated attacks of epizootic diseases 
of all kinds, to which new Importations of cattle succumb 
at once, at the same time the greatest drought since 186a 
has occurred, and even Kafir labour has been forced up to 
a price prohibitive to the farmer. The numbers of the 
Journal bear evidence of the diversity and virulence of the 
diseases of stock that prevail, fortunately they show also 
that the Agricultural Department Is busy with Investigations 
on the origin of the diseases and the best preventive 
measures against them. The most dreaded dieeases seem 
to be fl red water” and the more recently discovered 
M Rhodesian red water M or " African coast fever,” both or 
Which are propagated by ticks as an Intermediate host, but 
though animals get immunised or M salted against the 
ft 1 mar, the latter seems invariably fatal 
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Masses Macmillan and Co., Ltd., have published part 
v. of "A School Geometry," by Messrs. H. S. Hall and 
F. H. Stevens. This section contains the substance of 
Euclid Book vi , with additional theorems and examples 

1 

Messrs Dawbahn and Ward, Ltd., hRve added to their 
series of useful little “ Rural Handbooks " a volume by 
Mr, H Francklln on incubating and rearing utility fowls. 
The principles on which incubators and rearers are con- 
stiucted are explained, and the advantages of artificial as 
compared with natural incubation are made clear 

A copy of the sixth edition of Strasburger's 11 Lehrbuch 
der Botanik 11 has been received from the publisher, Herr 
Gustav Fischer, Jena. The work has been completely re¬ 
vised, and many sections have been altered in order to adapt 
them to the present state of knowledge, especially in con¬ 
nection with plant physiology and morphology 

We have received the year-book of meteorological 
observations at the station of the First Order belonging to 
the Magdeburg Journal for the year 1900. This is the 
twentieth volume of the series, and contains, in addition to 
observations and results recorded In accordance with the 
international scheme, complete hourly readings and means, 
observations of earth temperature, evaporation, &c As 
regards tabular statements of the results of a well equipped 
observatory, nothing better could be desired The auto¬ 
graphic registrations of a Campbell-Stokes sunshine re¬ 
corder have been photochemically reproduced; the cards 
ranged side by side have a very neat appearance, and give 
a clear view of the amount of bright sunshine in the different 
months During the seven months of April (o October 
there were only thirteen sunless days 

The Christmas number of Photography (London Hiffe 
and Sons, Ltd., price is ) is a production which will be 
heartily welromed by those interested in the artistic side 
of photography. No pains seem to have been spared to 
render the book high class in every respect, and the thirty 
or more full-page and smaller half-tone reproductions from 
photographs printed on glazed art paper, and the letter- 
press and line drawings on rough antique paper, are 
sufficient proof of this statement The contents of the 
letterpress consist of six articles on topics of widely different 
interest. Mr F. H. Evans, on ” The Characteristic Use 
of the Hands in Portraiture," gives some valuable hints on 
the conspicuous part played by the hands of sitters, and 
illustrates his remarks by photographs taken by himself. 
11 Landscape in Pictorial Photography " is contributed by 
” Fecit,” who in this delightful essay uses numerous illus¬ 
trations of prominent photographers to elucidate his points. 
Other articles are ” Photography in a Wood,” by Mr 
Wilt. A. Cadley, ”W Rawlings—a Photographer or 
Winter,” by Monochrome, and, In a lighter vein, the 
"Walrus” gives an account of the weird inventions of 
" My Friend ChoggleB,” and 11 Pettifer " prattles about his 
experiences of winter photography. 

The report of the ninth meeting of the Australasian 
Association for the Advancement of Science, held at Hobart, 
Tasmania, In 190a, has now been published. The volume 
is edited by Mr Alex Morton, the secretary of the Royal 
Society of Tasmania, and runs to nearly nine hundred pages. 
The contents of the report, including as they do detailed 
accounts of the ten sections Into which for working pur¬ 
poses the Association is divided, and reports of eight 
research committees, show conclusively that the Austral¬ 
asian men of science are following very success¬ 
fully the example set by the parent association. The prefei- 
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dentlal address fo^ 190a, by Captain F. W. Hutton, F.R.S , 
dealt with evolution and Its teaching. We have also re¬ 
ceived a copy of the Walker memorial volume published 
by the Royal Society of Tasmania, and containing the 
papers on early Tasmania read before the Society during 
the yean 1888-1899 by the late Mr. J. B. Walker, vlie- 
chancellor of the Tasmanian University. * 

Tiib report of the U S National Museum for the year 
ending June 30, 1901, has just reached us from the Smith¬ 
sonian Institution. Tart 1 of the volume (of 452 pages) 
contains the report of the assistant secretary and the reports 
of three head curators, a list of accessions to the museum, 
and a bibliography of the publications of the museum. The 
second part will, however, prove of more general interest, 
consisting as it does of five lavishly illustrated articles 
These conti ibutions are, first, a report describing the ex¬ 
hibit of the (J S National Museum at the Pan-Americjn 
Exposition at Buffalo in 1901, by Messrs F W. True, 
W H. Holmes, and G. P. Merrill This report is illus¬ 
trated by seventy-two full-page plates, which it would be 
difficult to improve. Mr. W. H Holmes also describes the 
flint implements and fossil remains from a sulphur spring 
at Afton, Indian Territory, this article being accompanied 
by twenty-yx plates, and the same author deals with the 
classification and arrangement of the exhibits of an anthro¬ 
pological museum Mr Walter Hough discusses archeo¬ 
logical field work in N.E Arizona, and gives an account 
of the Museum-Gates Expedition in 1901, and with this 
monograph there are iox plates, some of which are beauti¬ 
fully coloured. The last contribution is by Mr J. B Steere, 
and is a narrative of a visit to Indian tribes of the Purus 
river, Brazil 

A quantiutivr study by Dr Paul von Srhroeder 
(described in the Zetttchnft fur physikalische Chcmte) of the 
setting and swelling of gelatin has led to some interest¬ 
ing observations, which not only throw light on the pheno¬ 
mena of gelatimsation, but also form an important addition 
to our knowledge of reversible chemical changes lc 
appears that gelatin solutions undergo two types of change, 
a non-rcversible hydrolysis by which the setting power of 
the solution is permanently unpaired, and a reversible 
change as the result of which the jelly melts when heated 
and slowly solidifies when cooled, The setting power of a 
solution is accurately indicated by its viscosity. If after 
rapidly cooling from ioo° the viscosity is measured at 25°, a 
low value is obtained which gradually increases until,'* if 
the decomposition of the gelatin has not proceeded too far, 
it culminates in the setting of the whole mass. By 
measuring the increment of viscosity during one hour it 
is possible to predict whether the solution will set in the 
course of the next twenty-four hours. The reverse process 
by which the gelatin swells and then dissolves In water 
presents similar points of interest. Gelatin saturated with 
water has a higher vapour-pressure than water Itself, and 
loses weight in a saturated atmosphere, the difference of 
vapour-pressure is, however, very minute, and may be com¬ 
pared with that which exists between drops of different 
sizes, and causes the larger drops of a fog to grow at the 
expense of the smaller particles 

At a meeting of the Institution of Civil Engineers on 
December 15 several aspects of the important question of 
water supply were discussed. Prof. J. Campbell Brown 
read ■ paper on deposits In pipes aijd other channels con¬ 
veying potable water. Analyses weft given of incrust¬ 
ations on Iron pipes, showing that these incrustations were 
dUe to oxidation of the Iron of the pipes, whether wide- 

NO. (782 . VOL. 69] 


spread or In nodules, and that they were not limited to 
acid waters, but were common to acid, alkaline, and neutral 
waters Investigations were recorded showing that slimy 
deposits on the inner surface of pipes, &c., were produied 
by gelatinous and filamentous Iron-organisms which grew 
and extracted iron from the water, and died at one end 
while they grew at the other Solid rock particles were 
entangled in this slime, and buioxide of manganese was de¬ 
posited by ihemical action, and this also was entangled in 
the mass of the gelatinous iron-organisms. Messrs, Osbert 
Chadwick and Bertram Blount introduced Lhe subject of 
the purification of water highly charged with vegetable 
iratter, with special reference to the effect of aeration 
They showed that the purification of tropical waters was 
very diflii ult, they had Found that treatment with iron was 
efficacious, but the treatment must be more thorough than 
with ordinary water-supplies, The character of these 
waters charged with vegetable matters rendered the removal 
of lhe iron difficult. Systematic aeration, so as to ensure 
an abundant supply of oxygen, was requisite An apparatus 
had been devised In which the water was caused to flow 
through perforated plates, emerging in streams of small 
diameter and exposing so large a surface per unit volume 
of liquid that rapid absorption of oxygen from the air was 
made certain 

The additions to the Zoological Society’s Gardens during 
the past week include two Malabar Mynahs (Pohopsar 
malabancus) frotn India, presented by Mr, A. I'\ Vine; 
two bouth Albemarle Tortoises (Testudo memo) from the 
Albemarle Islands, presented by the Captain and Officers 
of HMS Arnf>hion t two Hybrid Parrakeels (between 
PdZaeomis cximiuj and Psephotus haematonotus ), four 
Limbless Lizards (Pygopus lepidopus) from Australia, de¬ 
posited 


OUR ASTRONOMICAL COLUMN 

Radial Velocities of 0 Aurioje —M G A Tikhoff, of 
the Pulkowa Observatory, has recently concluded a research 
on the relative velocities of the spectroscopic binary 
0 Auriga*, and publishes his results in No 3916 of the 
Astronomische Nachnchten 

The forty-one plates on which the results are based were 
obtained by M Belopolsky, nineteen during the early pdrt 
of 1902 with a Rutherford spectroscope, and twenty-two 
at the end of 1902 and the beginning of 1903 witfr^a 
new "lopfcr three-prisin spectrograph. The relative veloci¬ 
ties of the components are given in a table, Which also 
shows the exact time at which the plates were taken and 
the interval since the last conjunction, and they show a 
maximum of 228 km per second, on March 24, 190s, to 
zero 

The curve pbtained on plotting these results gave 
3d, ajh. 304111. as lhe pejriod, and it also indicates that the 
system is not only a binary one, as announced by Prof 
Pickering in 1890, but is made dp of more than two bodies 
This is confirmed by the spectrogram obtained on January 
a 1, 1903, In which the line Hy is made up of four com¬ 
ponents, indicating the existence of four separate bodies 
with different velocities 

M Tikhoff hns arrived at the conclusion that the system 
is made up of two pairs, each pair consisting of a star 
giving strong liqes and another giving weak lines, and each 
clement making a complete# revolution about the centre of 
gravity of its pair In 19 1 hours The ratio of the masses 
of the two groups is near unity, and the proper motion of 
the whole system as deduced from the magnesium lines at 
x 4481 and X 4352 is -16 km. per second. The epoch 
conjunction may be taken as February, 1903, 3d. loh. 
(Pulkowa M T.). 

The 11 Qoubling ” of the Martian Canals —In discuss¬ 
ing the instrumentality of 11 contrast 11 In producing the 
duplicated appearance of Martian canals, M- E. M. 
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An ton lad i direct! attention to some experiments made by 
him which showed that when single, elliptical, dark spots 
were examined for a long unbroken period they appeared 
to develop a duplication similar to that observed in Martian 
phenomena He also states that Schiaparelli repeatedly 
aaw the well-defined dark seas with lighter interiors, 
and when the narrower seas, such as the Mare 
Clmmerium, Laois NHiacus, and Sinus Sabscus were 
observed steadily for a long time, they manifested a 
tendency to beget islands which exactly resembled in shape 
the areas in which they appeared M. Antonladi directs 
attention to the fact that these islands always appeared to 
be surrounded by 11 dark canals," and he has therefore 
arrived at the conclusion that their appearance, and the 
apparent 11 gemination " of the canals, are simply results 
of the physiological effects of " contrast " (Asimnomtsche 
Nachnchlen, No. V)i6). 

Observations of Leonids and Bielids at Athens —In 
a communication to the Paris Academy of Sciences, M 
J&gmitis, director of the Athens Observatory, records the 
following observations of the Leonid and Birlid showers 
made at Athens during November — 

Leonids —November 14, nh 50m to i8h (Athens M T.), 
twelve meteors, appearing to emanate from radiants situ¬ 
ated at 0=153°, B- + as°, and *=156°, fl=+ao°, were 
seen 

November 15, 9b 50m to iyh 50m., 187 meteors were 
observed from the following radiants:—0=150°, 8 = 4-33°, 
n*=JJ3°. 8“4-ai°; 0 = 152°, 8 = 4-34° 

November 16, thirty-three meteors observed, chiefly from 
a radiant situated at 0 = 150°, 8 = 4-17° 

This shower appeared to attain its maximum between 
15b and x6h on November 15. The general colour of the 
meteors was red, their velocities moderately swift, and their 
mean brightness equivalent to the fourth magnitude 
Btelids .—A watch was kept for this shower on the even¬ 
ings of November as, 33 and 34, but no metcorB were seen 
on November », possibly because the sky was very hazy. 

From 7b 46m. to i6h on November 23, fourteen meteors 
were seen, chiefly emanating from a radiant situated at 
am 22 °, #** + 43°. On November 24 eleven meteors were 
observed, and these Indicated the existence of two radiants, 
one at 3=26°, 5=+46°, and the other at 0 = 26°, 8 = 4-43°. 

In general the Bielids were red in colour and equivalent 
In brightness to„ the fifth magnitude stars, they moved so 
swi/tlv that their very short paths were hardly visible 
{Comptes rendutj December 7) 

THE HIGH EE EDUCATION OF WOMEN. 

HE adequate provision of secondary and higher educa¬ 
tion for English girls and women is to be regarded 
a! one of the accomplishments of the latter half of the 
nineteenth century. In 1850, for Instance, the popular idea 
here and elsewhere was that women were Intellectually in¬ 
capable of benefiting by higher instruction. To quote Dr 
Leslie Waggener, of the University of Texas, " it was 
Seriously questioned whether the 1 female ' mind could un¬ 
tangle the intricacies of pure mathematics, could appreciate 
the abstruse speculations of metaphysics, or could follow, 
step by step, the Inductions of a scientific investigation. >J 
Fifty years' experience has, however, demonstrated the com- 
lete fallacy of this preconception. Speaking at the Cam- 
rldge University Extension summer meeting in 1900, Mrs, 
Henry Sldgwick, principal of Newnham College, said 
of higher education for women, 11 1 do not think Its desir¬ 
ability Is any longer seriously doubted by anyone who has 
looked Into the facts, and whose opinion on the question 
is worth considering." Similarly, President Eliot, of 
Harvard College, In an address in 1896, referring to the 
university over which he presides, remarked, '"it is a 
quarter of a century since the college doors were opened to 
women. Since that time, where girls and boys have been 
educated together, it has become an historical fact that 
women have made rapid strides, and captured a greater 
number of honours in proportion to their number than men ” 
So complete a change of opinion on a subject of such 
Importance as the suitable education of the lar^fer half of 
the human race deserves attention, and the steps in the 
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movement which has resulted In the recognition cf the 
claims of women at most universities throughout the world* 
supply a profitable study for ell students of educational 
problems A comparison, too, of the present provision of 
university courses for women with tnelr complete non* 
existence in 1B50 should serve to cheer those men of science 
and others who are endeavouring to Improve our national 
education in other directions. It is gratifying, ki beginning 
a brief historical summary of the growth of the movement 
to provide secondary and higher education for women, to 
be able to state that among the Arst efforts bn this direction 
were those made in England. The absence of public wcon^ 
dary schools for girls in this country, and the impossibility 
of obtaining really educated governesses, were the causes 
which led the late F D Maurice and others to work with 
the Governesses' Benevolent Institution to improve matters, 
and the labours of these pioneers led to the establishment, 
In 1848, of Queen's College, London, the original object of 
which institution was to train women teachers. In the 
following year Bedford College, London, was founded, and 
so successful has it been that it Is now one of two colleges 
for women which are constituent colleges of the recon¬ 
structed University of London. A good start having been 
made, the movement grew and ere long flourished greatly 
in several localities The North London Collegiate School 
for Girls was established by Miss Frances Buss in 1850, and 
the Ladies' College at Cheltenham in 1853. The thorough 
education of the daughters of middle-class families had be¬ 
come sufficiently general In 1863 to convince the University 
of Cambridge of the advisability of at least trying the 
experiment of admitting girls to the kical eAmlnations 
conducted by them in various centres throughout the 
country, and in 1865 girls were formally admitted Then 
came the Schools Inquiry Commission of 1864, which, after 
sitting for three years, reported at the end of 1867 Ladies 
were called upon by the Commission to give evidence as to 
the provision for the secondary education of girls, and, to 
quote Mrs Henry Sldgwick again, “ The assistant com¬ 
missioners, who had examined and reported on the condition 
of secondary education in various districts, gave a deplor¬ 
able account of the insufficiency of the girls’ school*, and 
of the immense difficulty of finding any adequately-educated 
female teachers for them " In 1B72, the National Union, 
under the presidency of Princess Louise, was started to 
reform girls’ education. This association soon established 
the Girls’ Public Day Schools Company, and at present, 
this company alone, has 34 schools, about 7000 pupils, and 
about 600 teachers of different grades. 

This cursory glance at the history of the attempts made 
to supply English girls with secondary education is 
necessary, because the need created by the establishment of 
these schools for highly qualified women teachers directed 
attention to the necessity for the provision of higher educe* 
tion at English colleges and universities, a need which had 
hitherto been completely ignored The recognition of the, 
claims of women to as much education as they desire has. 
In England been brought about gradually, and it will be 
convenient to indicate the more important steps taken since 
the foundation of Queen's College, London, in 1848, and 
then to outline, as exactly as possible, the present state or 
things in other countries. It will simplify matters, too, to 
deal with different countries separately, and to take the 
universities of Great Britain and Ireland first, and in most 
detail, 

» Great Britain and Ireland. 

Special lectures for women were started in connection 
with the University of Cambridge in 1870. Girton College 
was incorporated at Cambridge in 1873, though It had been 
in existence at Hitch in since 1869, and from Its Inaugur¬ 
ation had prepared Its students for the examinations of 
Cambridge, where women were first informally examined 
for the previous examination in 1870, and for the tripos ex¬ 
amination in 187a. Girton was ‘‘ designed to hold III re¬ 
lation to girls’ schools and home training a position 
analogous to that occupied by the universities towards the 
public schools for boys. ' In 1871, a house of residence for 
women attending university lectures was opened in Cam¬ 
bridge, and this Institution became known, in 1875, as Newn- 
ham Hail, and was constituted a college in 188a In the 
same year as Newnham College was Incorporated, the uni* 
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wrally Appointed a aynditate to consider the question of 
conferring degrees on women, with the result that in iBSi, 
though degrees were refused, formal admission for women 
to the previous and tripos examinations was granted. And 
up to the present time the privilege of receiving degrees is 
withheld, though women are admitted by courtesy to 
almost all lectures A syndicate appointed In 1896 
recommended that degrees be conferred by diploma 
without permitting admission to membership or the 
university, but the proposal was rejected by the 
Senate in 1897 by 1713 votes to 66a. The concession 
of 1881 still regulates the admission of women to the ex¬ 
aminations of the university. In order to he permitted to 
taka the tripos examinations women must reside at Glrton 
or Newnhanl, and admission to these colleges Is only granted 
to students who have passed the previous or some other 
recognised examination. A class list of female students is 
published after the examinations, along with the list of 
members of the university; the method of arrangement is 
the same in both cases, and certificates are given to women 
stating the class or place in class attained In each examin¬ 
ation. 

At Oxford, lectures and classes were started for women 
in 1873, and examinations were instituted for them two years 
later. An association for encouraging the education of 
women was formed in 1878, and Is still in active existence. 
Through the secretary of the association women are admitted 
to nearly all the lectures given In Oxford, and the council of 
the association registers all women students These 
students are either in residence at Somerville College 
(founded iSfp), Lady Margaret Hall (1879), St. Hugh's Hall 
(1886), St. Hilda's Hall (1893), or belong to the Society of 
Home Students, comprising students who reside In private 
families and are supervised by the council of the association. 
In 1884, honour moderations and final honour schools of 
mathematics, natural science, and modern history were 
opened to women, and from time to time admission to the 
examinations of other schools was granted, but it was not 
until 1894 (bat they were free to present themselves for 
examination in all the subjects In which men may take the 
B.A. degree Women are not eligible for degrees. Con¬ 
gregation rejected a proposal, in 1696, to admit women to 
degrees or to grant them diplomas recording their success 
in the final schools examinations. An important difference 
between Oxford and Cambridge Is that at the former, uni¬ 
versity women are admitted to the pass as well as to the 
honour schools, and for either examination, an outside 
student is equally eligible with those who have studied and 
resided at Oxford. 

As regards the extent to which women avail themselves 
of the facilities ottered by the Universities of Cambridge 
and Oxford for their higher education, it may be said that, 
during the session 1901-4, Glrton and Newnham together 
had 29a students, while In 190a there were at Oxford aaB 
registered women students. The whole number of women 
students who took honours in the various triposes at Cam¬ 
bridge from 1881, the year in which they were opened to 
women, to 1900 was 1036, and of these 180 took honours 
in natural science, the numbers in mathematics being 350 
and In classics 337.- 

The University of London, which received its first charter 
in 1836, was the first English university to recognise the 
claims of women. In 1867 the university was granted a 
supplementary charter, under which It was enabled to otter 
certain special certificates to women. In 1880 women were 
admitted to all the degrees, honours, and prices which were 
at the disposal of the university, and in 188a women 
graduates were admitted as members of convocation 

The University of Durham, by a supplementary charter 
granted in 1B95, opened all Its degrees except those In 
theology to women. Women are admitted to university 
lectures on the same conditions as men, but to qualify for 
the degrees women must reside at Durham In the women's 
hostel provided by the university. 

The University of Wales, which came Into existence under 
the charter of 1893! admits women to Its examinations and 
degree^ -as members of the uhlverslty, on the strictest 
equality with men, and women are eaually eligible for any 
omcy created by the university Muck the same Is true of 
the recently constituted universities, such as those ' of 
Birmingham and Liverpool, and at the university collegee 
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throughout the country no distinction Is made between the 
■exes 

So far as the Scottish universities are concerned, that is 
to say, the Universities of Aberdeen, Edinburgh, Glasgow, 
and St. Andrews, it Is only necessary to say that the Uni¬ 
versities (Scotland) Act, 1889, Included a ■ provision 11 to 
enable each university to admit women to graduation in 
one or more faculties, and to provide for their Instruction." 
An ordinance to this effect was passed In 189a, with the 
result that women are in every case admitted to the degreao 
in arts, science and medicine, and at Aberdeen to the 
degrees in law. The university lectures are, as a rule, open 
to women, but In some cases separate instruction is pro¬ 
vided for them 

Despite current rumours, there are at present In Ireland 
but two universkles, Dublin Univerelty, or Trinity College, 
Dublin, and the Royal University. The admission of 
women has been approved by the council of Trinity College, 
and a recommendation was brought before the Senate on 
June 9 of this year and sanctioned by an overwhelming 
majority In the case of the Royal University of Ireland, 
which, like the old University of London was, Is purely an 
examining body, all degrees, honours, scholarships, and even 
junior fellowships are open to students of either sex, and 
candidates for medical degrees alone are required to pursue 
fixed courses of study at special colleges. 

Before reviewing the regulations for the admission of 
women to continental universities, a digression, interesting 
at least to men of science, may be permitted What is the 
character of the cdqration given In schools for girls by the 
women who have had the advantages resulting from the 
concessions now described? What part does science take 
in the curricula of the schools administered by university 
women? It may at least be said that it is becoming In¬ 
creasingly understood that household management is a 
branch of applied science, cookery and laundry-work are, in 
some quarters at least, recognised as applications of 
chemistry to domestic needs, and hygiene and physiology 
are appreciated to some extent as tne foundations upon 
which the arrangements for the health of the home should 
be based. But tne adherence to these commonplace truths 
Is still too much a matter of theory, and the present methods 
of teaching In girls’ schools are based almost exclusively 
upon what has grown up in the schools for boys. Prof. 
Armstrong, at this year’s meeting of the British Associ¬ 
ation, ottered a strong protest in this connection He said, 

41 When I consider what my own children have done at 
school, what girls generally are doing, I am in despair— 
the training is so hopelessly unpractical, so academic, so 
narrow In its outlook. There Is so little Insight and 
originality displayed by women In diagnosing and pro¬ 
viding for women’s requirements, female educators are so 
obstinate and difficult to persuade, 00 limited In their con¬ 
ceptions." More recently that vigorous an^l brilliant author, 
Mrs F. A. Steel, has written : “ Read through, for In¬ 
stance, the Education Act—new or old does not matter, 
since any Education Act 1 have ever heard of errs with equal 
and intolerable ignorance—and sen if the one great unalter¬ 
able difference in physiological life between a boy and a girl 
is even considered It is not. And yet It is, It must be 
perforce, a potent factor In the whole question of girls' 
education." 

The fact is that as yet wq haye not had suffulcnt experi¬ 
ence in the direction of girls' education to come definitely 
to final conclusions. Speaking comparatively, it is a new 
movement, and such warnings as those just quoted, useful 
though they are as hints that caution and a reconsideration 
of the special needs of girls are necessary, should not lead 
to violent changes which are likely to do more harm than 
good. Though many questions raised are ss yet Insoluble, 
one thing at least seems tolerably dear, and that is the 
desirability of the introduction Into all schools for girls of 
Instruction in the scientific method. The Inculcation of 
habits of exact observation, of accurate measurement, and 
of the absolute necessity for deriving all conclusions front** 
Sufficient premises, habits which are most easily and satis¬ 
factorily formed by the study of suitable branches of science, 
will act as the most effective corrective to the feminine dis¬ 
position to arrive at conclusions Intuitively, and to assert 
that a thing Is so because It is so. 

It may be pointed out here that there seems, judging 
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from the statistics of popular examinations, a disposition, 
in selecting the branch of science which shall form the found¬ 
ation of tne scientific instruction in girls’ schools, to be 

¥ aided rather by esthetic than by educational considerations. 

o take one instance, in the local examinations of the Uni¬ 
versity of Cambridge in 190a, while in the preliminary 
grade 1776 boys presented themselves in various branches of 
physics and chemistry, there were only 175 girls offering 
these subjects; on the contrary, 481 girls offered botany as 
compared with 65 boys. The same thing was true in the 
junior and senior grades, In the former about 5000 boys 
took up various subjects of physics and chemistry as com¬ 
pared with 300 girls, and in the latter the numbers were — 
boys, more than 1300, girls, just over 100; in botany, 
on the contrary, the number of junior girls was 754, junior 
boys 39, of senior girls 261, senior boys 14. It is not 
suggested that it is impossible to inculcate scientific methods 
by means of the study of botany, for Prof. Mi all has shown 
the contrary quite conclusively, but a knowledge of current 
text-books and methods leads to the belief that, nowadays 
at least, the above contention is a just one 
The urgent need at present, and one which might well 
engage the earnest attention of men of science, is to formu¬ 
late a scheme of scientific instruction for girls’ schools 
which, while inculcating the fundamental principles of 
physics and chemistry, shall lead to an intelligent appli¬ 
cation of iheBe principles to the practical requirements of 
the household, whether in the kitchen, in the nursery, or in 
the general sanitary arrangement* Though such a course 
might well form the basis of the science teaching, there is 
no reason why an intelligent acquaintance with animate 
nature should not also be made Nor need Ihe special re¬ 
quirements or those girls who will later, instead of devoting 
their energies to homc-hfe elect to take up scientific or 
medical work, be neglected Since, as the imposing list of 
women engaged in scientific work given in the 11 English¬ 
woman’s Year-Book," and the growing number of women 
doctors (177 were registered in the British Medical Register 
i 1 1894) show, there is an increasing attraction for women 
in the study of science, due provision for spenalisatlon in 
science should be mode m those secondary schools where 
girls remain until nineteen 


"Ihe Continent of Europe 

In dealing with the provisions made for the university 
education of women in the different European countries, it 
is a little difficult to present inclusive generalisations Ihe 
local conditions vary so widely, and the national peculiarities 
are an various, that the most satisfactory plan is to deal 
separately with those countries in connection with which 
materials are available Moreover, it is difficult within the 
limits of 11 single article, to attempt to summarise the history 
of the attempts made lo improve matters so far as the higher 
education of women is concerned, and in the main it will 
be necessary to limit attention to the present state of affairs 
In Austria, to take the countries in alphabetical order, a 
decree of 1897, revising one made by the Minister of Educa¬ 
tion In 1878 regulating the admission of women to the 
universities of that country, ordained that any woman more 
than eighteen years of age who Is a native of Austria may 
be admitted as a hearer to the philosophical faculty of an 
Austrian university, provided she has passed the Jfei fcprtL- 
fung or equivalent examination. Ihe order for the 
admission of individual women is in the hands of the dean 
of the faculty, but an appeal may be made from his decision 
to the Minister of Education Women hearers are under 
the same regulations as men In 1896, Austrian women 
who had studied medicine at a foreign university were 
placed on the same footing as their countrymen in obtain¬ 
ing Austrian decrees in medicine It is interesting to note 
in this connection that the first Austrian woman who 
obtained the degree of doctor of medicine did so at Vienna 
in 1897. 

Women have been admitted to the universities of Belgium 
on the same conditions as men since 1883, though It must 
be stated that the free University of Louvain is an excep¬ 
tion, and does not admit women. Since 1B90 an increasing 
number of Belgian women have availed themselves of the 
ofnortunlty of university education ■ 

To the Danish universities women have been admitted 
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under the same conditions as men since 1875, iMJf kM 
examinations and degrees In all faculties except that of 
theology, in which there Is a special examination lor 
women. 

In Finland, women who wish to enter the University of 
Helsingfors, the only university in the country ( must obtain 
the special permission of the chancellor of the university. 
Notwithstanding this impediment, there were in 1900 more 
than 200 women studying in the university. 

All the courses In all the faculties and schools of the 
French universities with the exception of the touts ftrust* 
and the practical work are public, and open free of charge 
to persons of either sex hs hearers Matriculated students 
alone may attend practical work and the eourj fermfa , and 
to matriculate both men and women candidates must pre¬ 
sent a di pldme At I'enseignemeni secondaire f Women may 
become candidates for degrees on the same conditions as 
1. cn Attestations d’ttudjs supintures are given by some 
faculties to hearers who have attended the courses regularly, 
in the provincial universities no requirement ie made as to 
sex, but in Paris the hearer, to obtain the certificate, must 
have taken a bachelor's or an equivalent degree. It must 
be noted that not quite all the medical courses are open to 
women. The number of women students registered In 
French universities at the beginning of 1898 was 871, of 
whom 469 were studying medicine and 80 different branches 
of science. In the previous session 72 university degrees 
were obtained by women, but only one was In tne science 
faculty, though 15 others were successful licentiates in 
science 

The universities of Germany do not treat women in a 
uniform manner. The conditions under which women study 
vary in different centres As a rule, women are admitted 
only os hearers to the lectures of the philosophical faculty, 
though some German universities have permitted attendance 
in the legal and medical faculties. In the winter session of 
1898-9, 414 women were in attendance at the ten Prussian 
universities as against 117 in 1895-6 At Berlin, Freiburg, 
Gl'tiingen, Heidelberg, ana Tiibingen, women have been 
granted the degree of doctor of philosophy (Ph.D.). Even 
when women are admitted to the philosophical faculty Of the 
universities they are mostly there on sufferance; they have 
no rights, and do not count as students. As Dr Isabel 
Maddison has said, " the whole question of the admission 
of women to the universities has given rise to much dis¬ 
cussion in Germany, and is still far from being settled. 
Many Germans regard the higher education of women as 
undesirable, and there is a strong objection manifested by 
a large number of the professors and students alike to the 
admission of women to the universities . . . the seriousness 
of purpose and the ability of individual women who have 
studied in Germany have, It is believed, done much towards 
destroying the prejudice against women students In the 
minds of the professors under whom they have worked." 

In Greece, the National University in Athens was opened 
to women in 1895 The other institutions in the country 
of university standing, such as the English School of Arche¬ 
ology, admit women to their lectures. In 1895, too, the 
philosophical and medical departments of the universities 
of Hungary were opened to women by the Minister of 
Education, but to enter the universities they have to fulfil 
exactly the same conditions as men 

In Italy, in the Netherlands, and in Norway, women may 
enter the universities on a footing of equality with men. Id 
I taly two classes of women students are admitted, vis. 
regular students and hearers. In the Netherlands no dis¬ 
tinction is made between men and women; the latter are 
allowed to matriculate and to take degrees. Since 1884 
women have been admitted to the lectures and degrees of 
the University of Christiania, and where (here is no special 
regulation which prevents them, women may also compete 
for the scholarships and prices. 

All Russian universities exclude women. 5 pedal desses 
are held at St. Petersburg for the higher instruction of 
women under the supervision of the Minister of Public 
Instruction. 

Speaking generally, the universities of Spain, Sweden, 
and Switzerland are open to women students. The Spanish 
universities have been open In a general way to women since 
1857, when the universities of the country were placed under 
the control of the General Director of Public Eaucatknt, hut 
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woolen have made little use of tlftf facilities offered. 
Ini Sweden, women appear td be excluded from the theo¬ 
logical faculties but eince a Royal decree of 1870 they 
have been able to take medical degrees, and from 1B73 the 
legal and philosophical faculties have been open to them. 
The eeven universities of Switzerland are, without excep¬ 
tion. Open to women, the conditions under which they study 
vary somewhat In different universities. 

America 

All courses and degree* of Canadian universities are, as 
a rule, open to women on the same terms as men, though 
In some cases they study for medical degrees in separate 
medical schools. The colleges of the various universities 
do not generally possess boarding accommodation for the 
students, who reside in boarding houses approved by the 
college authorities, 

It is impossible at the end of a general article to do more 
than give one or two salient facts in reference to the higher 
education of the women of the United States. The report 
fo** 1B99 of the Commissioner of Education states “ The 
barriers to women’s higher education seem effectually re¬ 
moved, and to-day eight-tenths of the colleges, universities, 
and professional schools of the United States are open to 
women . The obtaining of a collegiate education 

gives the women more ambition to enter a profession, or if 
they decide to marry, it is stated that—‘ The advanced educa¬ 
tion they have received has added to their natural endow¬ 
ments, wisdom, strength, patience, balance, and self-control 
. and that in addition to a wise discharge of their 
domestic duties, their homes have become centres of scien¬ 
tific Or literary study or of philanthropy in the communi¬ 
ties in which they live.' 11 

The number of women undergraduate and resident 
graduate students in the colleges of university standing In 
the United States in the year 1900-1 was very nearly 47,000, 
and of these about a 1,500 studied in colleges side by side 
with men During this year 5050 degrees were i conferred 
on women, nearly half as many as were gained by 1 men, viz 

11,463- 

Such are, in the barest outline, the leading facts as to 
the attitude of the more important countries towards the 
higher education of their women. The reader who desires 
more detailed knowledge should refer to the following sources 
of information, upon which the writer has largely based 
his conclusions —" Handbook of British, Continental and 
Canadian Universities, with Special Mention of the Courses 
Open to Women," "Supplement to ditto, for 1807," by 
Dr. Isabel Maddlson (New York. the Macmillan Co) 
"Educational Systems of Great Britain and Ireland," by 
Graham Balfour (Oxford - Clarendon Press). " Education 
in the Nineteenth Century," edited by Dr R. D Roberts 
(Cambridge University Press). 11 Growth of Educational 
Ideals during the 19th Century," by Sara A, Burstall (The 
School World, , 190a). 11 Englishwoman’s Year-Book, 1903 " 
(Black). " Annual Reports of the Department of the 
Interior," by the Commissioner of Education (Washington *" 
Government Printing Office) 

A, T. Simmons 


CAVE EXPLORATION IN IRELAND 1 

HERE is little doubt that the visit, a few years back, of 
- the enthusiastic M. Martel, whose 11 Irlande et 
Cavernes anglaises " forms such pleasant reading, did much 
to rouse new Interest In Irish caves. Dr. Forsyth Major 
soon after examined the Irish fossil Mammalia in the Dublin 
Museum of Science and Art, where Dr. SchaTff^was at the 
■ame time summarising his researches on the origins of 
the European fauna; on this question the pre-Glacial and 
post -Glacial Pleistocene remains naturally throw a consider¬ 
able light. Mr. R. J. Usaher, already distinguished by his 
published work on southern caves, was fortunately again 
willing to devote his time to exploration. Circumstances 
ffjra thus favourable to the formation of a committee, 

* “Thii Entontlan of thi Gsvn of Kwh, Const? SlUo, bains the First 
of tbs UmmhtWi,remitting of Dr. R. F Sduu-ff (chairman). 
7, Prof. GrvwlUa A. J. Cols, R. I. Uuhar, and R. Lloyd 
MsnrX appointed to Exelon Irish Qni" (Tnmni Royal 
inu. wet. a, part it.). Pp. 46 and 3 plats*. (DubAo, 
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which, aided by grants from the Royal Irish Academy and 
the British Association, has examined certain caves near 
Ballymote, In the county of Sligo, and is actively engaged 
on others near Edenvale, In Clare 
The present report is a well edited quarto paper, with 
several Illustrations, Mr George Coffey, keeper of the 
collection of Irish antiquities In the Dublin Museum, deals 
with the traces of human occupation, and, like most of the 
contributors, has personal knowledge of the caves The 
geological section Is greatly strengthened by the visit of 
Mr. G W. Lamplugh to Keshcorran, and his association 
as joint-author in the report. Messrs A S Kennard and 
B. B. Woodward describe the Molluscs, and are known as 
specialists in this comparatively unworked branch Mr. 
E. T Newton, F R.S., has identified the remains of birds, 
while Prof. D J. (^unnlngham, F R S , describes the scanty 
human bones fn work where wide deductions may be 
founded on a single fragmentary relic, this specialisation 
among the contributors cannot be too highly praised. 

Mr Ussher's general description provides an interesting 
introduction to the detailed essays Messrs Cole and 
Lamplugh then show that tho caves depend for their form 
on the joint-planes in the massive limestone, and that they 
were excavated by solution in pre-Glacial times. Glacial 
detritus then became banked against the slope, and crept 
into the caves from their mouths As the ice melted, 
characteristic mounds of similar material were deposited 
in the lowland below Keshcorran 

A good part of the deposit within the caves is derived 
from the solution of the limestone, and includes character¬ 
istic bipyramidal crystals of quartz A spicular crystalline 
material, mingled with the calcareous tufa, affecting 
polarised light, and soluble in acids, has unfortunately so 
far eluded determination The possibility of the discovery 
of pre-Glacial remains in such caves in Ireland is pointed 
out , 

As Mr IJssher indicates, in commenting on Mr Newton's 
list of the bone 9 of birds from the caves, the smew, the grey 
plover, and the little auk are now rare inland, even in 
I winter; the discovery of tlttjnsrcmalnfl has therefore some 
| bearing on the climate do4li$*ttieir occupation of Kesh- 
corran. Dr Scharff/ln Tus account of the mammals, 
identifies the Arctic lemming, not previously known in 
Ireland* The remains of horse, obtained, with one excep¬ 
tion, from the upper stratum of the principal cave that was 
examined, show that " horse-flesh probably formed one of 
the principal articles of diet of the cave-men." The traces 
of the mountain or Irish hare, the true Lepus Umtdus of 
LInnd, indicate a larger animal than that now prevalent 
In Ireland Bear (Ursus aretes) is represented by a fine 
left ramus of a lower jaw ana very numerous remains., 
1 he distribution of the bones of all these animals is easily 
realised from the small maps provided, on which those found 
m the upper stratum are indicated separately from those 
In the lower 

Mr. George Coffey considers that man's occupation of 
the caves does not date back to a very remote period. 
Charcoal is frequent in the upper layers, and its distribu¬ 
tion, together with the objects found, suggests a brief 
occupation of the caves in Neolithic times, and a more pro¬ 
longed settlement when bronze and iron were both common 
This latter occupation seems to have been as recent as the 
eighth to the eleventh century of our era, and Mr. Coffey 
Ingeniously pictures the bear as responsible for the general 
avoidance of the locality in earlier times. 

Mr R. Lloyd Prneger, now editor to the Royal Irish 
Academy, summarises the results, and his detailed plan and 
the illustrative plates are worthy of the body which has 
undertaken their publication G. A. J C. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Pnot A G Bourne, K.R.S., professor of biology at the 
Presidency College, is to take up the duties of Director of 
Public Instruction, Madras. 

Ma H J. Mackinder, lecturer Jn economic geography 
at the London School of Economics, has been appointed 
director of the School In succession to Prof. W. A. Sr 
Hewlns, Who has resigned the post* 
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Announcement la made that Sir J. S. Burdon-Sanderson, 
F.R.S., regius professor of medicine at Oxford, hoe placed 
hli resignation of the professorship In the hands of the vice- 
chancellor Of the university. 

The Mysore Durbar has, says the Pioneer Mail, estab¬ 
lished four scholarships of 40 rupees a month each to 
encourage the study of analytical chemistry in the labor¬ 
atory of the agricultural department. The scholarships will 
be tenable /or one year, and will be open to candidates 
who have taken the B.A. degree in physical or any other 
branch of natural science Students awarded scholarships 
will have to give an undertaking to serve the State for one 
year if required to do so, or to refund the money in case 
they refuse to serve. 

In a recent address at the distribution of prizes to the 
students of the classes held under the Liverpool School of 
Science subcommittee, Sir Philip Magnus, referring to the 
progress mode in the provision of technical education in 
this country during the last few years, said that in 1886 the 
number of students in technological classes registered by 
the City Guilds Institute was 7660, and during thb past 
session, that number has increased to 38,638 Moreover, 
apart from the sum of more than 1,000,000/- which local 
authorities expended last year on technical instruction as 
defined bv the Technical Instruction Act, the State con¬ 
tributed the sum of 605,143/ , as against a total of 107,583/. 
In the year 1886, whilst the total State contribution last 
year to education generally amounted to more than 
9,000,ooof, as against little more than 3,000,000/ In 1886 

An appeal is being issued by the Senate of the University 
of I*ondon for funds to build and endow an institute of 
medical sciences under the control of the university A 
letter signed by the chancellor of the university, Lord 
Roseberv, the vice-chancellor, principal and others has 
been circulated urging the claims of such an institute 
Owing to the great changes which have taken place In 
medical education of late years, due to the increasing atten¬ 
tion given to the teaching of tho scientific subjects, it has 
become Impossible, the letter states, for each medical school, 
out of the Income derived from the fees of students, to 
build, equip, and maintain the laboratories, fitted with 
costly apparatus, which are necessary Tor modern scientific 
teaching The faculty of medicine, a body consisting of 350 
recognised teachers of the university, has ascertained the 
views of the teachers of the medical schools, and has re¬ 
commended the Senate to establish an institute for the 
teaching of physics, chemistry, biology, anatomy, and 
physiology. 


SOCIETIES AND ACADEMIES . 

London. 

Royal Astronomical Society, December 11.—Prof. 
H H Turner, F R S., president, in the chair.—Dr 
A. A. Rsmbaiit read a paper on two drawings of the Mare 
Serenitatls by John Russell, R A , which afforded some 
hitherto unpublished evidence with regard to the appear¬ 
ance of Linnd in 17B8 Dr Rambaut showed photographs 
of 'the original drawings, on which Linnd appeared as a 
white spot, and not as a crater.—Mr Sounder showed and 
described a photograph of one of the earliest maps of the 
moon, made bv Langrenus about 1645 —The Aetronomar 
Royal showed photographs of Comet Borrelly 1903 and 
Comet Perrine 190a, and pointed out their great similarity 
in appearance.—The Astronomer Royal alto gave an account 
of tne observations of the recent shower of Leonid meteors 
on the morning of November 16 —Mr Deimlni's paper 
on the same subject was also read. There was complete 
agreement among the observers as to the maximum being 
between 17b 30m. and i8h —Mr. J. C. W. Harsehsl read 
a paper on an examination of the relative star density op 
different parts of tho plates forming the Harvard photo¬ 
graphic star map, from which It appeared that the maxl- 
muqi density was at about 9 0 from tne centre of the plate, 
after' which it fell off vary rapidly.—Mr. Orommellii pre- 
0 stated his ephemerldes for physical observations of Saturn, 
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1903-4, and gave the different values that had beta found 
for the planet’s rotation period—The eecretary read a 
paper by Prof. G. W. Hough on the rotation period ftf 
Saturn deduced from bis observations of the white ipot 
first observed by Prof Barnard on June 15. —Mr. Maunder 
read a letter from Mr Percival Lowll In which the latter 
affirmed his conviction of the reality of the canals of Mars, 
and also of the markings on Venus —Prof. Tumor de¬ 
scribed his graphical method for determining the local or 
Greenwich time of sunset at different places within a given 
region, and Mr Benson spoke of a somewhat similar 
method previously devised by him —The secretary read a 
paper by Mr. P. H Oowoll on the remidiameter, 
parallactic inequality, and variation of the moon derived 
from the Greenwich meridian observations from 18470 to 
1901 5 —Mr H C. Plummor described and Illustrated hie 
paper on oscillating satellites 

Zoological Society, December 1.—-Dr. Henry Woodward, 
F R.S., vice-president, in the chair.—Prof. 6. Ray 
Lankoetar, F R S. a exhibited and made remarks upon some 
specimens of Medusas reported to come from the Victoria 
Nyanza. Prof Lankester also exhibited some drawings 
showing the hair-whorls on the face of two specimens of 
the okapi.—Mr. F. E. Mdsm a F.R.S., exhibited and 
made remarks upon a portion of the large Intestine and the 
cxcum of a boa (Boa constrictor) which had died In the 
Society's Gardens. The walls of the intestine In the neigh¬ 
bourhood of the cecum and of the cecum itself were 
thickened and inflamed. The cecum was Ailed with a hard 
mass consisting of small stones and a number of the snake's 
own teeth, the presence of which, it was thought, had given 
rise to the inflammation —Mr. Beddard also exhibited, on 
behalf of Mr. G. A. Doubleday, a hairless specimen of the 
common rat (Jlfui decumanus) which ■agreed in Its 
characters with a so-called variety (Mtu nudo-bUcatus") of 
the common mouse figured in tne Society's Proceedings 
(1856, p 38, mamm pi. xll.).—Dr Waller Kidd exhibited 
a drawing of an Oryx beisa showing a reversed area of 
hair along the median line of the back, ■ character which 
was found only in ruminants, but not In all of them.— 
Mr. Oldfield Thomas exhibited an example of the naked 
rodent which he had in 1885 described as Heierocephalur 
philhpsi, but now thought should form a special genus, 
proposed to be called Fornnmia, as its possession of only 
two cheek-teeth proved to be constant The specimen had 
been presented to the British Museum by Dr. A. G W. 
Bowen, R.N. A second species of Heterocephsius, dis¬ 
tinguished by its smaller size and much smaller teeth, was 
described from British East Africa and named if, ansorgel. 
—Mr G. A Boutengert FRS., exhibited a young hybrid 
newt ( Molge marmorata <J x M. enstata Q) obtained by 
Dr Wolterstorff, of Magdeburg, in his aquarium, as re¬ 
ported in the Zoologtscher Aneetger, September si. This 
specimen agrees in all external characters with Af. Marii, 
de 1 'Isle, of which one of the original specimens, from near 
Nantes, S. Brittany, forming part of M Lataste's collection, 
was also exhibited. — Mr. V E. Bodctartf, F R.S., read a 
paper on the tongue and windpipe of the American vultures, 
and remarked upon the inter-relations of the genera 
SarcorhamphuB, Gypagus, and Cathartes —A communica¬ 
tion from Miss Dorothy M. A Bat a contained an account 
of the species of mammals—fifteen in number—hiLherto re¬ 
corded from Cyprus. One subspecies —Crocidura russula 
cypna — was described as new to science — The secretary, on 
behalf of Dr. R. N. eaiaman, read a report on the 
post-mortem examination of the polar bear which had 
recently died in the Gardens It stated that death was un¬ 
doubtedly due to an aneurism of the aorta, which waa 
possibly caused by a sharp bone at some previous time 
penetrating the oesophageal wall and lacerating the aortic 
wall — A communication from Sir Charles allot, K.C.M.Q., 
contained an account of thirty apecles of eryptobranchlat* 
molluscs of the family Dorldldm from the east coast of 
Africa and Zanzibar. Of there eighteen were described 11 
new.—A communication from Dr. A. G. Butlor contained 
evidence in proof of the fact that tho cardinal finch known, 
ai Paroaria cervicalu waa only an immature condition of 
F. capitata —Dr. P. Chalmers Mlteholl read a paper tot 
the occasional transformation of Meckel'■ diverticulum to 
blrda Into a gland. 


December 24, 19033 


NATURE 


* 

Gaologica) Society, December i-SIr Archibald Geikle, 
F.R.B*, vice-president, In the chair.—Notes on the garnet- 
baRflfig end associated rocki of the Borrowdale volcanic 
■etleS, by the late Mr Edward E. Walker. A detailed de¬ 
scription of sills and dykes of gamet-bearlng rocks in the 
Langatrath Valley la given, and almllar rocks are described, 
occurring aa dykes and silla around the Eakdale granite 
and tha Buttermere granophyre, and also in the Armboth- 
Halvellyn area. They consist of diabase, porphyrlte, and 
granopnyre. The rocks appear to be related to the Esk- 
dala and Buttermere masses of intrusive rocks. Garnets 
are also found in a group of rocks below the great banded 
ashea and breccias of the Scawfell group, and In the rocks 
of the Scawfell group itself. These rocks often have a 
streaky structure, which exhibits types resulting from In¬ 
filtration along planes of weakness, lamination of ash, flow 
of Igneous material, and dynamic action on included frag¬ 
ments The banded ashes of the Scawfell group also con¬ 
tain garnets. The garnets are of the almandine type 
They often have a ring of felspar around them, which, when 
the Intrusive rocks are studied, suggests that the mineral 
Is original; but similar rings occur around garnets In the 
ashes, showing that the felspars may be formed in solid 
rock.—A contribution to the Glacial geology of Tasmania, 
by Prof. J. W. Gregory, F R S After giving an analysis 
of previous contributions to this subject, the author describes 
the evidence obtained by himself personally in the northern 
portion of the Island. The town of Gormanston stands on 
a Glacial moraine of recent geological age, formed later 
than the excavation of the Linda Valley, and occurring as 
a bank projecting from the southern side of the valley. 
The moraine is composed of typical Boulder-clay, and be¬ 
hind It are bedded days, probably accumulated In a glacier 
lake above the moraine dam. An erratic of fossil if erous 
limestone, scratched all over and partly polished, is 
mentioned, while a railway has cut through an enormous 
boulder of black Carboniferous Limestone 16 feet in length. 
The northern face of Mt Owen appears to be ice-worn to 
the height of about 1900 feet, while the base of the Glacial 
deposits is not more than 700 feet above the sea. The 
general evidence suggests that the Eldon Range and the 
central plateau formed the gathering-ground of the Ice 
which flowed westward and south-westward. A map is 
given to show the range of Pleistocene glaciation so far 
as It bos been recorded, and also to Indicate localities of 
the glacial deposition, which probably dates from the 
Carboniferous period. The lowest level at which evidence 
of Pleistocene glaciation has been found is 400 feet on the 
Pieman River Many of the deposits are little more altered 
than those of northern England, despite the heavy ralnfaty, 
and the aspect of some of the rock-scoring is very recent. 

Entomological Society, December 2 — rrof E B 
Poulton, F.R.S., president, in the chair —Mr G T. 
Porrltt exhibited, on behalf of Mr. T Ashton Lofthoueo, 
a specimen of XyUphasia solhkofen taken at Sugar, near 
Middlesbrough, Yorkshire, on September 26 last. He said 
he believed Giat this was only the second specimen which 
had been recorded ae having been taken in Britain Mr 
McLachlgn, F.R.S., said the strongest evidence existed that 
a very large immigration of insects from the nearest Conti¬ 
nental coast took place during the exceptional (for this year) 
■pell of warm ana ralm weather prevailing towards the end 
of September, and he was of opinion that the specimen of 
Xyhphasia mUikofen, taken by Mr. Lofthouse in York¬ 
shire, formed an item in this migratory swarm. Mr. Eagle 
Clarke had witnessed such immigration when staying on 
board the 11 Kentish Knock " lightship for the purpose of 
studying bird-migration. He had witnessed a considerable 
Immigration of Vanessa catdui, for instance, amongst 
many other Insects, and not the least remarkable of his 
observations was the fact that V. cardui flies at night during 
migration as well as by day, Mr. McLachlan remarked 
that the laws governing migration In Insects were at pre¬ 
sent little understood, and urged* upon entomologists the 
neebsaUy of obtaining a clearer Insight Into their working, 
—Mf.'Mplcolm Barr exhibited, aiuRremarked on, a speci¬ 
men of Differ chut dasyp&s, IlUgi,* belonging to a family 
of He or ala stpeoles oonfeied to dip Balkans —The presi¬ 
dent exhibited a series of photographneent by Mr. A. H., 
Tifeifer to illustrate his views on the significance of thdf 
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colours 1 and patterns of butterflies’ wings The insects had> 
been photographed on masses of foliage and flowers, and* 
It was obvious chat the dark ground-colour harmonised) 
with the dark shadow behind and under the vegetation, 
while the light markings stood out as conventionalised re¬ 
presentations of single flowers and flower-masses.—The 
president also exhibited the eyeless Imagines and pupa- 
cases of Ennomos autumnana , in illustration of his remarks 
at the meeting on November 18. Imagines produced by 
unblinded larvs were also shown for comparison.—The 
Rev. Francis D. Morloo read a paper entitled 11 Illustra¬ 
tions of the Male Terminal Segments and Armatures In 
Thirty-five Species of the Hymenopterous Genus Colletes 11 

Faraday Society, December 8.—Prof A. K Huntington 
presided —The total and free energy of the lead accumu¬ 
lator, by Dr. Lohfaldt. —Bitumen In insulating composi¬ 
tions, pari 1., by Mr. J. A. Sutherland. Little or no« 
trustworthy data have been published as to the use of 
bitumen for electrical purposes The chief source of bitu¬ 
men is Irinidad Lake, where there is estimated to be a 
quantity of nine million tons, which appears to be renewed 
to the extent of ao.ooo tons annually. More than 150,000 
tons are exported yearly. Bitumen Is also found in 
Venezuela, California, and on the shores of the Dead Sea; 
It occurs in some limestone (asphalt) as an impregnation, 
about 10 to 15 per cent being present, but it does not 
pay to extract it from this source. Its physical and chemical 
properties and constitution, which are fully dealt with In 
the paper, prove it to be infinitely superior to gas or coal 
tar for insulation and durability. The object of the present 
paper Is to invite discussion and (he views of electrical 
engineers to assist the author in the completion of his ex¬ 
periments, and to enable him to draw up a satisfactory 
definition of bitumen, so that users may secure the best 
results from Its valuable non-hygroscopic and insulating 
qualities. 

Royal Meteorological Society, December 16.—Capt. D 
Wilson-Barker, president, In the chair—Mr W Marriott 
gave some account of the meteorological work of the late 
Mr James Glaisher, F R S Mr Glaisher was best known 
to the public for the twenty-eight balloon ascents which 
he made for scientific purposes in 1B62-9 on behalf of the 
British Association committee. The highest ascent was 
that from Wolverhampton on September 5, i86a, when the 
height of about seven miles from the earth was reached 
Mr Glaisher was rendered insensible, while Mr Coxwell's 
hands were frozen, and he was only able to open the valve 
of the balloon by tugging at the rope with his teeth.—A 
paper by Mr. J R. Button on certain relationships between 
the diurnal curves of barometric pressure and vapour tension 
at Kenilworth (Kimberley), South Africa, in the absence 
of the author was read by the secretary. 


Paris 

Academy of Sciences, December 14.—M. Albert Gaudry 
In the chair.—The principal Characters of band and line 
spectra, by M H. P—la n dftt. The iwo classes of spectra 
have one important property in common, they are both 
formed by the repetition of fimllar groups of lines or bands, 
but there are numerous point! of difference, the repetition of 
the groups being regulated by functions of different form 
in the two cases, line spectra are also affected by alteration 
of pressure and by an intense magnetic field, whilst band 
spectra are unaffected under similar conditions The ex¬ 
periments made by the author, especially on the line and 
band spectra of nitrogen, are not in agreement with the 
usual view that line spectre correspond to the vibrations 
of the atoms, and band spectra to those of molecules. The 
views of Runge are also criticised, and the need of further 
experimental work pointed out Spec troscopf cal studies of 

the blood made on Mt Blanc by the late M. Henocque* 
by M J. Jannsn,— The discovery of cones of Sequoia anti 
of pine in the Portland strata in the neighbourhood of 
Boulogne-sur-Mer, by MM. R. Zelllor and P. Fllotio*— 
On the suppression of magnetic hysteresis by an oscillating 
magnetic field, by M P. Dehtm. The author applies tho 
theories previously developed by him to the experimental 
results of M. C Mauraln. M. Marconi haa attributed the 
effects produced In hn Ireceiver to the suppression of? 
magnetic viscosity, and M. Tissot to the suppression of 
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hysteresis; according to the author's theory it is the inter¬ 
vention of the viscosity which determines the suppression 
of the hysteresis —The direct preparation of cyclohexanol 
and cyclohexanone starting from phenol, by MM Sabatier 
and Sandarsne. The vapour of phenol mixed with 
hydrogen in excess and passed over reduced nickel at 215° 
to ajo° C gives a mixture of cyclohexanone and ryclo- 
hexanol The vapour of this mixture, passed over reduced 
cqpper at 330° C , gives hexanone In a practically pure 
st, the same mixture, mixed with an excess of hydrogen 
anp passed .igdin over reduced nickel, gives the pure cyclo¬ 
hexanol IJir method is general, and has been applied with 
success to the rresols—On partial differential equations of 
the second order, by M Hadamard. -On a generalisation 
of the theory of algebraical continued fractions, by M Is 
Oauraat.- On the differential equation of Ricrati of the 
second order, by M George Wallsnbsrf.—A simple method 
permitting of the registration on the walls of n rotating 
C3 Under of great pressures with small forces, by M Albert 
HdrlMon.- -An internal combustion motor firing by com¬ 
pression, by M Cannsvei. In the motor described, the 
ignition is produced by a compression of about 30 atmo¬ 
spheres,—On a new method of measuring thicknesses and 
refractive indices, by MM J. Macd da Ldplnay and 
H. t Bulaabn. The method consists in the observation or 
the rings of parallel plates and the fringes of mixed plates 
The thickness of the plate is measured approximately to 
ooi mm , and the excess measured by the fringes, results 
having been obtained with plates up to 36 mm thick 
With*plates of quartz of this thickness, the refractive index 
can be measured with an accuracy of some units in the 
seventh decimal place Measurements on the same block 
of quartz, rurned out on different portions of the plate, 
gave differences of four units in the sixth place, although 
the quartz was apparently perfectly homogeneous—On the 
ionisation of phosphorus, by M F.ugtnc Bloch. Indepen¬ 
dent measurements of the mobilities, the coefficients of re¬ 
combination, and of the ratio ^q/^fl^+Kg) for phos¬ 
phorus ions lead to perfectly concordant results, the 
agreement giving the best demonstration of the real 
ionisation of phosphorus —Study of a contact resistance, by 
M A. Blano. A contact resistance is of a very different 
nature from a metallic resistance, and is, under certain 
conditions, a reversible function of the intensity of the 
current It undergoes an irreversible diminution whenever 
it is traversed by a sufficient current during an appreciable 
time, and this last phenomenon depends on the direction 
of the current—On the distortion developed by shock in 
notched test-pieces, by M A P«rot. The effect of notching 
the test-picre Is to limit to a narrow region the deformation 
produced, which is then recorded automatically by a photo¬ 
graphic method. Diagrams are given showing the curves 

obtained with different specimens of the same metal_ 

Luminous sensation as a function of the time for coloured 
light Discussion of the results, by MM Andrd Broca 
and D Sulrar. A study of the retinal fatigue for different 
colours Sources of light very rich in blue rays, such as 
the electric arc or very powerful incandescent burners, are 
injurious to the eye. The mean radiations of the spectrum, 
for which the energy is at a maximum, are those for which 
the human eye works most economically.—The emission of 
the n-rays (Blondlot rays) by the human organism, 
especially by the muscles and nerves, by M Aug. Oharpon- 
Uor (see p 18a)—lhc action of a mixture of oxygen and 
hydrochloric acid on some metals, by M Camille 
Matlgnoiii Most of the metals of the platinum group are 
attacked by hydrochloric acid in the presence of air. 
Palladium and ruthenium are slowly attarked in the cold 
iridium, rhpdium and osmium at 150° C. ( the chloride being 
formed in all cases —On the constitution and properties of 
the silicon steels, by M, Ldon Oulltot. Only steels contain¬ 
ing less than 5 per cent of silicon can be utilised, after 
tempering, these steels offer great resistance to shock, this 
pdwer of resistance being relatively higher in high carbon 
steels. The results agree with those of M. Osmond in 
prov ff^ ™ e * IltMlce o* two solutions of silicon in iron, the 
ope Fe—SI, the other Fe—Fe a Sl —A new method for deter- 
mlqlqg the critical points in iron and steel, by M. O. 

A “JOdlliMtion of the self-recording method 
9 *, SAfodin, In which only one thermo-couple is required 
Instead of 1 two. — On meteoric irons, by MM. F Oemond 
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and C. Oortaud. Mmork Iron., no account ot t}t» 
extreme slowness of their cooling, show the normal state 
of equilibrium of the alloys of nickel and Iron, whilst 
terrestrial alloys are in a metastable state,—On the pre¬ 
paration of the sesquiselenide of iridium, by MM. C. 
Ohabrld and A Bouohonnwt* The selenide was pre¬ 
pared by the action of a stream of hydrogen selenide upon 
a solution of an iridium salt. It is amorphous. Insoluble 
In nitric acid, and gave figures on analysis corresponding 
to Ir a Se a .—On the acetates of the alkaline earths, by M. 
Albert Oolaon. No acetochloride of calcium or mag¬ 
nesium, corresponding to the known barium salt, could be 
isolated.—The action of bromouicclnic and dibromosuccinlc 
acids upon the pyridine and quinoline bases, by M. Louis 
Dubreuli. The action varies with the base and the solvent; 
by varying the experimental conditions malic, fumanc, 
broniofumanc, bromomaleic, and acetylenedicarboxylic 
acids can be isolated —On a new tri-iodophenol, by M P. 
Brsnans.—Stereoisomerism In the esters of substituted 
camphocarbonic and methylhomocamphonc acids Ethyl- 
camphocarbomc acid, by M J Mlnguln.—Mercur- 
am mom uni iodides of the primary and tertiary amines, by 
M Maurice France tv—On the esterification of phosphoric 
acid by glycerol, by M, P. OarrB,—The origin of pearls, 
by M Louis Bouten.—On the elementary factors of 
heredity, by M Georges Ooutacna.—On the geology and 
subterranean hydrology of the Eastern Caucasus, by MM 
A Yermoloff and h A Martel.- -The supposed alcoholic 
fermentation of animal tissues, bv M. F Batelll* The 
results of the experiments described confirm those of Cohn- 
hcim, the alcoholic fermentation of the sugar obtained 
in vitro by extracts of the organs of higher animals being 
due to the presence of micro-organisms, and not to the 
action of an enzyme or of a nucleoproteid of animal origin 
—Contribution to the study of amylo-coagulase, by M. A 
Boldin.—Functional correlations between the poison glands 
and ovary in the common toad, by M C Pbloalln.—The 
conditions special to the circulation of the glands in 
aitivity, by MM. G Moueeu and J. Tleeot. 
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SIR H. JOHNSTON'S BRITISH MAMMALS. 
JBMisk Mammals , an Attempt to Describe and Illus¬ 
trate the Mammalian Fauna of the British Islands 
* from the Commencement of the Pleistocene Period to 
the Present Day 1 By Sir H. Johnston. Woburn 
Library. Pp. xvl + 405 ; illustrated. (London* 
Hutchirison and Co.. 1903.) Price 12s 6 d . 

NLIKE the birds, the mammalb of our islands 
have not been 11 written out," and there was 
accordingly abundant room for a thoroughly up-to-date 
and trustworthy work on this section of the British 
fauna, which should record all that has been accom¬ 
plished in connection with the subject during the last 
ten years or so, and especially with regard to local 
races, or subspecies, of well-known types Whether 
the author has been successful in satisfactorily filling 
the gap that lay before him it is our purpose to inquire 
In the first place, it mAy be candidly admitted that 
in this handsome and strikingly illustrated addition 
to the <a Woburn Library " the author has succeeded 
in producing an extremely interesting and attractive 
volume, as, indeed, from his well-known literary skill 
and experience it might have been confidently pre¬ 
dicted that he would do The selection of a writer 
of the type of Sir H. Johnston to undertake such an 
important and difficult task reflects, however, to a 
certain extent on the methods and ways of professed 
naturalists. Had one of the latter class been entrusted 
with the work, it is only too likely that he would have 
produced a volume of the dry-as-dusc style, wanting in 
literary skill and picturesqueness, and therefore 
practically unreadable by the general public All such 
danger has been avoided by the selection of such a 
famous amateur as Sir H. Johnston, whose work is 
in many respects well suited to the needs of a popular 
client&le M although we think there is somewhat too 
much of such 11 blessed words" as 11 alisphenoid 
canals," 11 entepicondylar foramina," k, the signifi¬ 
cance of which will scarcely be appreciated by the class 
of readers the author is likely to attract 
As regards the general character and scope of his 
work, Sir Harry Johnston has made British mammals 
a peg on which to hang a long and somewhat dis¬ 
cursive account of mammals in general, and extinct 
ones tn particular, and it must be confessed that on 
many occasions he gets decidedly far away from his 
pteper subject. In this connection it may be noticed 
that, although Sir Harry alludes to his work as a 
compilation, from the absence of referees to authori¬ 
ties (which Is a conspicuous fSaturft throughout the 
volume) it might eartjr be Imagined by Hi? uninitiated 
readfer that many oftfaorie* (often* Alluded to as 
though they wdrjypetif) vrarp the Author II owp, a case 
in point beiftg&ttie pnwnrfUfncantfriglfl of certain 
«lMmnta ip tffi South faun*.* 

our Own part* wevutti that «a do;, nott&kc 
Oft .plan of attain g op tM"laftr with 

, *boi»'*iill living, at R tend* tp Anfuslbn 1 and to gjm 
■ B ffcaggented Idea of the extent of the Britlih faAa, 
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which Is now essentially of an Island type. This, 
however, is purely a matter of opinion, and the 
author has a perfect right to follow his own inclin¬ 
ations In this respect. Even here, however, he makes 
a serious blunder at starting. For in the table of 
■ 11 epochs," on p. i6, he includes die Pleistocene in the 
] " Tertiary " instead of in the “ Quaternary." 

Although confessedly an amateur, and to a great 
extent, therefore, unacquainted with the technique &hd 
details of his subject, Sir H. Johnston has apparently 
such overweening confidence in his own abilities and 
knowledge that he has scorned specialist aid in the 
revision of his proofs, which are consequently dis¬ 
figured by a host of blunders and omissions. That 
the study of British mammals has not been advanced 
by his labours is a mild way of putting the matter 
It might be urged, indeed, that in a popular work this 
was not to be expected, and were it not for the 
ambitious and comprehensive style in which the task 
has been attempted, there might be some justification 
for this plea, As it is, there is none 
To j’ustify this indictment, we proceed to quote a 
selection from the errors and omissions 

Firstly, as regards mammals in general, we notice 
1 on p. 19 that Platanistid dolphins are stated to occur 
| only in the Amazon and Ganges On p 48 a vague 
theory of the use of the folds in the throat of the 
I rorquals is alluded to in a foot-note, but no reference at 
all is made to the main use of these structures, namely, 
to form a dilatable pouch for the temporary recep¬ 
tion of prey. On p. 84 we find the term calcaneum 
employed instead of calcar tor the supporting style 
in a bat’s flying membrane. Three pages earjier (p 
81) we find it confidently stated that bats never produce 
more than two young at a birth, whereas the occur¬ 
rence of three or four in an American family was 
announced early in 1902 by Mr. Thomas, and later on 
in the same yiar by Mr. Lyon. On p 135 the 
astounding suggestion is made that the British fosifc 
panda (AElurus angheus) may have been more nearly 
allied to ALluropus than to the members of the genus 
in which it is placed. Apparently the author has no 
conception of the differences between the molar teeth 
of the two genera. ( On p, 166 it is stated that hyaenas 
have only one pair of lower premolars, while, on the 
next page, the lower carnassiql tooth of the spotted 
hyffina is said to be " reduced in size " as compared 
with that of the striped species, whereas precisely the 
reverse of this is the case. These are not all the in¬ 
stances of the author's lack of knowledge concerning 
mammalian dentition, for on p. 115 we find no refer¬ 
ence to the opinion that the functional dentition of 
marsupials represents the milk series, or to a paper 
published a few years ago in the Zpqlogical Society's 
Proceedings iji which it was attempted to show that 
the number oj premolars in the same group is four 
instead of three. We should also much like to know 
what authority there is for the statement (p. 353) that- 
the Indian nilgai is the nearest living ally of the 
oxen. Sven more astonishing is the assertion, on the 
next page, that tfiq bisons take their, origin from the 
Oriental bibovine grtmp of* cqtUe, at represented by 
the &aiu and banting, ^ppAgjqtly the author is un- 
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acquainted with the fact that the conformation of the pointed out by Captain Hamilton In 1896. BearingHn 
skull and the position of the horns are quite enough mind what has been said with regard to the local race* 
to fefute this, apart from the circumstance that the of the wood-mouse, we can only attribute these 
11 bibovines 11 exhibit a specialised, and the bisons the omissions to ignorance on the part of the author—* 
primitive, type of coloration Again, on p. 351, we ignorance for which there is not the faintest shadow 
are told that the ewes of the European muflon are of an excuse in these days of up-to-date Zoological 
invariably hornless * Records. 

Many remarks might be made with regard to the Other instances of this type might be quoted. We 
author’s knowledge of extinct mammals, but perhaps pass on to notice, however, that on p. 396 the author 
it will suffice to indicate the extent of this by refer- has actually reproduced figures of certain antlers front 
enco to a passage on p 270, where we are calmly told Scotland, published by Mr. Millais as those of the roe- 
that the Pliocene brachydont Rhinoceros etruscus is buck, although it has long since been shown that the 
identical with the Pleistocene hypsodont R. lepto- specimens in question are antlers of the South American 
rhmus I If this be not enough, we may refer to p. pampas-deer which by some means had got into Scot- 
291, where it is suggested that the extinct Sedgwick’s land Not content with this, Sir Harry proceeds to 
deer may be allied to the Oriental rusine group, argue that these " fork-tined ” antlers approximate to 
Evidently the author does not know the difference the red deer type. Evidently his lack of knowledge 
between a 41 brow-tined ” and a ** fork-tined " antler, of antlers is on a par with that shown in connection 
as, indeed, may be gathered from certain statements with zoological literature. 

in regard to supposed roe-antlers later on in the work After so much fault-finding, we are glad to record 

Passing on to the modern British fauna, a few lines that the author calls the ancient wild ox by Its proper 
may be devoted, in the first place, to the author’s name of aurochs, although, here again, If he would 
nomenclature. We are glad to see that, in the case but take the trouble to read the descriptive label in 
of the generic names of the bats, modern usage is the Natural History Museum he would find that hie 
followed. We also note that in this group the author views as to the relationship of the white park cattle 
follows the 11 Scomber-scomber ” usage, thus calling (which he will persist in calling wild) are far from 
one species MyoUs myohs . This being so, wc fail to being up to the level of those who know anything 
see why the otter and the badger are not respectively about the subject, and are acquainted with the mean- 
termed Lutra lutra and Meles meles , in place of Lutra ing of albinism 

vulgaris and Meles taxus , It is well to be consistent Among the most attractive features of the work are 
even in nomenclature I Still more surprised are we the coloured plates, all of which have been reproduced 
ty find the weasel designated Fittonus vulgaris on p from original water-colour sketches by the author hiro- 
161 and F. nivalis in the illustration on p. 163. self, whose artistic taste and powers are well known. 

In the notice of Bechstein's bat, the author states Unlike the pictures of animals which we are accus- 
that Mr. Millais took a specimen in 1902, whereas he tomed to see in zoological publications, these sketches 
should have written 1901, and he seems unaware that are designed from a decidedly artistic standpoint, 
in the former year a note was published in regard to and are admirably suited to a work of this nature, 
a specimen taken in 1886. In treating of the smaller Many of the illustrations in black and white are also 
jodents, the author has totally ignored the work of by the author, and are, for the most part, both life-like 
modern specialists For Instance, in the case of the and artistic. We should, however, like to know what 
squirrel, there is no mention of the fact that the British authority there is for depicting the long-eared bat (p» 
animal is regarded by specialists as a distinct form, 105) with the ears depressed, while the wings are 
which should be known as Sciurus leucurus if ranked extended. 

as a species, or as 5 vulgaris leucurus if a subspecies. In conclusion, wc may say that, had the author con- 
Again, although mention is made of its seasonal colour- tented himself with writing a book of a less pretentious 
changes, the important fact that there is a curious style, and ignored anatomy and subspecies, we should 
difference in regard to the shedding of the coat on the have bad less cause to find fault with his effort. As 
body and on the tall is left unrecorded. Full refer- ^ is, a thoroughly accurate, complete, and up-to-date 
ence should h ave been made to the paper by Mr. book on British mammals has yet to be written. 
Thomas on this subject. Worse remains to be told in R. L. 

the case of the mice. In describing the wood-mouse,__ 

the author records and names five local races 

Evidently, therefore, he considers such races worthy THERMODYNAMICS. 

of notice. On turning, however, to the common Treatise on Thermodynamics . By, Dr. Mu Planck, 
mouse, we find no mention of the Hebridean wild form Translated by Alexander Ogg, M.A. Pp. xii+372. 

described by Captain Barrett-Hamllton as Mus murahs (London : Longmans, Green and Co., 1903.) Price 

in 1699, while there is an equal lack of reference to 64 . net. 

the local forms of the harvest-mouse named by the ‘T'HE important part played by thennodynamka In 
same writer in that and the following year, and con- 1 modern physics* and especially ft cfaes£y, 1* 
Iftquently die omission of the full title of the British a sure guarantee that an English translation of Pr6f. 
race, namely M. minutas minimus . Neither is there Planck Fi wtirk will recede a warm welcome in tide 
anv reference to the fafe that the British short-tailed country/ It deals with the feat and second laws, 
fleiMMde should be IdfMMl u Jf. ogrestis nsglectus, as changes of state, systems defined,' by any number of 

: w *783, vo£Tx>9j " 
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variable*, the phase law, gaseoui systems, dissod- 
atlop, and dilute solutions. 

As IS well known to specialists In thermodynamics, 
Prof, Platick, instead of using the thermodynamic 
potentials of the majority of writers, prefers to deduce 
thd conditions of equilibrium from the study of the 
function 

(energy) - (temp.)(entropy)+(press ure)(vol.) 

-(temperature) 1 ~ 

« e. the ordinary thermodynamic potential correspond¬ 
ing to temperature and pressure as independent vari¬ 
ables, divided by temperature and reversed in sign 
While this function has not the advantage of being 
an exact analogue of the potential functions in statics, 
the differential coefficients of which with respect to the 
position-coordinates are equal to the corresponding 
generalised force-components, its introduction un¬ 
doubtedly serves to bring the conditions of equilibrium 
and stability of thermodynamic systems into closer 
connection with the entropy properties We should 
prefer to see the principle of degradation of energy 
instead of the entropy principle adopted as the basis 
of thermodynamics This would obviate the introduc¬ 
tion of Planck's function, the ordinary thermodynamic 
potentials taking its place. The compensating draw¬ 
back 19 that the available energy of a system is not a 
definite measurable quantity, but is dependent on the 
surrounding media. 

The method of introducing such notions as tempera¬ 
ture and entropy cannot be regarded as satisfactory. 
We find in chapter i the usual juggling with the 
terms “perfect gas" and “absolute temperature." 
Thus absolute temperature is defined in § 9 by the 
expansion of gases, while in § 24 these gases are shown 
to obey laws which are not rigorously consistent with 
this definition of temperature. The term “ perfect 
gas " is introduced in a vague sort of way in this 
chapter, but without sufficiently definite statements 
being made as to what is a perfect gas and what is 
not. To define absolute temperature by means of a 
perfect gas and then define a perfect gas by means 
of its laws of expansion referred to absolute tempera¬ 
ture is merely working round in a circle. 

Moreover, the entropy of unit mass of a substance 
is defined, in the first instance, by the formula 
log 0+R/m log v + const, 

applicable to the case of a perfect gas. This definition 
U suggestive of the definitions of pole and Polar given 
in many text-books, according to which “ the line 
«f / +yy / =c f is called the polar of the point x*yf with 
respect to the circle #■+ y 1 = c".» But while the effects 
of the latter definitions are made patent h a t he absurd 
answers sent up by a large proportion ofexamination 
candidates to pole and polar questions on (e.g.) a 
so^alled 11 general conic,” opportunities at present do 
not occur so frequently in this country of testing how 
an average student, after reading such a treatment, 
would M define entropy. 11 To deflnfe,a physical quantity 
in the first Instdftce by means of its value In a part 
titailtr case, when the definition is apt valid In the 
mom general com, is certain to be misleading, fend no 
amount of subsequent discussion, such as Prof. Planck 
NO. 1783. VOL. 69! 


admittedly gives, can set matters right. We have 
marked instances of the same thing in the old- 
fashioned treatment of electrostatics and magnetism, 
in which bodies were stated without reservation to 
attract one another according to the law of the inverse 
square, and when dielectrics were subsequently intro¬ 
duced there seemed something wrong about the whole 
theory which the writer of this review never cleared 
up until after his undergraduate days. 

From this it will be seen that if Prof Planck's 
treatise is no worse than many others on the same sub¬ 
ject, it is in some essential points no better. It is a 
book which will be read with great interest by the 
physicist, generally in conjunction with other books 
on the same subject, but it is scarcely the book for an 
engineer to refer to for information on the nature of 
“entropy." G H. B 


GEOGRAPHY AS A SCIENCE 
The Teaching of Geography . By Prof J, W. Gregory, 
D.Sc, F.R.S. (Melbourne and London: Whit- 
combe and Tombs, Ltd ) 

The Austral Geographies. Classes li , in., iv , v and 
vi. Same Author and Publishers. 

ROF J. W GREGORY Is taking an active part 
m the promotion of sound geographical instruc¬ 
tion in the land of his adoption. In a lecture recently 
published he sets forth the scope of geography and 
the way in which it should be spalled to education. 
In a senes of school-books he showft practically how he 
would do this for Australian children. 

For Prof Gregory geography is not a science, but 
a branch of knowledge which may be taught scientifi¬ 
cally—its subject-matter is “ description drawn from 
observation; it is not a search for underlying prin¬ 
ciples, nor a discovery of ultimate causes." In 
applying this descriptive knowledge to education Prof. 
Gregory points out that descriptions must glide into, 
explanations and awaken interests which cannot be 
satisfied without understanding this world of ours. 
The geographer must not hesitate to borrow from 
literature, history, or science that which will make 
his appeal to his pupil's imaginations most stimu¬ 
lating. Prof. Gregory's scheme, as developed in the 
“Austral Geographies, 1 ' is to begin with a plan of 
table, school-room, school, Ac., leading to a map, 
directions, seasons, clouds, rivers, land forms (in the 
first stage these are definitions), a brief description of 
Victoria, and a few .lines about other Australian 
States and the continents. In each succeeding book 
some sections of physiography are discussed, and are 
followed by a description of (a) Australasia In Class 
ill., (b) the continents ending with Australia in Class 
iv., (c) the British Empire in Class v., (d) Europe, 
U.S.A., Japan, Pacific Archipelagoes, and world 
trade routes in Class vi. Both the physiographical 
and the geographical parts are so planned that each 
year more advanced conceptions, as well as greater 
details, are given. The books, in the hands of a good 
taadier who applies the hints given in Prof. Gregory'** 
lecture, should yield useful results, and teach the pupil 
much about land formas and j&mite and descriptive- 
topography 
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The physiographies! part 1b the better, but the limit¬ 
ations which Prof. Gregory applies to geography have 
hampered his treatment of the rest of the book. The 
land forms (a better term than earth forms) are 
accurately described, but although in his lecture he 
vigorously insists on 11 the fact of facts in geography 
is the circulation of water by its evaporation from the 
sea, its movement through the air, as invisible aqueous 
vapour, its concentration in clouds, and its fall as 
rain,” he practically ignores climate in his descrip¬ 
tions of the different countries. He loses more than 
half the educational value through this neglect 
Climate and configuration are equally indispensable 
fundamental factors in geography. 

We agree with him when he protests against the 
idea that anthropology, zoology, botany, astronomy 
and geology are but branches of geography. This is 
not the geographer’s point of view. The misconcep¬ 
tion is due to the confusion of the old South Kensing¬ 
ton physiography—a useful introduction to elementary 
science, mainly physical, especially in its cosmical 
and terrestrial aspects—with geography. This physio¬ 
graphy, as Prof. Gregory points out in his preface, 
gave a valuable training to many a teacher of geo¬ 
graphy, and helped to expel deep-rooled fallacies and 
iqisleading expressions which were (and to some ex¬ 
tent still are) to be found in many geographical text¬ 
books. We fear that Prof. Gregory believes that geo¬ 
graphy consists of two parts, a physiographies! part 
which is scientific, and a topographical part which is 
purely descriptive. 

We have no wish to undervalue the descriptive aspect 
of geography, but this does not involve a rejection of 
geography as a branch of science. Prof Gregory, and 
those who think as he does, have not yet shaken off 
the effects of their own schoolboy experiences. They 
have not seen the world as composed of a number of 
very complex associations of rock, water, air, plant, 
and animal, including man, which may be classified 
generically and specifically as readily as the organisms 
which they contain. The aim of the geographer, like 
that of the botanist or zoologist, is not confined to 
observing and describing phenomena, but includes 
comparison, classification and interpretation. It is a 
science, a science of forms which have not hitherto 
been generally recognised as such, and the activities 
within and around them. The educational value of 
geography is as much in its scientific discipline as in 
its appeal to the imagination and sympathy. Prof 
Gregory's books fall short of the ideal in so far 
as he excludes scientific geography from his de¬ 
scriptive pages. He has not yet recognised these 
higher groupings of phenomena connected by a specific 
topography. We venture to think that the first part 
of the twentieth century will be as noted for the re- 
cognition and study of these macro-organisms as the 
latter part of the nineteenth century was for the re¬ 
cognition and study of micro-organ isms, and we 
Relieve that the beneficial effect on the body politic 
will be ai great in the One case as it has been In the 
one of the Individual In the other. 

A. J. Hxrbbrtbon. 
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LIQUID FUEL. 

Liquid Fuel and its Combustion . By W. H. 

Pp. xx+4ix. (Westminster: Archibald Constable 

and Co., Ltd., 1903.) Price 24s. net. 

N view of the great Interest taken at the present 
time in the subject of liquid fuel and the part It 
is likely to play in the future, Mr. Booth’s book comes 
as a welcome record of the work done in the past, and 
would have been enormously enhanced In value had' 
the references to the original papers been fully quoted. 

The first part of the work deals with the general 
properties and advantages of liquid fuel, and a good 
deal of this portion of the book might with advantage 
be omitted in a future edition, as, for instance, the 
chapter on water, its properties and purification, which 
are certainly out of place in a book devoted to a special 
subject and not likely to be used as a manual for 
boiler practice 

Mr Booth's ideas on the subject of oombustlon are 
open to criticism, as he is evidently a strong believer 
in the preferential combustion of the hydrogen in 
hydrocarbons being the cause of the liberation of carbon 
in the form of smoke and soot when there is insuffi¬ 
cient air for complete combustion in the boiler furnace, 
but a consideration of the actions taking place in a 
water gas generator may shake his belief in this, as, 
if at such temperatures any preferential action exists, 
the fact that steam passed through red-hot carbon 
yields carbon monoxide, carbon dioxide, and hydrogen 
would certainly point to carbon and not hydrogen as 
the element most favoured by the attentions of the 
oxygen at the temperature of the furnace. 

On p. 105 the author breaks into amusing 
diatribes against the man of science, and comes to the 
conclusion that “ when the most important industrial 
operations are absolutely neglected by our supposed 
teachers and leaders of scientific practice, it devolves 
upon those to whom science is less familiar, but more 
attractive, to step into the breach ” This sentence 
probably explains a good deal of the vagueness to be 
found in the author’s speculations on liquid and 
gaseous carbon and solid hydrogen in the portion of 
the work devoted to calorific value and combustion. 

In the second part of the book practical engineer¬ 
ing questions are dealt with, such as oil storage, the 
atomising of oil for combustion, and .the work which 
has been done with liquid fuel, both on the Continent 
and in America, and here the author is thoroughly at 
home. 

The engineering side of the question is admirably 
handled, and the collection of data which is given will 
render this part of the work of exceptional value to 
those dealing with this important subject. 

The chapters on compressed air, flue gas analysis, 
and calorimeters will be welcome to many practical 
men, and the appendix is of special talue as contain¬ 
ing a report of the United States Naval Bureau on 
tests of liquid fuel for naval purposes. 

There is no question that the time has now. beau 
toadied when the methods of burning liquid fuel ite 
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sufficiently advanced to encure p very considerable 
advantage over solid fuel, and that the great point 
that remains to be solved is the oil supply, which at 
dtt present time Is so completely in the hands of big 
commercial combinations that any development of its 
use at once leads to an increase in price that renders 
Its employment impossible. It must also be dearly 
home in mind that the total oil production of the world 
is but a small fraction of that which would be needed 
if liquid fuel became universally adopted., and that of 
this quantity only a small proportion would be of the 
quality fitted for fuel purposes on board ship. 

Mr. Booth's book is one which will be welcomed by 
ill interested in this very important subject. 


OUR BOOK SHELF . 

Die " Seele " ale elementarer Naturfaktor, Studten 
liber die Bewegungen der Organtsmen. By Hans 
Drlesch. Pp. vi + 97. (Leipzig. Wilhelm Engel- 
mann; London. Williams and Norgate, 1903.) 
Price is. 9d. 

The relation of soul to body is sometimes formulated 
as a u parallelism," sometimes as la interaction," and 
difference of theory depends, as a rule, on differences 
of standpoint. There is, however, another point of 
view in some way 9 more promising ; it deals primarily 
with the organism as a whole, ana posits the problem, 

11 How must we conceive organisms which present the 
phenomena of purposive action?" The position is 
promising, because it appears free from the presuppo¬ 
sitions involved in the direct question, How is mind 
related to body? but it really has an equally ambiguous 
element, because it involves placing on one scale 
forms of life which cannot be shown to possess the 
required continuous gradation. None the less, the 
method is interesting, and this book is. an interesting 
example of it. 

First, the author argues that mechanical explan¬ 
ations of life are inadequate; they fail to account for 
complicated readjustments; they fail, above all, to 
account for reactions which are not simple reflex 
movements, but imply choice and trial of means. The 
criticism establishing this deals with the older theories 
of reflex action, instinct, and the “Zentrum." This 
11 Zentrum," in any sense in which it subserves merely 
mechanical combination, must be rejected; for it the 
author has to substitute some conception which admit* 
of 11 free combination " This conception Buffers rather 
from brevity of exposition, and is defined chiefly by 
negation; some points emerge clearly; the physical 
elements (nervt^cerebral system) arc not themselves 
final, but an intermediary factor; there is over and 
above these the system of what the author calls 
psycholds, apparently gradated (Oberpsychotd, Unter- 
psychotd, &c.); the structural basis o f,eg, associ¬ 
ation does not contain in itself the regularity required, 
but Is a means to it In addition to the mechanical 
factors, autonomous factors are asserted; the 11 outer 
factors" condition, but do not make experience; the 
gap which a physicochemical, theory leaves is filled by 
toe " Psychoid-Theone " (p. 66). 

The author does not err on the side of dogmatism; 
his exposition is interesting, and its relations to 
cogitate psychological and metaphysical doctrines are 
carefully indicated; but is there any proof that 11 Bio- 
autonomle " ha* only this explanation ? and is the 
solution by means of the 11 Psychol^ " (supposing we„ 
knpjt^ exactly what that Is) more thait an old problem 
la » pew form? G. B. 
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Indians of the Southwest* By George A. Dorsey, 
Ph.D, (Chicago: Passenger Department, Atchi¬ 
son, Topeka and Santa Fe Railway System ) 

It is characteristic of American enterprise that the 
Passenger Department of the Atchison, Topeka and 
Santa Fe Railway System should issue a concise hand¬ 
book on the Indians of the south-west by a dis¬ 
tinguished field anthropologist. This most fascin¬ 
ating and important ethnological area has been in¬ 
vestigated by many distinguished American ethno¬ 
logists, whose results have appeared in various publica¬ 
tions The disjointed character of these memoirs, 
although they are often presented with a great 
thoroughness, has rendered it difficult for students, on 1 
this side of the Atlantic at least, to gain a clear con¬ 
ception of the various Indian groups, and of the sig¬ 
nificance of their complex rituals The time is there¬ 
fore ripe for a succinct presentation of the main facta 
already published concerning these peoples. Dr. 
G. A Dorsey, of the Field Columbian Museum, 
Chicago, has travelled extensively in the south-west, 
and readers of Nature have frequently been informed 
of his valuable contributions to American ethnology. 
He is therefore eminently qualified to undertake the 
task, and in the 223 pages of this book he has con¬ 
densed a vast amount of trustworthy information re¬ 
garding the daily life, industries, and religious cere¬ 
monial of the natives 

The following subjects are dealt with .—the tribes, 
linguistic stocks and industries of the south-west 
peoples; the Pueblos of the Upper and Lower Rio 
Grande; the homes of the ancients; Zufii and the seven 
cities of Cibola; domestic life of the Hopi; Flute, 
Antelope, Snake, and other ceremonies; ancient home 
of the Hopi; the Navaho, the Apache; tribes of the 
Yuman and Piman stock, and the tribes of south¬ 
eastern California The book is illustrated with a 
profusion of beautiful and instructive illustrations, and 
a valuable bibliography is appended. Doubtless the 
ublication of this book, of which 15,000 copies have 
een issued, will lead to the south-west becoming a 
pooular resort for tourists 

This will rapidly hasten the Europeanising and 
vulgarising of the most picturesque and' unspoilt of 
the existing pagan peoples of North America; indeed, 
traces of this decay are not already wantingi If thia 
book succeeds in the purpose for which it was brought 
out, it will materially, though unintentionally, help 
to destroy the last surviving relic of advanced pre- 
Columbian culture in North America. 

The Butterflies and Moths of Europe . By W. F. 

Kirby, F L.S., &c. Pp lii+432. (London : Cassell 

and Co , Ltd , 1903.) Price 21J. net. 

This book was originally published in i$8a, and then 
comprised all the species that were included in the 
catalogue of Stnudinger and Wocke (1871). The 
presenL volume brings the subject much more up to 
present knowledge, as It now contains descriptions of 
all the species of strictly European butterflies and 
larger moths enumerated In the great catalogue of 
Polsarctic Lepidoptera published by Staudinger and 
Rebel in 1901. The few species found in Madeira and 
the Canary Islands, but not met with on the Continent 
of Europe, have also been included, so that the work 
will afford an excellent help to any entomological 
Continental tourist, dt those who perforce escape the 
rigour of our winter months in the Atlantic islands. 
Mr. Kirby has also brought our knowledge of the 
larva of these species up to date by the description of 
those discovered since the publication of his previous 
volume. 

The author has achieved considerable success in toe 
I difficult task of writing a popular guide without pro- 
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dudng a non-sdentific volume, which Is embellished 
wifh fifty-four plates, fifty-three of which are coloured, 
and contains a full ana useful introduction. With 
this, among the many other popular works on natural 
history recently published, we may look forward to a 
prospective time, when the general reading public, and 
lovers of animal life, will be sufficiently acquainted 
with the main aspects of general zoology as to enable 
them better to grasp the real import of the many con¬ 
clusions and theories—philosophical and otherwise— 
which have followed the great Darwinian conception. 
It may also be hoped that the narrative of life-histones 
of insects, now so frequently detailed and so easily 
consulted, may incite a further cultivation of economic 
entomology, a subject in which our Amencan cousins 
still hold the field. 

Grandeurs Giomitnques By J Pionchon Pp. 128. 

(Paris : Gauthier-Villars, 1903 ) Price 3 50 francs. 

Experience in the teaching of young engineers at 
Grenoble has induced Prof Pionchon to undertake the 
task of publishing some seventy little volumes present¬ 
ing in a clear outline the fundamental notions, theo¬ 
retical and practical, which should form the basis for 
further study. The collection includes sections on 
mathematics, mechanics, physics, electricity, and 
economics, and the present volume is the fourth of the 
first section. It explains in an elementary way the 
nature of the different geometrical entities and the 
methods by which they are measured. There is no 
attempt to dip beneath the surface and introduce any 
-of the philosophy of the subject, but some passages 
in^ smaller print pive rather more advanced consider¬ 
ation's and analytical formulae without proof. 

If the book stood alone it could perhaps be passed 
without comment, but the prospect of seventy others 
oI the same kind compels a word of criticism. It 
must be admitted that the contents appear to be per¬ 
fectly sound, but beyond this we have Uttle praise to 
bestow. Whatever it contains of value ought to be 
in the notebook of every engineering student who has 
had a the minimum necessary instruction in mathe¬ 
matics, and if it is not already there, the reading of 
this volume will only lead to that undesirable sort of 
knowledge which too often forms the main part of 
the mathematical equipment of engineers, and is un¬ 
fortunately encouraged by some of their teachers. The 

S pea ranee of the pages suggests that they are de* 
jned to compensate physical as well as intellectual 
myopia, arid this emphasises the inanity of many of 
the propositions. The author must be singularly 
devoid of the sense of humour. - R. W. H. T. H. 


Utters to the editor. 

f The- Editor dots not hold himself responsible for opinions 
expressed by his correspondents . Neither can he undertake 
to return , or to correspond with the writers of, refected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications j 


Secondary Radiation produced by Radium Rays. 

2 lately had occasion to produce some radium radio¬ 
graphs of two partially overlapping pennies contained in 
a paper envelope which was laid directly upon the 
photographic plate. A print from one of the results 
shows that the shadow of the upper coin le blurred 
and diminished where the rays pass through air from 
the edge of this coin to the plate, but that it Is sharp 
and of the correct sin where the rays pass to the plate 
through the lower coin. Thfs seems to point to the pro- 
duc*km or a considerable secondary radiation by the rays 
IWtf passage through air. L. R. Wilberforcb. 

ffolvenity of Liverpool, December aa. 
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An IniereetLng Yucca. 

It frequently happens that facts of much general interest 
are published in systematic monographs and other tax©- 
nomic works, and are in consequence overlooked by many 
of those to whom they would be most valuable Turning 
over the pages of the revision of the Liliaceous group 
Yucceas, published with superb illustrations in the 190a 
report of the Missouri Botanical Garden, I came across 
some statements which seem to deserve wider circulation 
and comment. The whole of the work referred to, by Dr. 
Wm Trelease, is exceptionally well worth reading on 
account of the extremely lucid presentation of the facts, but 
the statements which especially Interested me are as 
follows.- 

The subgenus Chsnoyucca contains thirteen species, some 
of which have the style green while others have it white. 
Yucca glauca is the very common narrow-leaved green- 
styled species of Colorado and northern New Mexico, ex¬ 
tending to South Dakota and central Kansas. The in¬ 
florescence Is simple, or with an occasional branch. Yucca 
coustneta is a white-styled species, very similar to Y. 
glauca t found from the Pecos River region of Texas to 
Seward County, Kansas, where it meets the range of 
Y glauca . It has the Inflorescence rather amply branched 
at the top A few years ago Mr. James Gurney, head 
gardener of the Missouri Botanical Garden, “ was struck 
with the variety of foliage and difference of vigour of 
growth 11 shown by the Yuccas of Seward County, Kansas, 
all being ostensibly Y glauca He collected a considerable 
number of these plants to show the differences, and they 
were transferred to the Missouri Garden, where some of 
them have bloomed Among them was one which had 
practically the foliage of Y glauca f but it produced " a 
rather ample long-pedunculate panicle of pure white 
flowers, with white styles, 11 which began to expand at the 
end of the flowering period of F. glauca This specimen 
was by no means to be separated from Y . constricts. Other 
specimens exhibited the normal flowers of F. glauca , and 
still others had flowers like those of glauca , but with a 
conspicuously branched inflorescence. This last form agrees 
with the Jong-lost Yucca stneta of Sims, but is placed by 
Dr Trelease as a variety of Y glauca In addition to 
these differences in the flowers, the foliage varied in breadth 
and flexibility. 

No suggestion is made by the author that the phenomena 
described are the result of hybridisation, but It is well 
known that Yuccas are frequently crossed in cultivation, 
and Dr Trelease presents an extended discussion of Yucca 
hybridisation in another part of his paper In the case of 
the Seward County plants, we have an unexpected and 
great mutability developing locally in an ordinarily stable 
species of wide distribution, and Is It not suggestive, to 
say the least, that this should occur just where the ranges 
of Y glauca and F. constncta overlap, and that the so- 
called stricta should have more or less Intermediate 
characters taken as a whole, while the features taken 
separately are nevertheless pure? May this not be a case 
conforming with the Mendellan laws? In any event, It 
seems well worth consideration, for the mutability has to 
be explained somehow or other, that is to say. there must 
be a reason for It 

Granting the supposed hybrid origin of Y. stricta, the 
case is curiously parallel to that of the perplexing wood¬ 
peckers of the genus Colaptes inhabiting the same region, 
which are intermediate between the eastern yellow-shafted 
and western red-shafted species. 

The only other Yucca which could be Involved (a the 
above discussion Is the green-styled Yucca mollis (F. 
angustifolia mollis , Engelmann, but this fs not 

known to extend so far west as to meet the range of 
F. glauca. 

T. D. A. COOKKRBLL. 

Colorado Springs, Colorado, U.S.A., December 13 . 
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sokotra.* 


posaL, and wa* able to visit the islet of Semha as well 


1 India, eastern Asia ana Australia, the fauna a timq «(hen £>r. Forbes’s party was suffering severely 
very imperfectly Investigated when, in 1898, from fever, and had almost been brought to a stand- 
was dispatched by the joint exertions of, the still by illness, most valuable medical assistance was. 


given to them by the Austrians. 

The finely illustrated volume now published contains, 
the results of the expedition, and owes its appearance 
to the Museums Committee of the Corporation of 


and 

had been 
a party was 

British and Liverpool Museums' for the purpose of 
collecting specimens of the animals, vertebrate and 
invertebrate. The botany of Sokotra itself had been 
previously studied by Prof Baytey Balfour and by 
Dr. Schwcinfurth in 1879-41, and 

some collections of the animals _ 

occurring had been made by them 
and by other visitors to the 
islands, but the zoology was still 
incompletely known. 

The party of 1898 consisted of 
Or H. O. Forbes himself, Mr 

« r. R. Ogilvie Grant, of the 
ritish Museum, and a taxider¬ 
mist. Native assistants and 
servants were engaged at Aden, 
and valuable aid was given by the 
Government of India, which sup¬ 
plied means of transport between 
Aden and the islands, and lent 
camp equipage for the use of the 
explorers. 

The Sokotran Archipelago con¬ 
sists Of (0 the large island of 
Sokotra, about eighty-five miles 
in length, lying 150 miles to the 
eastward of Cape Gardafui in 
Africa and about 230 miles S.E 
of Ras Fartak in Arabia; (2) Abd- 
el-Kun, a much smaller island, 
lying about half way between 
Sokotra and Cape Gardafui, and 

S and 4) two islets, Semha and 
arsi or Darzi, known as the 
Brothers, between Abd-el-Kun 
and Sokotra. The two larger 
islands are separated by a sub¬ 
marine valley, 100 fathoms deep, 
whilst a channel several hundreds 
of fathoms in depth intervenes 
between Abd-el-Kun and Cape 
Gardafui, and the sea between the 
islands and the Arabian coast is 
still deeper. 

Dr. rorbes’s party landed and 
made collections on Abd-el-Kuri, 
and they spent about two months 
in the hilly region of eastern 
Sokotra, but were unable to visit 
the smaller islets. The expedi¬ 
tion was much delayed, first by 
some trivial political difficulties 
with the Sultan of Sokotra, and 

secondly, and more seriously, by severe attacks of Liverpool, which has provided the funds, and 
fever. authorised the publication 1 of the work as a special 

Simultaneously with Dr. Forbes's expedition, an bulletin of the Liverpool Museums The book is. 
Austrian scientific party which, under the direction of edited by Dr. Forbes, and comprises a narrative of 
Count Lambert, was engaged In exploring the archm- the journey from his pen.iand descriptions by various. 

y of southe * " “ . * 



Fig X —Camp at Adho-DImelliu. (From Natural ‘History of Sokotra '7 


ology, geology, and natural history of southern Arabia, 
visited the Sokotran Islands. This party was larger 
and better equipped than Dr. Forbes’s modest expe¬ 
dition, It had a steam vessel, the Gottfried , at its dis- 

J "Tb Natural History of Sokotra and Abd-al Kurl.” Edited by 
Honey 0. Fevba, LL.Dk, Director of tha Uvdpfol Mumubm.&c. Pp 
s h M i oSi jo plait* and omnaroqi ilgwn In iha teat. (Lfarpool Toe 
ntiKypHiniiiui Hy, Ybun|and Sou; Loadoni R. H. Tvrtar L 
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his per. 

naturalists of the different groups of animals, verte¬ 
brate and invertebrate, collected by the expedition. 
The list of authors is too long to quote in full, but It 
comprises, besides Dr, Forbes and Mr. Grant, several 
eminent zoologists, amongst whom are Mr. Bou- 
lenger, Mr. E. A. Sipfth, Mf< R. 1 . Pocock, Sir G. 
Hampson, and Mr. Wl n F. Kirby, of the British 
Museum staff, besides Colonel Godwin Austen, Mr. 
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McLachlan, Lord Wokingham, and several others. A 
complete list of the plants of Sokotra and Abd-el-Kuri, 
inclusive of important additions obtained by Dr. 
Forbes, is furnished by Prof. Bayley Balfour, whilst 
a note by Prof. J. W. Gregory on the geology is a 
reprint of a short paper published in the Geological 
Magazine for 1899. This paper, which was founded 
on a collection of rock specimens brought back by 
Dr. Forbes's expedition, is supplemented by an extract 
from a report by Prof. Bonney on a similar collection 
made by Prof. Bayley Balfour in 1880. It is very 
much to be regretted that a translation of some of Dr. 
Kossmat’s published notes on the geology was not 
also added, for whilst as might be expected in reports 
on rock specimens collected by naturalists who are not 
geologists, the notes now reprinted give a fair account 
of the crystalline and volcanic rocks of the Sokotran 



1 Fig ■ -DragonVBlood Tim (Frpn "The Nitunl History of SokotM.") 


group, they afford a very imperfect Idea of the sedi¬ 
mentary formations, although the latter occupy by far 
the greater portion of the islands. The massive 
Nummuhtie, Alveolina, and Hippuritic limestones, 
of which the islands chiefly consist, and which are of 
much greater geological importance than the granitic 
formations underlying them, are only mentioned 
vaguely as Cretaceous and Eocene limestones. No 
notice naturally Is taken of one curious discrepancy 
between the collected specimens and Dr. Kossmat's 
statements. Both Prof. Balfour's and Dr. Forbes’s 
collections from Sokotra contained comparatively 
modern volcanic rocks resembling those of Aden, 
whilst Dr. Kossmat states that no such rocks occur in 
Sokotra. ( n Jungvulcafilsch ‘BAdungen fehlen auf 
Sokotra—ganz im gegensatee* zur gcgenliberlicgenden 
|tbste Arabians—voll standing," Sits math. nat. Cl. K 
Akad Wiss. Wien, 1899, p. 77 ) The absence of Prof. 
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Gregory in Australia is probably the reason -Why'* 
fuller account of the geology as now known Is not 
supplied. 

The work is well illustrated with coloured plates 
and figures in the text. Amongst the plates* the re- 
presentations of the wild ass (introduced fay man but 
now feral), of some of the birds (especially a new go4t» 
sucker, Capnmulgus Jonest), and of the land mollusca, 
spiders and insects (butterflies, moths, mfcrolepL 
doptera, wasps and bees, beetles, &c,), are good ex¬ 
amples of chromolithography. The text figure* of 
mollusca and beetles, each surrounded by a grey rect¬ 
angular area in which the actual shell or insect does 
not always occupy the central position, though good 
representations, have a somewhat unpleasing effect. 
The few figures of plants are good, ana especial atten¬ 
tion may be directed to the remarkable Euphorbia dis¬ 
covered by Dr. Forbes in Abd-el-Kuri. 

As is usually the case in books like thl|||r 
now before us, some curious illustrations ot* 
zoological nomenclature are conspicuous. 
For instance, Mr Kirkaldy, to whom we are 
indebted for an account of the Khvnchota, 
has invented a generic name which ne spells 
Klinophilos Naturalists in general who 
follow the old rules of Latin orthography 
would have written Chnop/iiltif, but ortho¬ 
graphical heterodoxy Is by no means the 
most extraordinary feature of the case, for 
the new name is given to a genus the type 
of which appears, according to the rules of 
Linnaus himself, to be also the type of the 
Linnxan genus Cimex 
Again, in the two sections dealing with 
the land mollusca, each of the two authors 
quotes a generic name, Achatinelloides, 
given, not oy themselves, but by another 
writer It is difficult to understand why so 
absurd a term ns this, derived from a double 
Latin diminutive of dubious accuracy by the 
addition of a Greek adjectival termination, 
should be preserved instead of being simply 
ignored. Some explanation, too, might 
have been vouchsafed why the same families 
of mollusca are termed Pomatlida and 
Pupidffi by one author, Cyclostomidx and 
Helicidx by the other. 

The discussion of the " distribution of land 
and water in the Indian Ocean as indicated 
by a study of the fauna and flora of the 
islands " is one of the subjects mentioned 
in the preface as having been left over for 
a future publication It is to be regretted 
that a general summary of the results 
obtained, so as to afford an idea of the 
zoological relations between Sokotra and the neigh¬ 
bouring continents, has not been added to the present 
volume, and it must be hoped that Dr. Forbes, who 
has already contributed to our knowledge of the dis¬ 
tribution of animal life in the islands of the Indian 
Ocean, will before long publish his views on the 
results of his Investigation of the Sokotran fauna. 

The principal features of Sokotran zoology are the 
following. There are, as already remarked, no in¬ 
digenous mammals, no batrachians or freshwater 
fishes. Amongst sixty-seven species of birds recorded 
from Sokotra, eleven appear to be pecoliar to the 
Island, and oF the twenty-two birds* from Abd-el-Kuri 
three are unknown elsewhere. Of' twenty Sokotran 
land reptiles no less than fifteen are peculiar, And three 
genera out of thirteen; the number known frttu 
Abd-el-Kuri is oftly thtee, of which two are peculiar 
to the island, whilst one is'"rather widely die- 
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Iributed, The forty-eight epeclea of land molluscs 
mmltiag Sokotra are -all. so far as known, restricted 
to the Island, and the same is the case with the nine 
Species from Abd-eJ-Kuri* whilst it appears very doubt¬ 
ful whether the Cydoatomaceous genus Lithidlon, 
common to the two islands, ranges beyond the Archi¬ 
pelago. In arachnid*, 'myriopocls and insects, a 
large proportion of the species are peculiar, though not 
always to the same extent. As regards the relation¬ 
ship of the fauna In general, AeVeral of the naturalists 
direct attention to the presence of Mediterranean types, 
and in the case of the characteristic arachnids, Mr. 
K. 1. Pocock shows that'Mediterranean and Ethiopian 
elements prevail. Zoologically the Sokotran islands 
may be placed In the great semi-desert region or sub- 
region that extends from the Atlantic to the Indus, but 
there is a considerable admixture in the fauna of 
Ethiopian representatives. 

Geologically the islands consist of the remains of 
a plateau composed of almost undisturbed Upper Cre¬ 
taceous and Eocene strata, resting upon granitoid 
Archffian recks drhich protrude through their sedimen¬ 
tary covering in places and form peaks. The most 
conspicuous of the sedimentary formations are 
NummuHtic and Alveolina limestones, and " Rudisten- 
kalk ” with Radiolites, as in many other parts of 
the ancient Mediterranean area. According to the 
British observers, volcanic rocks of the Aden series are 
intrusive in the limestones. 

It is clear, and on this all are agreed, that the Soko¬ 
tran islands, although separated from Somaliland and 
Arabia by Bea several hundreds of fathoms in depth, 
were once a part of the continent, and probably were 
connected with both Asia and Africa, but it is equally 
dear that the peculiarity of the fauna indicates long 
isolation, probably since Pliocene, if not from Miocene 
times, 

a In conclusion, whilst it is easy to point out omis¬ 
sions, it is only justice to say that in the publication 
of the present volume a difficult undertaking has been 
brought to a successful conclusion, and that all con 
cerned in the production of the work deserve congratu¬ 
lation for having contributed so important an addi¬ 
tion to zoological science The present volume is much 
more nearly complete than most works of its kind, 
and has been brought out with praiseworthy despatch. 

Of the two accompanying illustrations taken from 
Dr. Forbes's narrative of the journey, one affords an 
idea of the characteristic scenery in the Arctuean 
Sokotran hills, and the other is an example of the 
peculiar vegetation of the island. W. T, B. , 


THE FOOD AND DRUGS ACTS.' 

# T'HE consideration of the circumstances which 
1 Occasioned the epidemic of arsenical poisoning 
in the latter part of 1900, arising from the consump¬ 
tion of beer brewed from materials which were sub¬ 
sequently proved to contain large quantities of arsenic, 
and of the facts which resulted from their inquiry into 
the conditions under which other articles of rood are 
actually prepared on a manufacturing scale, has led 
the Commissioners to direct attention to the extremely 
limited official Control possessed by local authorities 
wbb are charged with the administration of the Acts 

m lire Gooflumpifoii of Bftcr end other Article! of 
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relating to public health and the sale of food over the 
operations of manufacturers. The Commissioners 
point out lhat the existing machinery of public health 
administration provides little, if any, system of official 
control over the proceedings of manufacturers of food 
or of food ingredients. An individual or a company 
may start the manufacture of some new composition 
of food, to be sold under a 11 fancy 11 name, but there 
is no obligation to satisfy the local or any other public 
authority that the composition or the ingredients are 
wholesome, or that the conditions of preparation pre¬ 
clude the possibility of contamination by deleterious 
substances The sanitary authorities of certain dis¬ 
tricts have obtained powers, under local Acts, to 
supervise the conditions of manufacture of ice-cream, 
but the principle 15 of extremely limited application in 
effect, and, broadly speaking, the control which can 
be exercised becomes available only after the food is 
on sale to the public. But even then the power 
possessed by the local authority under the Sale of Food 
and Drugs Acts is extremely circumscribed. Section 
3 of the 1875 Act was drawn with the object of pre¬ 
venting adulteration of food with substances injurious 
to health, but it is so worded that it is almost im¬ 
possible to obtain convictions under it, and as a con¬ 
sequence local authorities seldom proceed under it. A 
notable illustration of the impotence of the section 
was seen in the cases of prosccutibns aganist publicans 
for selling arsemcated beer, where the proceedings 
were almost invariably laid under 1 ' 'Section 6. Most 
persons are agreed that arsenic is a deleterious sub^ 
stance, but it was much easier to convfct the publican 
of selling beer to the prejudice t)f the purchaser which 
was not of the nature, substance, ojr' quality demanded 
than of selling beer containing a poisonous ingredient, 
to wit, arsenio. The irony of the situation is 
accentuated by the fact* that whereas the fines under 
Section 3 have some relation to the gravity of the 
offence, and are sufficiently large to be deterrent, under 
Section 6, which was aimed at an entirelv different 
class, they may be, and frequently are, whcfly trivial. 

Another illustration of the v inadequacy of the section 
is seen in the case of "preservatives 11 in food. A 
departmental committee appointed by the LodaK 
Government Board has reported that in its opinion 
ccitam 11 preservatives " are noxious and deleterious, 
and has recommended their prohibition in articles ot 
food. The Local Government Board has, as yet, done' 
nothing with the report, but various local authorities, 
finding their hands strengthened by the body of 
evidence which the committee accumulated, have been 
emboldened to take steps t of check the widespread use 
of such substances as boracic acid and formalin Ih con¬ 
nection with milk, but their action is seldom, if ever, 
brought under the section which imposes a stringent 
penalty on any person M who mixes . . , any article 
of food with ,any ingredient or so as to render the 
article injurious to health with intent that the same 
may be sold in that state," but under the section which 
affords a chance of the magistrate saying that milk 
plus preservative contains more than the purchaser 
bargained for, and was therefore not of the nature, 
substance, and quality demanded 
The difficulty, of course, in Section 3 is to prove 
knowledge and " intent " on the part of the seller, but 
there is very little doubt that if convictions could be 
more readily gained under Section 3 the use of 
preservatives would receive a much needed check. 

A public department may, however, be spurred into 
activity when its interests are jeopardised, and here 
again beer supplies us with a notable illustration. 
Beer, as we all know, furnishes much of the revenue 
of this country, and anything which affects the 
interests of beer may pro tanto be held to affect the 



902 


NATURE 


[December 31,1903 


T 


interests of the Revenue. Accordingly the Revenue 
authorities look pretty sharply after the brewers, and 
•exercise considerable powers with regard to the In¬ 
gredients which may be used by them. By the 
Customs and Revenue Act of 1888 the Commissioners 
-of the Treasury have power to prohibit, by issue of an 
-order published in the London Gazette, tne use in the 
manufacture or preparation for sale of any article of 
excise, of any 11 substance or liquor of a noxious or 
detrimental nature,” or which, “being a chemical or 
artificial extract or product, may affect prejudicially 
the interests of the Revenue,” and it was in terms of 
this Act that the Commissioners of the Treasury, act¬ 
ing under the advice of the Commissioners of Inland 
Revenue, prohibited m 1901 the use of arsenicated 
glucose and 11 invert ” sugar in the manufacture of 
£eer under a penalty of 501. To the plain man there 
is an element of humour—grim humour, it must be 
admltted--about this procedure. Apparently such is 
the condition of the Statute Book with respect to 
•official control in the interests of public health of the 
manufacture of articles of food and drink that this 
is the only known administrative method of arresting 
a grave public danger—unless, indeed, the incrimin¬ 
ated material is of such a character that it may be 
taken in transit, and that the whole of it may be 
thought before a magistrate in a police court by direc¬ 
tion of a medical officer of health. The action of the 
Treasury is, it will be observed, restricted to articles 
-of excise, and is exercised ostensibly solely in the 
interests of the Revenue No action was, or apparently 
could be, taken by the local authority in the district in 
which the works of Bostock and Co. were situated 
ito seize or otherwise deal with the large quantity of 
•contaminated glucose, u invert ” sugar, and table 
syrup stored at these works after their poisonous 
nature was discovered. 

Apart from the injunctions they have laid upon the 
excise authorities to extend the application of the 
powers they already possess'«0'etfiure the purity of 
oeer, the chief outcome of the Commissioners’ pro¬ 
tracted inquiry has been to formulate a senes of re¬ 
commendations, or rather propositions, as to the 
necessity for more extended administration by the 
Local Government Board; as to the necessity for 
•official 11 standards ” for purposes of the Sale of Food 
and Drugs Acts; as to the responsibility of the manu¬ 
facturer or intermediate vendor—that is, apart from 
the retalttfr—under the Sale of Food and Drugs Acts; 
and afrto the extension of the powers of local authori¬ 
ties to plrevent the sale of suspected foods pending 
•analysis. 

With respect to the Local Government Board, the 
Commissioners are of opinion that this department 
ought to have the services of a special officer with 
scientific knowledge, who should be in relation with 
the Government Laboratory, and be able to institute 
the necessary chemical inquiries, and in other ways 
4for instance, where physiological investigations are 
necessary^ have adequate assistance In this way the 
■Commissioners think that full and authoritative in¬ 
vestigation could be made where risks to health are 
suspected, or where new colouring matters, preserv¬ 
atives, or other chemical additions to food are intro- 
duced. The officer ought not only to have the duty of 
■collecting information from public analysts and other 
local officers, and of advising how the Sale of Food and 
Drugs Acts may be efficiently worked, but he should 
oe required to make inspections and inquiries as to 
conditions of food-manufacture at home and abroad. 
Unddr the improved condition thus contemplated, the 
Local Government Board should for such purposes be 
i* touch with other public departments which might 
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be able to render assistance in special directions^ «.#, 
the Board of Inland Revenue Ur the case of erasable 
articles, the Board of Customs in the ease of inserted 
foods, and the Patent Office in the case of patented 
piocesses of food preparation. 

The Commissioners are of opinion that the Local 
Government Board should be the authority to pto* 
scribe and from time to time vary 11 standards 11 for 
the purpose of the Sale of Food and Drugs Acts. By 
the Act of 1899 the Board of Agriculture Isas been em¬ 
powered to make regulations, which may imply 
11 standards,” with respect to milk, cream, butter, or 
cheese, articles which—and especially the first-named— 
are more frequently the subject of prosecutions under 
the Acts than any other food substances. There is a 
slight difference of opinion as to the manner in which 
these “’Standards ” should be arrived at. The 
majority of the Commissioners favour the establish¬ 
ment of a so-called Board of Reference, which they de¬ 
fine to be a permanent body consisting of a small 
number of scientific men nominated by the Crown or 
departmental^. The principal of the Government 
Laboratory, who, apparently, does not dissent from the 
idea of a consultative board to advise on points con¬ 
nected with the Sale of Food and Drugs Acts, thinks 
that it would be preferable to follow the procedure of 
the Board of Agriculture and to entrust the consider¬ 
ation of the propriety of fixing a standard, or standards 
in the case of particular groups of allied substances, 
to specially constituted committees, appointed ad hoc 
and for the occasion, in which manufacturers and 
technical experts were represented There is, no 
doubt, much to be said on both sides of this question, 
but considering the very large and legitimate com¬ 
mercial interests involved, it is questionable whether 
public opinion would be wholly satisfied by the ex¬ 
clusion from the board of persons of special knowledge 
and experience of the article for which a “ standard ” 
is required. 

After all, the number of substances, or groups of 
allied substances, for which “ standards " would be 
required is not inordinately large, 

A matter of more immediate importance is the 
nature of the amendment which is required to bring 
home to the real offender the responsibility for a con¬ 
travention of the Acts. At present the actual manu¬ 
facturer of an adulterated article is too frequently 
allowed to escape, and owing to the difficulty of reach¬ 
ing him, local authorities are often unwilling to take 
action, on the ground that they do not regard the re¬ 
tailer, who has had nothing to do with the contamin¬ 
ation and is frequently not in a position to know that 
it exists, as the really culpable person. Warranties 
are very difficult to take action upon, and the conditions 
which nave to be complied with under the Statutes are 
so numerous and so exacting that it is well nigh hope¬ 
less to proceed If a warrantor states that at the time 
of giving a warranty 11 he had reason to believe that 
the statements contained therein were true,” he has a 
good defence. As the law stands at present it is rarely 
worth while to attach the manufacturer or middleman 
to the prosecution. 

The particular method of arriving at a food-standard 
advocated by Dr. Thorpe is well exemplified by the 
second of the two Parliamentary papers under review. 
In July, 1901, the departments concerned appointed a 
committee to inquire and report as to what regulations, 
if any, may with advantage be made under Section 4 
of the Sale of Food and Drugs Act 1899 deferminp 
ing what deficiency in any of the normal constituents 
of butter, or what addition of extraneous matter or 
proportion of water in any sample of butter shall for 
the purposes of the Sale of Food and Drugs Acta raise 


' DECfMBEH 31, 1^03] 


NATURE 


303 


« presumption that the butter is not genuine. In its 
jest report the committee, which was a large and re¬ 
presentative one, consisting of analysts, producers, 
vendors, and public officials connected with the English 
•and Irish Boards of Agriculture, under the chairman- 
ahiff of Sir Horace Plunkett, after hearing evidence in 
this country and in Ireland, unanimously recommended 
the adoption of a limit of 16 per cent, for the proportion 
of water, and this recommendation was promptly given 
effect to in the Sale of Butter Regulations 1903 

In the present report the committee deals with the 
•other matters referred to 1L These questions have 
led it to inquire into the chemical nature of butter, 
to ascertain how far the composition of butter-fat is 
dependent upon conditions of production and within 
what limits it may vary. It has also had to in¬ 
quire into the nature of the substances which may be 
used for the purpose of adulterating butter, and what 
methods are open to analysts to detect and determine 
the extent of such adulteration. 

The space at our disposal precludes any attempt to 
•deal in detail with the many interesting points con¬ 
nected with the chemical nature of butter which have 
come out in the course of the inquiry Observation 
has shown that the chemical constitution of butter-fat 
Is dependent to a certain extent upon climatic con¬ 
ditions, period of lactation, nature and amount of food, 
breed and idiosyncrasy of the cow The extent to 
which its composition may vary from these several 
causes is shown in the evidence which was taken, and 
which is summarised in the report 

The majority—one member, a butter vendor, alone 
dissenting-—were of opinion that for the purposes of 
the Sale of Food and Drugs Act 1899 lfc was expedient 
to recommend a limit or “ standard " based on a 
deficiency in the normal constituents of butter, and 
that it was desirable that the limit should have regard 
to what all authorities are agreed are the characteristic 
constituents of butter-fat, namely, the volatile acids, 
which by general consent is by far the most important 
criterion in butter analysis They recommend, there¬ 
fore, that if the amount of the volatile acids in any 
sample of butter, as determined by the Keichert- 
Wollny method—a description of which is appended 
In a schedule to the report—should fall below the 
number 24, a presumption should be raised that the 
butter is not genuine. Two members of the committee 
are disposed to place the limit at 23. 

The committee is strongly impressed with the 
necessity of taking such steps as would directly identify 
margarine if present in butter, and with this view it 
recommends that all margarine made or imported into 
this country should be 11 ear-marked,” as is done in 
Germany, Austria, and Belgium, and as it is proposed 
should be done in France, by the addition of 10 per 
cent, of sesamd oil during its manufacture. 

It further suggests that steps should be taken to 
give effect to the recommendations of the Dairy 
Congress held at Brussels on April 27 and 28, 1902, to 
secure international agreement on the subject of 
control of the manufacture of butter and margarine. 
In a large number of the countries producing butter 
for sale in this country a system of control more or 
less well organised and under State authority already 
exists, and mere ought to be little difficulty in securing 
by international cooperation and agreement that the 
system should be uniform and effective. 

It remains to be seen what the Minister of Agri¬ 
culture a will do with a report which is particularly 
interesting as a contribution to the literature of a sub- 
of great Importance to the community, and 4 evi- 
4 muy the carefully digested result of bn exhaustive 
etwj complicated Inquiry. 
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THE JANUARY METEORS. 

T^HESE meteors shoot from a point at about 230° + 
A 53* in Bode’s modem constellation Quadrant 
Muralls, placed in the barren region between Bodtes, 
Draco, and Hercules. But the former constellation 
has never been generally recognised and admitted into 
recent star-maps. The name “ Bootids 11 has, in fact, 
been sometimes suggested as preferable to “ Quadran- 
tids 11 for this new-year meteor-shower 
In 1904 the meteors will probably return in their 
greatest abundance on the nights following January 
3 and 4, but the moon will unfortunately be full, and 
only the brighter members of the shower will be visible. 
But watches of the sky should be maintained on the 
early evenings of January 3 and 4, and also on the 
mornings of those dates (between about 5 and 7 a.m.) 
if the weather is sufficiently clear. A few large meteors 
are sure to be visible, notwithstanding the strong 
moonlight In some years, when all the conditions 
are favourable, the display of January meteors is as 
plentiful as that observed during an average Perseid 
shower. The really active period of the Quadrantids 
(or Bootids) is usually very brief, being confined to a 
few hours. Meteors in the front of the stream begin 
to appear on about December 28, and the display seems 
practically exhausted on January 5 or 6. The radiant 
has a very low northerly position during the greater 
part of the night, and the meteors exhibit long flights 
and moderately swift motions 

W F- Denning 


NOTES . 

M. Alphonse Robert, the energetic natural history 
collector who accompanied Dr Forsyth Major some years 
ago in his expedition to Madagascar, and who only re¬ 
turned to England a few months ago from a three years' 
sojourn in Brazil, has just started on another collecting 
trip to the latter country, where his first destination is 
Para. The expenses of both the previous and the present 
expedition, which are undertaken in the Interests of the 
British Museum, are borne by Mrs Percy Sladen. M. 
Robert, we understand, intends to spend some time collect¬ 
ing at Para, and thence to ascend the Amazons Into 
Peruvian territory The specimens collected ^by M. Robert 
during his last trip have done much to inq^ne our know¬ 
ledge of the mammalian fauna of the BJstto Grosso and 
adjacent districts of Brazil, and the noveltief, obtained have 
been from time to time recorded by Mr. O*^Thomas in the 
Annals of Natural History, Among these are several new 
bats (one Indicating a new generic type),-a squirrel, and 
a new race of the crab-eating fox (Canu thous angulensis ). 
M Robert has also obtained a fine senes of skins of the 
large and handsome brown woolly spider-monkey {Brachy- 
teles arachnouies ) p a pair of which are now being set up 
by Mr. Rowland Ward for the British (Natural History) 
Museum. 

The report submitted at the second annual meeting of 
the trustees of the Carnegie Institution, held in Washing¬ 
ton recently, shows that sixty-six grants were made by the 
executive committee for Scientific research, amounting to an 
aggregate sum of 30,000!, the recipients of which represent 
every part of the United States and the smaller colleges at 
well as the large universities, observatories and laboratories. 
Twenty-five research assistants were appointed. The** 
sums are exclusive of administrative and incidental ex¬ 
penses of the Institution. Arrangements have been made 
for publication at an early day of deyen scientific papers, 
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most of them making large and costly volumes Among 
the subjects now under consideration by the Institution In 
tigfinection with grants are a solar observatory, southern. 
Observatory, geophysical laboratory, Transcaspian explor¬ 
ation and hrchmologital exploration, exploration in the 
sMth Pacific, establishment of biological experiment 
laboratories and international magnetic researches The 
Ignitees authorised an aggregate expenditure of 75,000! in 
nts for scientific researches and Soooi for publications 
mg the ensuing year 


, V Thr large gold medal for services rendered to art and 
■dpnce has been awarded by the German Government to 
Wof. Ehrlich. 

/Jw French Minister of Public Instruction has been 
authorised, says La Nature , to prepare a Bill arranging for 
tf^( creation of a chair of general physics in connection with 
|tlj£ science faculty of the University of Paris. This chair 
^Intended for M Curie 

Reuter message from Stockholm announces that Baron 
Ertand Nordenskjdld’s expedition to Peru and Bolivia will 
leave for Southampton on January 6 It will proceed 
thence to Panama, and will arrive about February 15 
at La Pas, the capital of Bolivia, which will be the depart¬ 
ing point for the expedition to Lake Titicaca. 


The Brothers Kearton have arranged to hold an exhibi¬ 
tion of enlarged photographs of birds, beasts, reptiles, and 
Insects at the Modern Gallery, Bond Street, W , on January 
a-ia, 1904, Inclusive The Gallery will be open from 10 
E.m. until 9 p.m , and Mr R. Kearton will deliver lime¬ 
light lectures to children each afternoon, and to adults in 
the evening 

The death on December 19 at Hove of Mr John Henry 
Brown recalls the little-known fact that, as the inventor 
of the Iris diaphragm, he has laid the scientific world under 
a considerable obligation " In the early seventies, 11 Dr 
Hollis writes from Hove, 11 he took his home-made model 
to Smith and Beck, the predecessors of the well-known firm 
of opticians In Cornhill. This model he showed me, many 
years ago, and although roughly constructed it differed in 
no important detail from the type of apparatus at present 
In the market As he did not patent the little contrivance 
he reaped no pecuniary reward for his ingenuity. Although 
frail In body and physically somewhat infirm, Mr. Brown 
by indomitable energy (ned* and retained for many years 
a large practice as a dental 1 surgeon He was a fellow of 
tha Royal Astronomical Society, and died aged sixty-seven 
much respected " 

The President of the Board of Agriculture and Fisheries 
has appointed a departmental committee to Inquire into and 
report upon the present position of fruit culture in Great 
Britain, and to consider whether any further measures 
might with advantage be taken for its promotion and 
encouragement. The committee is constituted as follows :— 
Mr A. G. Boscawen, M.P., chairman, Mr C. W. R add iff e 
Cooke, Mr, J. M. Hodge, Colonil Charles W. Long, M.P , 
Mr George Monro, Mr. P Spencer Pickering, F.R S., Dr 
W. Somerville, an assistant secretary of the Board of Agri¬ 
culture and Fisheries, Mr Edwin Vinson, and Rev W. 
Wilks, secretary of the Royal Horticultural Society. Mr 
Ernest Garnsey, of the Board of Agriculture and Fisheries, 
will act as secretary to the committee 

At the meeting of die Institution of Civil Engineers on 
December as, Dr. T E. Stanton described experiments made 
in the engineering department of the National Physical 
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Laboratory on the distribution and Intensity of the pressure 
on thin plates and combinations of plates placed fh t tmk 
form current of air The results show that, under thegb^tf 
experimental Conditions, a definite relation existed and VA*y 
be stated thus .—For similar and similarly situated bldfel Or 
combinations of plates In a uniform current ,of air, tty# In¬ 
tensity of pressure is the. same for the same velocity of' 
current and general atmospheric conditions. On the 
assumption that the motion of the wind approximates to, 
that of a uniform current, the distribution and Intensity oft 
(he pressure of the wind on structures may be studied ex¬ 
perimentally by means of models of the structures set up 
m a current of air produced by mearfs of d fan Irt Illustra¬ 
tion of this, the results of experiments made on models Of 
roofs and lattice girders of simple form were given. Tabu¬ 
lated results are also given for the cases of parallel platas 
at varying distances apart, plates inclined at varying angles 
to the direction of the current, and rectangular plates of 
varjlng ratio of length to width 

Mr R. G Carruthers and Mr. G. W. Grabham have 
been appointed geologists on the Geological Survey of the 
United Kingdom. 

Mr. L M Lambs has given a description, of the lower jaw 
qf Dryptosaurus obtained from the Cretaceous strata of 
north-western Canada (Ottawa Naturalist, xvll , November). 

In our brief notice of Mr. R. B. Newton’s article on 
fossils from Borneo (Nature, December 10, p 139) it should 
have been distinctly stated that Tngonla was .for the first 
time recorded from the Jurassic rocks of that island The 
genus had previously been recorded frOm the Cretaceous 
strata of Borneo. v 

1 

In the Annals of the South African Museum (vol. Iv , part! 
11 , November) there is a Series of articles by Dr. R. Broom 
on fossil reptilian remains collected by officers of the Geo¬ 
logical Survey of Cape Colony. He describes an almost 
perfect skeleton of Pareiaiawru; serrtdens, some new therlo- 
donts, including three new genera, also a new andjprimltive 
rhynchocephahan from the Karroo beds This last reptile is 
named Proterosuchus, and it shows a considerable degree of 
specialisation along the line which gave rise to the early 
crocodiles and dinosaurs. ' 

In the Proceedings of the Cotteswold Naturalists’ Field 
Club (vol. xiv part 111., November) there is an interesting 
historical and geographical article on the Cotteswold Hills 
by Mr. S S Buckman, who deals with the origin of the 
name and the area to which it should properly be restricted. 
Messrs T. Pears and L Richardson describe some alluvial* 
deposits at Clifton Hampden, near Oxford, and Messrs. 
A, S Kennard and B. B. Woodward contribute notes on 
the land and fresh-water Mollusca found in the deposits. 
Among the species it is interesting to note Drainmik poly-. 
motpha, as the occurrence of this mollusc In Britain waa 
first observed In ifia4 r when living examples were found 
11 the Commer 6 ia 1 Docks, and it was hefld that the spbeied 
had been imported. 

In the Anierican Journal of Science (December) Mr. G. R.. 
Wieland discusses Polar climate in reference to the evohm 
tlon of plants and animals, expressing the view that *the 
noi them‘circumpolar area has prdbabfy'been, ever since 
the older Palwozolc era, the main evolutionary centra fr&tai 
which animal and plant life have radjalefr, In the sable 
Journal Mr. J. C. Branner dlrects ^lfj^ntiod to -the re¬ 
semblance between the Peak of Fernando is Noc6nbp ,aiMl 
the Intrusive plug or obelisk of Mont P^l£^ 
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I bf Or. Hov«y. Kb a(sb quotes an interesting 
from Darwin V n faunal," in which the author 
I of dla Fernando ?Peak that 11 at first one Is in¬ 


clined to believe that It Mae been suddenly pushed up in a 
semifluid, elate," 


Tu* veteran traveller 


, Baron F. von kichthofen, selected 


a geographical subject for his Inaugural address as rector 
of the University of Berlin (ZeiUchnft der Gesellschafi jilt 
Srdkunde su Berlin, 1903, p. 655). In dealing with the 
motives and course of geographical Inquiry in the nineteenth 
Century, he Includes a considerable review of the work of 
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At the meeting or the Asiatic Society of Bengal at 
Calcutta on December a. Mr. T H. Holland exhibited a 
meteorite which fell with the meteor seen in eastern Bengal 
on October ai. The stone weighs 6ir grammes, and Is 
covered with a thin black crust formed by the fusion of 
thp rock during Its rapid flight through the air. Several 
stones were known to have fallen with this meteor, and 
the complete investment with fused crust of the one ex¬ 
hibited shows that fusion of the surface occurred arter the 
break-up of the meteorite. Besides (he complete proof that 
the meteor resulted in an actual fall of stones, special 


early explorers. Twenty pages, Indeed, have passed before 
we come to the final fourteen in which his true subject Is 
discussed. The personal aims and Influence of the rector 
are thus somewhat modestly and rigidly suppressed, and the 
address assumes a strictly academic character! It is well 
pointed out that tales of fabulous gold have prompted 


Interest attaches to this occurrence on account of the observ¬ 
ations made from so many points of view permitting the 
actual path and speed of the object to be calculated. At 
the same meeting Mr D Prain read papers on an un- 
described Indian Musa and on an undescribed arallaceous 
genus from Upper Burma. 


a large part of exploration Yet geographical discovery, 
from whatever motive, has ended in that widening of the 
field of view Which forms the essential feature of human 
progress. The promoters of colonial enterprise, It Is urged, 
rommonly overlook this incalculable result of their en¬ 
deavours. th« author traces the rise of scientific geography 
from the stage of mere universal description, and points out 
how the culture of Germany has allotted Its proper place In 
the university curriculum to a subject so intimately con¬ 
nected with the search after truth an^ the welfare of man¬ 
kind. 

In the Physical Review for October Mr Edgar Bucking¬ 
ham gives a concise deduction of Stefan's law, according 
to which the total temperature radiation of a black body 
is proportional to the fourth power of the absolute tempera¬ 
ture This deduction, which is a modification of Bolts- 
mann's, is based on the free energy principle! but the corre¬ 
sponding reciprocal thermodynamical relation can be used 
Instead if preferred. 

Dr. MaRagb publishes a series of observations On the 
artificial development and measurement of the sense of hear¬ 
ing in deaf mute subjects. A considerable number of cases 
were experimented 'on, a voweHyren producing the sounds 
ou, o, a, d, 1 being adopted for the purpose, and curves Were 
drawn showing the Intensity of sound audible to the patients 
at different stages of the treatment, as measured by the air 
pressure necessary to render the sounds of the syren audible 
The author maintains that there are but few subjects who 
are deaf and dumb beyond all cure, and that the use of the 
syren will often restore the power of hearing, even in cases 
of complete deafness, usually within about six weeks The 
sounds, so far from being fatiguing or painful to the sub¬ 
jects, appear to give them genuine pleasure 

Pros. Giacomo CiamIcian has published his inaugural 
address delivered In the University of Bologna on November 
7, dealing wfth the problems of chemistry of the new 
century. After giving a general survey of recent advances 
in chemistry and physics, the author turns his attention to 
the problem of developing chemical industries in Italy. 
Already enormous stride* have tarn made in the manufac¬ 
ture of Iron and steel, of sulphuric acid (the production of 
which has increased fivefold In ten years), of sugar (in 
which the increase in five years has been from 50 to Boo< 
thotmnd quintals), and of calcium carbide. Among the 
obstacles to further pragma mentioned by the author are 
the action of 1 the Government In checking tht growth of 
■now Injiustrias by excessive taxation, nthe timidity of 
caplialiatf' aid thd-vrant of educatlonaHnititiitians for tnlan j 
toff art efllcUftit Tam# of expertohemletsr , . v* 


The October number of the Journal of the Royal Horti¬ 
cultural Society contains a brief description, with aome 
illustrations, of a number of trees and shrubs recently In¬ 
troduced from China by Mr. Veitch, which seem to be suited 
to our climate, and may prove to be important acquisitions 
t d our garden plants As Mr Veitch states, they have been 
chosen from the collections made by his agent, Mr E H 
Wilson, and bear testimony to the latter’s energy and 
assiduity In the same volume the practice of water¬ 
ing cucumbers and tomatoes with copper sulphate In order to 
ward off fungal diseases Is recommended by Mr. G. Massee 

The primary function of the park and garden committees 
in our cities and towns is to provide ornamental and open 
spaces. The members of the Bradford Parks Committee 
have recognised that it is within their province to afford 
educational facilities, and have set apart a plot of land in 
Lister Park to be converted into a botanical garden in 
which to present a systematic grouping of plants, and also 
to grow trees, and local or economic plants which will serve 
for the purpose of Identification It is within the scope of 
this scheme to provide material for teachers' use and to 
establish informal public lectures at which more interesting 
specimens can be shown and discussed. 

In No. 6 of the Publications of the Conseil Permanent 1 
International pour 1 ’Exploration de la Mer, issued Bt Copen¬ 
hagen, Mr H M. Kyle describes a trawl-net designed to 
work in mid-water as well as on the sea-bed This net, 
which is constructed on the umbrella principle, has been 
tried on one occasion at Grimsby, and, although the Results 
were not entirely successful, may quite possibly prove 
efficient 

We have to acknowledge the receipt of the second part 
of Mr. J, Macoun’a 11 Catalogue of Canadian Birds," pub¬ 
lished bv the Geological Survey of Canada. This part in¬ 
cludes the diurnal birds of prey, together with the wood¬ 
peckers, flycatchers, crows, jays, and American blackbirds 
(Agelanjs). Three years have elapsed since the publication 
of part i. (which was noticed at the time in our columns), 
during which period much additional information has been 
acquired with regard to the diofributlon of Canadian birds, 
consequently this portion of the subject Is somewhat more 
amfdified in the present part than was the case in its pre¬ 
decessor. Otherwise, the mode of treatment follows the 
original lines 

We have received copies of the first six nlnribers oi a 
, secies of circulars on agricultural economic entomology, in 
course of Issue by the Trustees of the lndlad Miferum, 
Calcutta. Each pumber is devoted to a single species of 
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liwect, of which lc ooaMni an Illustration. In each in¬ 
stance thd general appearance and mode of work of the 
Insect are described, after which we have Its distribution, 
food, and ravages, followed by a brief account of Its general 
habits, and concluding with suggestions for remedial 
measures. No. 4 jleals with the date-palm, or Indian 
rhinoceros-beetle, of which both the grub and the adult 
Insect Inflict very serious damage on the tree after which * 
the species Is named. The next part treats of the north- I 
west, or migratory, locust, of which the distribution within I 
the limits of the Indian Empire is shown on a map * 

In the December issue of the Quarterly Journal of Micro¬ 
scopical Science Prof Ray Lankester figures for the first 
time a couple of small blind crabs of the genus Cymonomus 
(or Ethusa) taken so long ago as the cruise of the , 
Porcupine (1869-70), and described by Canon Norman in 
1873. The main reason for bringing these specimens ( 
Into prominence Is owing to a statement in a popular work { 
that they belong to a species of which the form Inhabiting 
shallow water has functional eyes, while as we proceed 
deeper and deeper the eye-stalks are found to be more de¬ 
generate. The statement that An eyed form exists Is 1 
apparently a misconception, while the idea that the one in 
which the eye-stalks are the most modified inhabits deeper 
water than the other Is likewise not well founded. As a 
matter of fact, Prof. Lankester believes the two specimens 
to Indicate distinct species. The other contents of this serial 
include a discussion on the origin of the green cells found in 
a turbellarian worm (Convolvta roscoffensis) peculiar to 
iklttany, by Messrs. Gamble and Kceble, and a note by 
Dr. Hanna on the presence of Trypanosoma parasites in the 
blood of certain Indian birds In a third article, Mr. H M 
Bernard continues the account of his investigations into the 
structure of the retina, dealing in this instance with the 
continuity of the retinal nerves throughout the Vertebrate. 

In 190a Mr. R. Lydekker, F.R S , read before the Zoo. 
logical Society (see Proceedings Zoological Society, 190a, 
p. 981) the description of a new antelope from the neigh¬ 
bourhood of Lake Mwero, in northern Rhodesia Mr. 
Lydekker supposed it to belong to the genus Cobus, 
although, as the only specimen consisted of a flat skin with¬ 
out head and feet, he was not quite certain where it should 
be placed, and named It Cobus smithemam, after Mr. F 
Smitheman, who had obtained the specimen. Fresh and 
more perfect examples of this antelope have lately been 
received by Mr. Walter Rothschild, who has presented one 
of them to the British Museum This specimen, which may 
now be seen mounted In the gallery, shows that Mr 
Lydekker was quite correct In his judgment, and that 
Smltheman’s antelope Is a strongly marked new form of 
tin 11 Kob " group, easily distinguished from the Poku or 
Vardon's antelope by its black neck and dark chestnut 
sides 

The re-introduction of cotton cultivation into the British 
possessions on the Spanish Main is regarded as of sufficient 
Importance to justify the devoting of the whole of the third 
part of vol. iv. of the West Indian Bulletin to the subject. 
One-third of the number contains reprints of articles, or 
portions of articles, In the 11 Encyclopaedia Britannlca 11 and 
In various publications of the United Statea Department of 
Agriculture. The remaining two-thirds gives much -useful 
Information bearing upon the cultivation of cotton in St 
Kitts, Antigua, Montserrat, Barbados, and Carrlacou; an 
article by Prof, d’Albuquerque bn the agricultural chemistry 
df cotton; one by Mr. Lewton-Braln on the fuqgold diseases 
of cotton; and an illustrated article by Mr. Henry A. Ballou 
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on Insects attacking cotton In the West Indict* Sir Dankl 
Morris, accompanied by Mr. Bov#]I, has spent the eutprnn 
in the southern States of America making an exhaustive 
examination of the methods of cultivation, and the pre¬ 
paration for market, of the Sea Island variety of cotton. 
The results of the Investigation will be published as an extra 
number of the West Indian Bulletin , Sea Island cotton bring 
thought to be the most suitable for the islands 

Under the title of 11 The Case for Vaccination,” Mr. 
C E A. Winslow gives an admirable survey of the statistical 
data in favour of the efficacy of vaccination (Science, July 
34, p. 101). It points out that a single vaccination greatly 
reduces the probability of an attack of small-pox, postpones 
It to a later period of life, and renders it less dangerous if 
it does ensue. To ensure absolute protection revaccinatlon 
Is required During the small-pox epidemic or 1871, or 734 
nurses and attendants in the Metropolitan Asylums Board 
Hospitals 79 were survivors from small-pox attack, and 
escaped infection; 645 were revaccinated on entrance, and 
all escaped; 10 were not revaccinated, and all took small¬ 
pox Mr Winslow concludes, ” it statistics ever proved 
anything, those quoted prove the protective Influence of 
vaccination. If any fact in science is certain, it is that 
a successful vaccination absolutely prevents small-pox for 
a period of from seven to ten years, that after that period 
It renders the disease less fatal, and that its complete pro¬ 
tective effect may be renewed by revaccinatlon. The con¬ 
clusion is obvious not only that the State should oblige 
primary vaccination, but that a second vaccination at the 
age of twelve ought to be made compulsory.” 

The latest addition to the convenient little scientific 
memoirs published in the ” Scientia " series by M C. 
Naud, of Paris, is a translation of two papers by Prof. J 
Willard Gibbs which appeared in 1873 In the Transactions 
of the Connecticut Academy, and have become scientific 
classics ” Di a grammes et Surfaces thermodynamjques,” 
as the book is entitled, is by M G Roy, of the University 
of Dijon, and the translation is preceded by a biographical 
notice of Prof. Gibbs by M B. Brunhes, of the University 
of Clermont. 

Mr William Taylor has recently circulated a pamphlet 
with the title ” The Science 0/ the Engineering Workshop,” 
in which he urges the need for making scientific knowledge 
readily available to those at work in engineering shops- He 
then proceeds to trace—under the three headings, materials, 
processes, and tools—the foundation and outline of this 
science of the workshop The publication concludes with 
the syllabus of a course of instruction, largely the work of 
an advisory committee of engineers, In the science of the 
workshop which is in use at the Leicester Municipal 
Technical Schools 

The annual report of the Smithsonian Institution for the 
year ending June 30, 190s, has reached us, and an examin¬ 
ation of the volume shows it to be of the same valuable 
character as its predecessors The proceedings of the 
Board of Regents, the report of the executlvr committee, 
and the annual report of the secretary are followed by the 
usual interesting general appendix. The appendix conatL 
tutea nearly five-sixths of the whole contents of the volume, 
and comprises brief accounts of scientific discoveries In 
particular directions during the year with which the report 
Is concerned, and the method adopted Is to present 8 
miscellaneous selection of papers embracing a considerable 
range of scientific Investigation and discuss km. Many of 
these contributions are familiar to readers of VaM, since 
some of the papers have already appeared In (baas columns. 
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'iM others have been published In the Transaction* of 
Britfab •clentifle societies. Among the reprinted articles 
«rd notice—to name a few—Prof. Dewar's British Associ¬ 
ation presidential address on the history of cold and the 
Absolute zero; Prof. J. G, McKeodrlck's contribution to the 
etudy of experimental phonetics; Dr. ]. J. H. Teall's 
address on Che evolution of petrological Ideas; and Mr 
H G. Wells’s Royal Institution lecture on the discovery 
of the future. There are several translations from French 
and German of Important papers also included, such as 
Prof. A. Daetre's article In the Revue dee deux Mondes on 
the life of matter ; Dr. Georg Jacob's fl Oriental Elements 
of Culture In the Occident " from the German; and Herr 
Oscar Israel’s appreciation of Virchow from the Deutsche 
Rundschau . Like all similar publications from the Smith¬ 
sonian Institution, the volume is provided with many excel¬ 
lent Illustrations. 


OUR ASTRONOMICAL COLUMN. 

Astronomical Occurrences in January, 1904;— 

Jan* J-+ Epoch 0/ the January meteor. (Radiant 230’ 
+ S3’). 

5. I oh. 13m. to llh. am. Moon occults o 
(mig. J‘8). 

is. Ioh. 11m. Minimum of Algol (A Persei) 

11 15^- °<n Ceres in conjunction with moon, 

o’ 58* N. 

15. Venus. Illuminated portion of disc so707. 

,, 6b. 58m. Minimum of Algol (A Persei) 

47. oh. ora. Vesta in conjunction wilh moon. Vesta 
o’ 21' N 

afl. eh. 54m. to Sh. 8m, Transit of Jupiter’s Sat, III, 
(Ganymede). 

,, Sh. om Venus in coni unction with Uranus. Venus 
1" 47' N. 


Ceres 


Ephbwmis fou Winnbcke's Comet.— A second part of the 
ephemeris for the 1903-2} appearance of WInnecke’s comet 
is published by Herr C. Hillebrand In No 3916 of the 
Astronomische Nachrichten, from which the following has 
been taken .— 


Ephtmerxs 12b. (71/, T. Berlin ) 


1904 ■ ipp 

b. in. 


Jan. 

0 . 

. 17 3** s« 

n 

4 

. 17 5® 44 

11 

8 . 

18 io 59 

■1 

12 

18 31 3a 

*1 

l6 . 

. 18 5a 16 

■1 

20 

• 19 *3 4 

■1 

*4 

• 19 33 So 

»■ 

28. 

■ >9 54 *7 

Feb. 

1 1 

■■ *o 14 47 

■1 

5> 

.. M 34 46 

■1 

9 . 

. ao 54 18 


13 

ai 13 19 

11 

17 - 

ai 31 45 

11 

ar 

■ ™ 49 35 

■■ 

25 

** 6 47 

11 

29- 

. aa 33 ao 


Sapp 

-17 46 4 ... 

■ is 3919 . 

- 19 24 30 . 
-20 | C .. 

-20 28 j8 ... 

47 33 .. 
-20 56 41 ... 
■*> 56 24 ■ 

-ao 46 57 . 
-20 28 49 . 
-00 a 38 . . 
-19 09 U 

-18 49 15 ... 

18 4 11 .. 
■17 14 afi ... 
■1621 3 .. 


log. r 

9-988836 

9*981012 

9974601 

996978a 

9-966085 

9-965417 

9-960004 

9-968430 

9-97*633 

9-978474 

9 985794 

9*994414 

OOQ4I29 

o 014739 
0*026049 
0^37913 


log a 

o 272241 
0270012 
0-268606 
o 268027 
0*268248 
o 209255 
0*271006 
0273468 
0-276601 
0-280344 
0*284645 
0289439 

0-294662 

0-300253 

0-306155 

0-312312 


SracTausr or Mira Con.—In No. j, vol. xvHI., of the 
Asfrophyeical Journal, Mr. Joel Stebblns, of the Lick 
QbqdCYatQry, gives the results of a study of the spectrum 
w 0 Cell made with the 36-inch refractor during the 
peribd June, 190a, to January, 1903, In which period the 
magnitude of the star decreased from 38 to 90 The 
Wtetrs were obtained with spectrograph 1 —which la the 
llilla spectrograph converted Into a one-prism instrument 
—attached to the 3&lncb, and a spark between Iron poles 
was j lwaya used as the light source of the comparison 
fpeenm. 

The absorption spectrum obtained* i I not very like the 
foUt spectrum, but the calcium lines g, H and K are all 

more Intense* than 
are not prominent, 


present, g being comparatively much 
«l tils solar spectrum; the Iron lines 
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and even the strongest do not appear when a small dis¬ 
persion Is employed. The g line undoubtedly become* 
broader as the star grows fainter, for on June 27 (mag. ■ 
3.8) its width was a t.m., whilst on September 6 (meg. ■ 
7 0) it was 9 t.m. The lines at AX 3990-64, 404516, 
4093.55 and 409708 respectively, which are apparently not 
coincident with solar lines, appearsd at successive intervals 
during the diminution of magnitude 

A comparison of the several spectra shows that with the 
decrease in the star’s magnitude the continuous spectrum 
from X 4300 to X 5000 becomes relatively fainter than that 
between X 4000 and X 4300. 

The bright hydrogen lines are very prominent, and H0 
and Ha, which have been reported as absent by other 
observers, appear on all the dense negatives, end they 
appear to grow relatively stronger than the other hydrogen 
lines, and the continuous spectrum, as the star’s magnitude 
decreases. In addition to the hydrogen lines, bright lines 
of SI, Mg and Fe are probably present, and numerous 
changes took place in their relative intensities during the 
interval covered by the spectrograms. For example, the 
line at X 4007 undoubtedly disappeared altogether, whilst 
the line at X 4571—possibly due to magnesium—developed 
in a remarkable manner. The latter did not appear at all 
until the star’s magnitude had fallen to 5 4, and afterwards 
it became the most prominent feature of the whole spec¬ 
trum The evidence obtained supports the conclusion that 
the bright hydrogen lines disappear at minimum. 

Determinations of the star's radial velocity showed that 
it remains constant at about +66 km , and this is held to 
be a strong argument against the theory that the light- 
changes are due to the existence of a companion. The 
abnormal changes in the relative intensities of the hydrogen 
lines—whii^i are displaced from their normal positions 
towards the violet, apparently by other causes than radial 
velocity and pressure—lead Mr, Stebbins to the conclusion 
that the light changes are due to Internal causes which 
produce effects that are, as yet, unfamiliar to us, 

The “Companion to the Observatory, ’’ 1904—The 
1904 edition of the well-known annual compendium of 
astronomical data, the “Companion to the Observatory," 
is very similar to that of 1903 It contains, amongst other 
information, the usual tables for solar, lunar and planetary 
observations, ephemerides for the various satellites, and 
minute data regarding a large number of variable stars 

Mr Denning has contributed a set of notes regarding 
the principal meteor showers, and Mr. Maw has supplied 
a list of double-star observations, whilst the numerous 
variable star ephemerides have been taken from advance 
proofs supplied by M. Loewy 


OXFORD AND SCIENCE 

UJ HEN I am tired I sometimes go by train to Reading 
™ and cycle over here swiftly in the afternoon, and then 
1 dress and dine comfortably at the Mitre and go out ft* 
a stroll. Perfect rest is not possible unless there is moon¬ 
light, but Oxford is always wonderful and satisfying and 
restful to an,engineer like me. It is not because of its 
age, of the great men vyho have studied and worked in 
its colleges, of its almost unique character and high rank 
among universities, of the sacred beauty of Its colleges and 
streets It is because that to me it represents what Is most 
persistant In the constitution of the British Empire. The 
Houses of Parliament, Westminster Abbey, the Temple and 
Cfty of London, Windsor, the great mansions of our English 
nobles, each of these suggests much to any man who is 
fond of reading, but each suggests only a small part of 
what Oxford represents. t 

Now the thing that pervades all my thoughts of Oxford 
Is that more than half of the most distinguished Englishmen 
during four hundred years have been educated here. And 
If, as 1 sometimes do, I Include Cambridge when I say 
Oxford, all the most distinguished Englishmen during four 
hundred years have been educated here* 

Whether we Ukq It or not, It is a fact that England is an 
aristocratic republic with the King at the head of the 

& An iddna dsflvsnd fajr ft of John ftrry, F.R.S ■ at ■ pttbHo Mdit 
In Oxford. 0mn|*d totally by tha Aibmaflua Nncarel Hirer SosU*I or 
Oxfordshire nod ita Dxfbif El 
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aristocracy There Is a disadvantage in almost all our 
raters being selected from a limited class. Bur In the 
democratic republics of America and Europe there Is the 
far greater disadvantage that the nation seldom commands 
the public Services of rich or cultured men or men of family. 
Here there Is no man so high In rank,, or so rich or so 
intellectual, that the nation cannot command his willing 
services. Again, there never in the history of the world 
was an aristocracy like ours, admitting new men in every 
generation, allowing a constant flow of its younger sons 
gown wards. Americans may gibe, and some of the younger 
Of us may rail, but this system of government is beloved 
of all people In England, rich or poor, it is so much a 
part of the English constitution that no student of history 
can imagine an England governed in a different way, and 
thii' aristocracy will retain Its power over a believing people 
until the time comes when it ceases to believe in its own 
•elf At any one time It is only a minority of under¬ 
graduates who belong to the ruling caste, but the important 
thing to think of Is that practice ly every member of the 
ruling class of England passes the four most important 
years of his life in Oxford (or Cambridge) All the rest of 
his life he looks at things through Oxford spectacles His 
father and his father's friends were Oxford men His 
mother and his aunts have always been under the influence 
of Oxford clergymen, even the lighter literature and 
journalism of the household are from Oxford pens Until 
he leaves his -nursery, under his earliest tutors, in his pre¬ 
paratory school, in a public school, every tutor he has had, 
every influence round him, have been dominated by Oxford 
feelings 

When at an age of from twenty-one to twenty-four a 
young man enters Parliament or diplomacy, or any of the 
reserved parts of our public services, his character is 
formed; all his ways of thinking and his prejudices are 
on the models most revered in Oxford His early youth has 
been Influenced by Oxford of the past, his undergraduate 
ways have Influenced and been influenced by Oxford of the 
present, and his prejudices, kept strong by loving memories, 
exercise an influence against all changes in Oxford for the 
future. 

1 have often thought that Darius and his companions, 
Che sons of the ruling families of Persia, had a most de¬ 
lightful education We do not hear much of their love for 
literature or what we Should call school-book work. Their 
education was in companionship with each other and with 
thelrwiae fathers and their friends, in military exercises 
and in sports. Young gentlemen of England have always 
had that sort of education. It was probably best in 
Plantagenet times, when, indeed, a well trained young 
gentleman was not only very healthy and courageous, but 
he had not much chance of becoming lazy; he had the 
opportunity, denied to the lower classes, of becoming fit to 
lead in warfare, fit to assist in all that then constituted 
the government of his country. But when the positions 
hitherto monopolised by great ecclesiastics became possible 
far laymen, if these laymen possessed the necessary learn¬ 
ing, youths of the higher class began to go to Oxford, and 
In the times of Queen Elizabeth and James there was real 
liberal culture among them such as had never been before 
and has never been since. To go to the university then 
became fashionable, and remains fashionable with youths 
of our higher classes. 

What is the nature of the education now given to one 0/ 
these young men? His father, a man o£ consequence In his 
county, perhaps In the legislature, probably experienced in 
public duties, with much knowledge of men, has played with 
him in his infancy, and keeps In touch with him always 
Even from Infancy he has been In contact with the great 
P®°pfa MlNo book work, no lectures were needed 
in teachhvnim the manners of his dess. He cannot help 
acquiAtfFthe virtues of tHe aristocrarhis personal honour 
Is dear to him, he always spqhks the truth, he scorns all 
meanness, he respects the rights of others of his own cIass, 
and, indeed, of all others in so far aS he understands that 
they have any rights. He shoots well and rides well. For 
some generations back he has been cleanly in his person, 
and he has been temperate and keeps healthy of body. 
Whatever becomes a (Wort or his class he follows as a 
law. Loyalty to his class and to the head of It are his creed. 
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On the other side, he is ignorant pf all knowledge thiTKas 
not come to him by actual observation. His sympathise 
outside his own class are very limited and couvefitfooiL 
His traditions are to the effect that only one man In m 
hundred takes heartily to school work, to book work, to 
learning, that the average man of his class does not go 
to Oxford for learning. He goes to finish hit education* 
to meet and make friends with men who are to share with 
him later on in the government of the country. Healthy 
as an otter, unflinching as a fighting cock, faithful and 
courageous as a bulldog, clean as a cat, in far more 
Intimate companionship with men than he ever will 
be again, he admires or makes close friendship with or 
mildly dislikes these equals. His connection with the uni¬ 
versity is small; his college is everything, tutors were 
created for him. He learns the value of public opinion,; 
he learns that ginger may be hot in the mouth, and yet 
he is surrounded by such police arrangements that he Is 
guarded from ruin even when he is most reckless. Truly 
It is a wonderful experience, a valuable education, and II 
is never through book work or lectures, but from actual 
experiment and observation that the average young English 
man ever has or had any kind of education. Darius and 
his young companions were well fitted to rule, )iut they 
probably could neither read nor write The average young 
man who leaves Oxford with or without a pass degree 
forgets very soon what book work, what learning, be ever 
had, and he dislikes reading He has alfrays been laconic 
in speech, and finds a small vocabulary quite large enough 
for his needs He has successfully cultivated an appear¬ 
ance of want of vulgar interest in anything, so that warn 
of practice begins to tell upon his powers of observation, 
and his resourcefulness tends towards that of the ostrich. 
It is fondly assumed by his tutors that, although he soon 
forgets his Latin and Greek, yet his study of these was the- 
medium of much mental training; that the study of Euclid 
and logic have given him a logical mind. I cannot deny 
that there may have been some mental training -through 
Latin, but I assert—it is, of course, mere assertion—-that 
it has not been much On the other hand, I assert that 
much harm has been done, for hn hereditary prejudices 
gainst all book work, all learning and literature have 
been deepened For the few men of his own class whp 
take kindly to literary studies he has a respect not un¬ 
tinged with doubt. Between him and the real student not 
of nls own class there is a great gulf fixed, like what there 
is between him and clergymen. 

Observe that I am not here referring to the education 
of the real students For them, it Is true in a very limited 
range of subjects, but for them there is the most wonderful 
education ever known 1 They also make friends for life, 
they take fire at each other's ideals as only young men can, 
they meet every day the great scholars of their age who 
are also students, and there is always a fine education in 
the mere contact with men worthy oT young worship. 
Young men like this need but little teaching; they are fond 
of books and educate themselves. 

It is easy for an outsider to overpraise this education, 
because the glamour of the beautiful college life is on all 
his thoughts, he does not at once observe how narrow the 
culture has always been, and how now the examination 
system Is cramping it more and more Oxford Is hard, un- 
spirituai and Idolatrous, dnd the absence of scientific method 
is evident everywhere. Oxford is like a technical school, 
training these better men for the higher posts lit 
the Church, in the Civil Services, lit journalism, at the 
Bar, and in boys' schools. And it is found that these 
successful men have dwarfed imaginations and no power to 
think for themselves in any subjects outside their narrow 
professional grooves. The barrister who seems Inspired lb 
the Law Courts Is mute and Inglorious in the House of 
Commons, The readers of the hundreds of newspaper 
1 Jdk nine days aso 1 pni ihat uldiw on iho twentieth annirrnair 
of the oproing of College H all, London It 1 > n hall which Lady Ldehver, 
her lister and her Moods start'd for woman students attending nmflaV 
snd other college courses where they might hm that companion hip without 
which char* can really be no higher education. It h curious that ufc 
should be the only college hall In London, ihai London should hews *oll 
provided with university profwpn and If cl urn room and tabomloila* 
and ihat the equally important c- liege* of residence should he non-ealsteaC 
A swat cUylllie London needs such halls ter mote than O store did whete 
William ofDnrham and Walter de Merton bsnu to build. 
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'’articles of hit morning—as Ilka one another 11 herring*— 
tire awed with their display of culture, of depth of thought, 
«f knowledge, and with what Is more astounding tnan 
Anything.else, an Infinitely perfect Oxford polish. Watch¬ 
ing the performances of art Oxford man of letters Is like 
‘watching a good billiard player or a skilled musician His 
mind is filled with the thoughts of other men, pigeonholed, 
ready for use He thinks those thoughts to be his own, 
and he never takes In the real meaning of the fable of 

Diogenes and the lantern. He does really think for him- 

eelf In that part of his trade which Is personal to himself, 
and he has an abundance of all learning except what 

concerns those natural sciences the applications of which 
are shaking the social and intellectual world He 

Is never grossly unfair to other men who follow the 
rules of the game recognised by Oxford , against men of 
new ideas his struggle oft availeth. In dealing with some 
questions he is a genius towering to the heavens, in others 
he is like that same spirit imprisoned m a little bottle, 
sealed up magically by the mere name of some wise man 
of antiquity 

It Is very noticeable that the Oxford man has 
retreated from the renaissance position and has gone 
back to the medieval. He believes In his soul that there 
Is no new thing under the sun, truth Is not a thing to be 
discovered, it is something already revealed in Hebrew and 
Greek books. Even if a man is doing research It is after 
the poison has entered his system; his individuality has 
been practically destroyed But for the present 1 am 
neglecting these real students. I am confining my attention 
to the average men of caste. These men are educated in 
the sense In which Darius and bis friends were educated, 
excepting In this, that Oxford men do not know living 
-foreign tongues, whereas the other barbarians did, and 
Oxford men pretend to know something of certain tongues 
that are dead. Every attempt to teach them by actual 
observation, actual experiment, actual trial, actual re¬ 
search, has succeeded well, every attempt to teach them by 
mere talk, by abstract reasoning, has failed. 

And the world now to be governed Is getting more and 
more complex- Man Is utilising the energies of nature in 
thousands of ways unknown to the ancients. Common 
people are all getting educated. Where the ancients 
wondered and trembled, we understand and give orders to 
nature The average unit of any population was compelled 
to be what we now call an unskilled labourer, 

Now our labour is becoming more and more skilled Are 
ybn aware that from one ton of coal there is as much energy, 
.aY*much actual work, as may be done by forty thousand 
good labourers in a ten hours' day ? Our best steam engines 
utilise only one-tenth of this energy at the present time 
But even now we know that the cose of the most unskilled 
work done by man is one thousand times the cost of the 
■same work wherever it may be done by the best steam 
engines. One fact of this kind properly considered is wbrth 
many long essays about the effect of the engineer in alter¬ 
ing all the character of our civilisation. It is labour that 
is the true standard of wealth. The steam engine has 
added Incalculably to the wealth of the world. We forget 
that man is no longer needed for unskilled labour, so that 
♦hen we use unskilled labour we are using the materials 
which God bos given us In the most Inefficient manner 
possible. Furthermore, It becomes sweated labour, it un¬ 
duly taxes skilled labour, it starves Invention, and It brings 
tip base, ill-fed families. 

1 do not think that a fact of this kind would have been 
neglected by the philosophers of Greece or the learned men 
of Rome, but when some of us direct attention to it and 
Its 1 neglect by modern philosophers, we are sneered at as 
'Philistines, when we say that the nation which does not 
Jay great attention to the practical application of scientific 
Icnbwledge of nature must cease to exist, we are Jeered at. 
Wo are low mechanical persona enacting the part of the 
fat boy in 11 Pickwick," " I'se gpin 1 to make your flesh 
creep! " If is a curious kind of culture which scorne the 
iesejpa 0/ history, the study of man in his relation to nature, 
die study of the enormous new forces "Which are now affect- 
die relations of nations to one another. Are you learned 
' misers going for ever to gloat In secret over your learning 
ear to edit for ever the same Greek texts, or for ever to spin 
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new metaphysical philosophies out of your inner conscious¬ 
ness? 

Are you for ever to labour ovd phrases and dogmas that 
have been endlessly discussed by the most acute Intellects 
of all time? If through a practical study of palaeontology 
or biology you could gel really to understand the great dis¬ 
covery of Darwin (and you cannot possibly get to under¬ 
stand it from books alone}, you would see that the oldest 
puzzles of children and philosophers, from the shepherds 'of 
ancient Idumea to the dons of Oxford, have been solved for 
ever. Have you for one moment any idea of the magnifi¬ 
cent new problems that are now before us, of the wide out¬ 
look on the universe, the comprehensive grasp of what Is 
great and what is little, which is possessed by naturalists? 
for one man who knows his English literature, who revels 
in Shukespeare, are there not ten in Oxford who scorn 
all liteuture whuh is not at least 1B00 years old? If you 
must meditate about your thoughts and emotions, why not 
begin with some experimental psychology? Why is there 
so little research of any kind in any subject going on in 
Oxford ? The study of the Greek language through 
Herodotus is called history. The study of the Greek 
language through the early fathers Is called theology The 
New Testament is degraded into a Greek text-book. The 
Iliad and Odyssey are only Greek exercise books The 
dear gushing spring of the desert beloved of Erasmus and 
More is now trampled Into dirt by innumerable drome¬ 
daries. U it any wonder that the average healthy young 
Englishman whose common sense has been developed 
through observation and trial should leave Oxford ignorant 
of your sand-ploughing scholastic exercise work? You have 
thought him stupid, and made him believe himself to be 
stupid, when he was only showing his wisdom The 
mental training that he might have nad, that he needs in 
life, that kind of training which his ancient Persian educa¬ 
tion cannot give him, where is it? When he was a very 
young boy you tried to teach him arithmetic for years, a 
cruel exercise. Now he does not know what a decimal 
is; when he borrows money at 5 per cent, per month he 
does not know that he Is paying 60 per cent per annum. 
If you had let him experiment, play at keeping shop, 
actually weigh things in ounces and pounds, or pay for 
them In shillings and pence, if you had let him measure 
things in inches and tenths of an inch, it would have been 
a pleasure for him to learn. If he had spoken French and 
German, and had been encouraged to chatter in those langu¬ 
ages, he would not now be so ignorant. If you had encour¬ 
aged him to read stories, if later you had not made all read¬ 
ing a school task, 1/ you bad encouraged him to describe 
things, to write accounts Of what he had seen; If you khew 
how to tepch anybody English, the language of his country, 
if you had refrained frqm putting geography aqd history and 
other English subject* all in water-tight school class com¬ 
partments, he would now be fond of reading, he could use 
books, arid he would go on educating himself for the rest 
of his life. You made him wear his soul out in learning 
off Euclid by heart—why did it not strike you that he ougln 
to draw and measure, weigh and experiment, long before 
you tried tb give him abstract reasonlhg of any kind? 
How Is a bqy to reason about things unknown to him? 
In the nursery'he got mental training through everything 
he saw, ‘everything lie tlutched Oxford took charge of 
him scholastically at the agfe of seven, and from that time 
onwai^si hi 1 higher mental powers ceased to grow His 
mental equipment suggests tne item for bread In Falstaff's 
famous tavern account 

And he beconles a ruler of this great nation, his duty 
during war and peace being that of a scientific adminis¬ 
trator Times 0/ actual par are few and short; m those 
times the people and property of unprepared nations are 
destroyed with a rapidity never known In the past In all 
old times England was unprepared for war, but this did 
not then so much matter; In future the nation that has not 
prepared during peace fbr possible war, by the exercise of 
the highest scientific faculty, will certainly be destroyed 

I am afraid that Von Ifollke would have laughed at the 
kind of education of Darius and his friends being regarded 
a* sufficient in these modern days. Also the war between 
natiohs Is quite Intense fn times of peacr The rulers of 
nations tiave to takg care that their laws do not destroy 
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Industries, that they develop the right sort of education 
of the people; that the people shall be so educated as to 
become resourceful, full of initiative and invention, capable 
of learning 1 from experience, people of character Again, if 
our rulers set a fashion of gibing at scientific things, at 
technical education, for example, through ignorance, it is 
not unimportant to know that the complete loss of trades 
like the coal tar industries may be more serious evils than 
the loss of several campaigns in war used to be. If the 
Prime Minister, or any other minister, gives an important 
post to a non "Scientific man, it may not be harmful, but 
sometimes it may be very harmful indeed, It may lead to 
the appointment of many unscientific men or the disgrace 
of the scientific men already engaged in some department 
where science is all important But the evil is very much 
more far reaching than one can describe In words. Want 
of science in the rulers means neglect of scientific education 
and method throughout the whole country. 

For your man of caste Is an Oxford man, and as a ruler 
of his country he regulates all sorts of courses of instruction 
and examinations for the army, the navy, the Civil Service, 
the Indian Civil, the Colonial, and all sorts of other services, 
and he takes care that all these shall be on Oxford lines 
7 he higher permanent officials are chosen by Oxford 
standards. The members of scientific committees appointed 
to assist Government departments are chosen by Oxford 
standards Do educational experts suggest reforms in 
education, it is Oxford that determines whether the re¬ 
form is received sympathetically or otherwise Probably 
nowhere is the influence of Oxford felt more than in the 
primary schools of the country. 

I know you are proud that Oxford should have so great 
an influence, and 1 do not suppose you will pay any atten¬ 
tion when 1 suggest that it may lead to national misfortune. 
If Oxford scholars were merely like bo many monks in 
their monastery, living the lives, following the studies 
which they love, I would say nothing. The revenues so 
used up are, I think, of no great importance to the country, 
and busy men elsewhere can only be benefited in knowing 
that there are these lovely lamaseries where men are living 
In serene air apart from the struggles of the world, living 
what they think to be the higher kind of life, that of the 
amateur copying the lives of the scholars of Constantinople 
before they were SO mercifully scattered in 145J, copying 
the meditative ways of the divines and hermits of the fourth 
and fifth centurfes 

But the Oxford hermit is also a ruler of an empire in 
the twentieth century Edward the Confessor was a saint, 
but some of us think that he was not a very wise ruler of 
England Louis XVI, too, was an amiable man. 7 he 
downfall of nations has generally come from the too great 
power of some quite amiable amateur persons or corpor¬ 
ations. It Is mainly through her too great influence on the 
ruling families of England that I consider Oxford to be 
dangerous. 

What, then, is it that we want? We affirm that all so 
good as the development of the faculties of the average 
Oxford man may be, it might be enormously increased. 
He learns by observation and experiment, he and his fore¬ 
fathers have never learnt anything otherwise. Why not, 
then, increase for him these chances of observation and 
trial? Frankly confess that to develop his reasoning facul¬ 
ties through mere repetition of the text of Simpson's Euclid 
li an absurdity, that he cannot at all take in abstract 
reglonlng; that the academic methods of teaching mathe- 
matics and Its applications are what we all know them to 
be, mere frauds Some of our Chancellors of the Ex¬ 
chequer are known to have been Igftorant of arithmetic. 
There are fine jokes—jokes understood even by board school 
childrAg-told about Foreign and War Ministers of England 
who vrffft quite ignorant of geography. 11 Bless my soul, 
you don't say so-^Actually Cape Breton Is an island— 
actually I must go to the King at once and tell him that 
our great expedition has been sent to an Island I 11 

These are no longer jokes to me; I merely feel thaf It 
is extraordinary that a man can have been so educated as 
to be a good debater, to be able lo make a fine speech, that 
he may nave taken a degree at Oxford, that he may have 
passed examinations m classics, philosophy and mathe- 
oit^ctf and yet be exceedingly Ignorant, illogical* untried- 
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tifit, and unable to do easy computation Some of ns say 
that it Is only through the experimental study of natural 
science, and not at bU through the classics, that the brain 
of the everage Englishman can be educated on that Slf|b 
which is never educated at the present time We say that 
he Is never taught English, yet history and English liters-' 
ture are finer mediums for his education than ancient 
classics We say that If when young he was taught to bo 
fond of reading English—and every cnlld may be made fon 0 
of reading—later on he would be able, and very willing, to- 
use books, and that a man who Is fond of reading and la- 
able to use books keeps educating himself all bis Iffe long- 
But books alone at Oxford are not enough They are not 
wise the men who think that lectures and books alone, end- 
observing lecture-table experiments, can give men an 
acquaintance with the great discoveries in natural know¬ 
ledge which are revolutionising the world. 

Do you know the ballad about the Count Arnaldoa whs 
envied the old helmsman his weird and wondrous powers ?. 


“ Woukl'Et thou, thus tha hclnumitt aniwend, 

Laun chfl Merer of the ecu, 

Only ib m ikau brave 111 danger* , 

Comprehend it* ttyaury 

1 know there are many men in Oxford who tjunk, like 
the wistful Coqnt, that they can get all things easily or 
from mere reading But, in truth, to read ,tf The Origin 
of Species, 1 * or treatises on geology or astronomy oy 
physics or chemistry is a misleading performance unleqp 
the reader brings to the study (hat kind of mind whpeh hap 
been developed already by his own observation and bis owp 
experiment My classical friends laugh pt me when J say 
that I know much Greek literature through translation 
and yet they pretend to be able to weigh scientific argu¬ 
ments without having made any practical study of sclenc* 
At all events I know my defects. I know that although a 
translation may give me in every particular the meaning of 
a Greek author, it cannot give me the music of the old 
language; the reasoning and facts are mine, but not thp 
emotion And when my classical friends say that they can 
weigh scientific arguments I laugh, for there are parts of 
those arguments as much beyond their comprehension a* 
scientific evidence is beyond the comprehension of e Chancery 
Court. Who can compete with a barrister in reading, In 
extracting the meaning of a written document? and yejt 
barristers fail utterly in getting scientific knowledge from, 
books 

Besides the aristocratic undergraduates you have a larger 
number of middle class men at Oxford who will succeed 
their fathers In the management, not merely of landed 
estates, but of much more valuable estates in the dlstcQfa- 
tlon and manufacture of things. The education of these men 
from infancy has been on the same lines as that of their 
superiors, but it has been much more artificial, and remain* 
much less thorough to the end of the Oxford course There 
is, however, the same contempt for books, for learning, and 
the same absence, not merely of knowledge of natural 
science, but of those scientific habits of thought and method* 
of approaching problems which experimental research tend* 
to produce. They are proud of being Oxford men, and are 
^jftren more strongly imbued than the others with Oxford utili¬ 
tarian prejudices. They have studied mathematics—mathe¬ 
matics is useless in business. Natural science was said to bp- 
taught at Oxford, and no man seemed one bit the better 
for having studied it—natural science is useless In business. 
These men become the owners of factories the spirit of which 
ought to be scientific research; the competing factories ip 
1 Germany, France and America are run by men of scien¬ 
tific method, and our men discourage reform in every 
possible way. The rule of thumb of their fathers and grand¬ 
fathers is good enough for them. Their factories ore so- 
badly arranged that the worke cost of any manufacture i» 
twice whet it ought to be, and the tlmp taken is twice a* 
great. They take eagerly to all sorts of quack remedies* 
for bad trade; they are easy victims to fraudulent person*. 
These are the men who discourage all education In thw 
people employed by them, managers, foremen, and work¬ 
men. They are what I call unskilled workmen, tfpt Is, 
unskilled owners of work*, and it fia Oxford which Is to 
, blame for their unskllfulnese. It is astounding how quksdjr 
the thriving businesses of the fathen ere decaying, hOW 
quickly unskilled owners of works are being ellinlnatedh, 
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t>4t there u a new crop or them every year. The want of 
education of these men Is very harmful to the country, and 
Huxley, Lockyer, Armstrong, Ayrton, Magnus, and other 
educational experts have written at great length upon the 
subject over and over again. If I thought that the ex¬ 
pression technical education were understood at Oxford, 1 
might, perhaps, try to ventilate this part of my subject, 
but It is quite misunderstood, and as these writers have 
failed to make any Impression I think it better to let it 
alone 

Fifty years ago the Prince Consort started many good 
things agoing, and probably the most Important was the 
Science and Art Department, the science classes of which 
under Sir John Donnelly forty years ago, greatly developed 
by Sir William Abney since, have given a better education 
In natural science to hundreds of thousands of poor boys 
than Oxford gives even now. I feel sure that it 19 this 
that has saved our Industries from the jealous, hungry, per¬ 
sistent scientific foreigner Wherever there is an owner of 
works 1 whose common, sense triumphs over his defective 
education, he gives a free hand to a manager who has been 
taught in these classes or in one of the technical colleges 
now springing up These technical colleges are the natural 
outcome of Sir John Donnelly's work. 1 am glad to think 
that their methods are far removed from the soul-destroying 
methods of Germany, they are gradually becoming more 
Jind more perfect as British institutions. They illustrate the 
British experimental method of tackling an important 
problem. The one bar to their success is that the boys 
from all the schools of this country, primary and secondary, 
but particularly from those schools which are more Immedi¬ 
ately under Oxford influence, are quite unfitted by 
their school training to benefit by technical college teach¬ 
ing. The time of the professors and instructors is greatly 
wasted In correcting evils that are due to the schools I 
•think on the whole, however, that middle class England is 
-slowly waking up to the importance of education. Every 
kind of education she has seen In the past has seemed to 
her not worth striving for, and her sleep has been very 
■sound and very prolonged. But a kind of education is now 
being exhibited to her which seems as if it might give a fine 
■sort of mental training, and as soon as middle class England 
aees this matter clearly as a thing worth having, the rule of 
■old Oxford over many of our schools will cease. For Oxford 
has not merely induced neglect of science, she has been its 
active enemy pretending friendship What schoolmaster 
from Oxford Is there who does not see his existence 
threatened by science? Consequently, middle class England 
has been paying large premiums with its sons and yet see¬ 
ing them fail to obtain employment, whereas board school 
boys are successful enough in reaching lucrative positions, 
■although they have paid no premiums, and have been earn¬ 
ing wages all their lives. 

It Is not the schoolmasters, It ls*the engineers who have 
been educating England. The engineer Is always thinking 
of utility, of the value of time, of the fact that a man has 
only one life In which to do what good it is possible for him 
to do. So he reads novels and poetry and history, he enjoys 
painting and music; he travels and sees other people, other 
-nations and their monuments He cultivates and exercises 
the whole of his mental and emotional machinery so that 
he may become more perfect as a student ol what Goethe 
called <4 the living mantle of God 11 

Everybody speaks of how the engineer has created what 
Is called modern civilisation, has glveq luxuries of all kinds 
to the poorest people, has provided engines to do all the 
Slavs labour of the world, has given leisure and freedom 
froiq drudgery, and chances of refinement and high thought 
.arid nigh emotion to thousands Instead of units But few 
seem to see that the engineer Is educating the imagination 
and poetic faculty of England. Every unit of the popula¬ 
tion Is becoming familiar with scientific Ideas, for he can 
hardly take a step without becoming acquainted with 
romantic steam engines and electromotors, with telegraphs 
telephone. and steamships, with drainage and water- 
ftorici, with railways, electric tramways and motor- 
Ctortf fyery ahop window Is filled vwith the products of 
-engineering enterprise. It Is getting to be rather difficult 
fpr peofte to have any belief In evil spirits and witchcraft, 
«nd this ll probibly the most enormous Intellectuel stride 
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that the great body of the human race has ever made in any 
half-century. It has'been made in spite of the persistent 
opposition of Oxford. 

It is due to Oxford that the interest taken in natural 
science by the richer classes, by men of expensive education, 
does not seem to be much greater now than it was thirty 
years ago. Some oi them are called scientific If they go 
to hear lectures Illustrated with fireworks, or if they 
assume as their eyes glance aver a quasi-scienrifle article 
in a magazine that they are taking an interest In science. 
But among the less rich classes, the people who work with 
their brains, there is an interest now in science which is 
increasing in amount by the compound interest law This 
new interest 11 recognised in the fine idea of Sir Norman 
Lockyer, 90 well talked about this summer, to form a great 
British Guild of Science the members of which might in¬ 
clude almost every adult man or woman of brains in our 
Empire His object Is to organise the efforts now being 
made everywhere to interest people in science, to develop 
education in scientific method in every school in the country. 
I fed sure that this Guild will some time be formed success¬ 
fully, and that it will do enormous service to the world. 
Its being successful in our own time depends mainly, I 
think, on the energy and persistence of Sir Norman Lockyer 
himself, and he certainly is an energetic man. May I ask 
if Oxford means, in her place of fancied security, merely to 
look on at great scientific movements? Or may it even bo 
that she will use her autocratic authority to put all these 
movements down? Will she, in her pride, champion 
another lost cause? Or haB she a sufficient number of 
young able men rich in the sort of enthusiasm possessed 
by William of WaynAete or William of Wykeham, by the 
pupils of Grocyn who did not lecture 1.0 Erasmus, or of Colet, 
the Dean of Eastminster. Just think pf It you Oxford men, 
you who have entered on such an enormous heritage, you 
who have been supposed to stand for centuries at the head of 
the intellect of England Are you now going to stand 
aside or are you going to oppose the greatest Intellectual 
movement that has ever taken place in this world—or are 
you going to take your natural places in the foremost files 
of time 9 

If Oxford taught science through a student's own re¬ 
search, if Oxford gave a broad general culture suitable for 
all sorts of men of all sorts of minds, there Is hardly any 
middle class man in England who would not be glad to 
send his son to Oxford Even now the prestige of Oxford 
and the social advantages that it offers overwelgh In the 
mind of many a parent all the intellectual disadvantages. 

A man must be very impudent or very bold, or he must 
have much of the martyr in him, to criticise corporations 
like those which exist in Oxford. He must feel his cause 
to be infinitely right, because Oxford men have always been 
famous for their command of rhetorical weapons. There 
is hardly a man worthy the name of scholar in Oxford 
who has not a better command of such weapons than I 
ll'ink of the time when Oxford had fallen from her high 
estate in scholarship, so that Boyle and Atterbury had the 
same sort of ignorance of Greek which Oxford men now 
have of natural science, yet were these impostors so clever 
that they set all the world laughing at Bentley, the greatest 
scholar of a hundred years. Am I to be the fresh victim 
of the Bull of Phalaris? 

Call it impudence if you please, but Oxford ought to be 
told what some outsiders think in this matter She ^at 
represents all that is best In England, does indeed in some 
respects represent what is worst. Every young Oxford man 
is like a knight who sees only how beautiful Is the lady 
whose colour he wears, and he forgets that the lovely body 
does not always cover the soul of Una; sometimes it hides 
thf evil witch Duessa. 

I do not address average nen. I speak to those clever 
young men whose names are known now only in 
Oxford, whose names will In the future be carried 
on trumpet blasts over the world and for long plrne to come. 
Surely you aim at the study of those great eternal truths 
about man and nature which are hidden from the common 
view by prejudices; and surely you know that Oxford pre¬ 
judices, however consoling they may be to your self-respect, 
however secure they keep you noW from adverse criticism, 
are after Jtil mere formulas and of only limited application, 
both In time and plage- 
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You will say that I alio have my prejudices, which urge 
mo to ask It ypu wish for ever to look at man and nature 
through Greek spectacles. Well, I certainly cannot worship 
at Greek phrines. If Jowett’s translation Is the real Plato 
| can see none of the infinite depth of thought that my 
friends rave about; he seems to me pretentious and shallow , 
and when Aristotle speaks about things of which 1 happen 
to have some special knowledge, he seems to me so un¬ 
scientific as to be maudlin. Macaulay somewhere says that 
the account by Thucydides of the retreat of the Athenians 
from Syracuse is the most affecting episode in history. 
Well, 1 have a great respect for Macaulay, and I have tried 
to cultivate a love for the people of the city of the Violet 
Crown, but I know some crimson patches of Macaulay's 
own which seem to me to be to Thucydides what Swinburne 
fs to Shenstone What 11 a fair man to say when he hears 
his friends talk of the greatness of Sophocles and Euripides 
and Aristophanes In tne original, if he knows that these 
friends never read Shakespeare or Jane Austen or Gold¬ 
smith or Dickens? I feel ungrateful as I speak, for I have 
enjoyed the reading of Bohn's 11 Odyssey" and many 
another translation from the ancients as much as anything 
modern, ket 1 cannot help acknowledging a suspicion that 
this worship of Greek is like one's fondness for the rhymes, 
often rubbishy rhymes, that associate themselves with our 
infancy and boyhood, or like Johnson's belief that his wife 
was amiable and beautiful. Have 1, therefore, prejudices 
against Greek which prevent my seeing things from an 
Oxford point of view? I think not At all events I can 
respect it, for 1 know that the other point of view has been 
held by some of the greatest Englishmen, and this alone 
is sufficient to give me diffidence. But whatever diffidence 
a man may feel In the expression of his opinion, he Is some¬ 
times compelled to put It aside. Not once, but many times 
In preparing this address upon Iceland and its snakes have 
I felt how stupid I was to undertake it, but It was too late 
to withdraw 

You will say that I, a man of little culture, am very 
poorly qualiAed to speak of reform to cultured Oxford men. 
Do you think that Jonah was particularly cultured 
when he was called upon to urge reform upon tne rich, the 
Intellectual, the high descended people of Nineveh? I 
do AOt speak to conscious Oxford It is something 
altogether subconscious in a human being or in an insti¬ 
tution to which we really speak when we expect reform 
It is to subconscious Oxford that I speak, that dumb un¬ 
conscious soul which has, on the whole, guided her rightly 
through the centuries in spite of all the visible long-con¬ 
tinued eruptions of the flesh. Many colleges have for gener¬ 
ations In the past been given up to eating and drinking and 
sensuality in general Jealous quarrelling has ruled in her 
common rooms. Poor thin scholarship has often had un¬ 
worthy victory But the heart of England is beating In 
Oxford, and on the whole it is a very sound heart. 

Now it seems to me—a rank outsider—that Oxford is 
cursea among universities in one very important particular 
There has in the past been only one kind of real study here. 
Whatever was studied in Athens or Alexandria to the end 
of the second century a d., that has been open to you, that 
has been a medium of mental training. But those subjects 
in which Germany has made her mark, theology, law, 
history, Bible criticism and others, these are denied you. 

Who was it who first pointed out how England differs 
from France in one important particular? The French 
Revolution has made such a complete severance of the 
modern from the old French system that a French philo¬ 
sopher can discuss French history as If it were of another 
planet. When he speaks of the old provincial Parliaments 
or the edicts of St Louis, his prejudices and Interests Inter¬ 
fere in no way with his reasoning. When he discusses the 
present Concordat or the Coup d'Etat of Napoleon, he makes 
no reference to the times of Philip Augustus or Louis XIV, 
But In England It Is quite different When the lunacy 
regency in the time of George III, was being discussed in 
Parliament, all the precedents long before the time of 
Henry VI., even back to the time of Edward II., had the 
force of legal documents The Parliament and ministers 
of Charles I. both appealed to English history, and both 
found support for their vpry divergent views, and eo English 
history has to be read and written with the bias of modern 
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political party spirit. In the same way the student cannot 
touch the questions of theology or law without consider- ( 
Ing them as party questions. A subject which can only be, 
approached by a student with prejudices evoked by the parte, 
politics of his own day Is distinctly not a subject through 
which university culture Is possible; 1 mean that it cannot 
be studied scientifically. Theology presently becomes mere 
dogma, and degenerates into credulity as the glory of the 
church is more important than truth. Thus It Is that the 
seienufic students at Oxford have confined themselves to 
the study of eight or nine old books. Kever, perhaps, hoe 
there been so wonderful a phenomenon as this, the cleverest 
men of a nation devoting themselves for centuries to one 
narrow stream 6f erudition, making Greek literature and 
Greek philosophy phosphoresce in the most brilliant 
manner But it Is too narrow, this stream, and the laws 
of the game are too technical, too artificial Consequently, 
every now and again something like the fidgets, the desire 
for something real to think a tout, seizes upon the Oxford 
community; it throws itself Into politics or tractarian move¬ 
ments, it is strongly conservative or strongly liberal, It Is 
high or broad or low, and, after a splendid display of energy, 
the fever works Itself out, and there Is a gradual return 
to the older learning after a time of unlntellectual laziness. 
In these times of fever, as In the time of the Tracts, real 
study falls to its lowest ebb, because truth of any kind has 
ceased to be an object of worship If I am right, then U 
is the leanness of the studies which are really scientific 
which causes these great alternations, these periods of de¬ 
gradation, these times of easy conscience when that freedom 
which Is the glory of Oxford degenerates Into licence. You 
know quite well that there must be such degeneration un¬ 
less men have healthy, delightful work to do, and there la 
a healthy public opinion to be feared or welcomed. 

Such attacks as those on the fair-minded Gibbon and ex¬ 
amples such as that of the very much prejudiced Froude 
show how difficult it is for any Englishman to nuke 
a scientific study of English history, or English law" or 
English, or, Indeed, any kind of Christian theology. 
Indeed, In the study of mental and moral philosophy of the 
a priori kind, according to any school from that of Socrates 
to that of Kant, it Is difficult for an Englishman to keep 
clear of dogmatic theology and partisanship. 

But the great world of natural science remains, the region 
In which no attention whatsoever need be paid to sacred 
books, to dogma, to authority, the region In which the 
mind feels no fetters, where no kind of individuality Is a 
crime, a world of promise in which the first pioneers have 
already in a short time found great stores of wealth on the 
mere surface of the ground, a world which seems Infinite In 
its possibilities. It Is only In this free atmosphere that the 
mental constitution will become healthy enough to be able 
to combat prejudice and the dogmatic microbe. Talk no 
more of man as If he were apart from nature The mind, 
the consciousness, the soul of man and all hli emotions 
are natural and to be studied by the deductive and experi¬ 
mental and inductive methods used by us in all parts of 
natural philosophy. Give up this mere absorption of other 
men's Ideas, whether In old classics or in quarterly and 
monthly reviews, this collecting of ready-made opinions on 
all subjects whatsoever. Are you for ever to hang to the 
apron strings of the ancients? Is your manhood worth so 
little that you cannot exist without worshipping men who 
were creatures like yourselves? You speak of the reason 
of man as if it were an omnipotent thing. We apeak of 
the spirit of God In man brooding over phenomena which 
seem chaotic until new light Is evolved and you actually 
think that we are beggars living upon scraps of wisdom 
dropped from your tables. When you insist upon your 
classical tests you spoil our whole scheme of study, and you 
are merely acting as brigands, you are only taking that 
sort of advantage which all mean people take when they 
have official positions. 

It Is not learning that fit Important. A university 
Is to create men, men of original thought, men of 
character, men of resource, men fond of reading. 
And you men of the university ,as distinct from the 
colleges— If you really can Invent some examination whld\ 
will select the men of thought, do so, and use It, bu{ 
for my part I do not think tWs business of selection one for 
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^ ktnd of machinery that ever yet waa Invented There 
la 1 tiocr much of the fudlcroiiineu ' of Teufelsdrfich's iron 
Iting about alt schemed of examination that ever I have 
Ibnown, and there la too mud) of the draper's assistant 
Style of work about your boards and committees If you 
have any really Important piece of work to do, give it to 
aotne one man to do, and ask people to discuss It at a public 
meeting; but this committee kind of pretence of work Is 
getting to be ridiculous. You are certainly wasting the 
time of the few good men and giving easy consciences to 
all the other meh who attend these boards 

I hold a brief for the average man usually said to be 
Stupid, and yet 1 have been speaking of scholars, the rulers 
of the university, the men to whom younger men look up 
with worship. Tills Is because there can be no real teach¬ 
ing unless some of these higher men are really great 
students themselves Never did men have a9 good a 
ehance of education for themselves as the fellows of the 
rich Oxford colleges; never had men such a chance of 
merely marking time and pretending to educate themselves 

About seventy years ago teaching began to become the 
very valuable monopoly of the college tutors. This could 
hurt, but could not destroy, the effect of college life in 
producing liberal culture The college don ceased to be a 
student, he tried to teach many different subjects much in the 
style of the fourth form master in schools, he prepared men 
for Responslons, which is really a sort or belated matricula¬ 
tion examination , clever men may still pay him fees, but for 
them there is only harm In attending his classes Herice 
it is that for thirty years you have been returning to the 
ancient practice, and the number of university professors, 
of lecture halls and laboratories is slowly growing Surely 
this is the direction of true reform Is it not possible to 
get each rich college to establish two or three great schools 
in which only two or three subjects may be studied by 
men through their own research, commanded by men of 
the highest talent and Initiative, who are free to teach as 
they please and to examine as they please? But what 
chance is there of this or any reform? We have reached 
a lime when the good men are discouraged and the bad men 
are triumphant. The powers of Arlmanei set themselves 
against the powers of Oromasdes, disputing reform? and 
there have been many signs during the last fifteen years 
that thp powers of darkness, those opposed to science, have 
organised themselves more scientifically than the powers 
of light. They have determined that in the future no change 
shall be made In the character of Oxford studies. 1 They 
do their best to make past reforms operative only for evil 
As for the reformers, their conception of a university Is of 
one in which there are so many literary and scientific sub¬ 
jects taught that every Student can obtain, through the 
atudy of few or many of them, the most perfect training of 
which his mind is capable Some of us have the belief that 
the average mind is capable, by training, of beooming 
Immeasurably richer than even a few exceptionally great 
minds have ever been. 

By the study of a subject I mean not merely listening to 
lectures, not merely using books, not merely a student's 
>dwn research, or discussion with other men whose courses 
of study may be the same or not the same, but all this and 
much more, the most important after research being the 
Worshipful study of great men whom the student Is 
privileged to meet and possibly to work with. I mean 
also that a youth ought to have had a previous training 
fitting him for University Study There are few boys who 
might not be well trained at the age of fifteen, In my 
obinlon ninety per cent, of Oxford undergraduates are at 
ftmant qqlfo unfit for any kind of university study 
^Tnow come to a question In which I stand alone, and I 
your patience My best friends seem unable to criticise 
me, for they firid It impossible to get to my point of view 
What ought to be the nature of the matriculation examin¬ 
ation? 7 wish I had half an hour In which to try to con- 

4 Throashnut thli address my binds have been tied so ihni I nuy m* 
etalk* particular references. Bat Hippose 1 "W* 10 S m! 

eSCmBMtoT a valuable proTenortb pof wtyEitild raSS 

taaow what the Oafvd authorities would d 1 whh it I wy would appoint 
* ' r a man who bad wvw dona any scientific **?*■.**” 

d to do anV scierttSti work, who nsver wmnta lo do rtpKleniifie 
nrhaw highest ambition will ba to act malpusly as the ] bunar ot 
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vines you that its sole object is to test whether a student 
is likely to benefit by any of the university courses of study. 
Surely this was the mediaeval idea-, the one compulsory 
subject was Latin, because all the literature known to 
students and - teachers was in Latin, all lectures were de¬ 
livered in Latinj all teaching yas In Latin. Consequently, 
in some Oxford colleges a man was fined If he spoke m 
any other tongue Surely it was a good time when all 
learned men In the world spoke the same language. Then 
came the time when there was still no English literature, 
and not only was the best literature in Greek, but Greek 
was the only approach to natural knowledge, so Greek 
also was compulsory, and so It has remained to this day— 
to this day, when English literature is of greater worth 
than any ancient or, indeed, any other* modern literature, 
when all teaching, all lectures are given in English, and 
when our English knowledge of natural science Is not only 
Infinitely greater than anything possessed by the ancients, 
but it enables us to say that'the ancients were hopelessly 
wrong, when nobody except the official university orator 
or some traveller ignorant of the language of a foreign 
country speaks Latih, and speaks rather the Latin of 
Stratford-atte-Bow than the Latin of Rome I Three 
hundred years ago the rule was reasonable and necessary, 
but *n insist on its observance now, when it is stupid and 
unnecessary, seems to me quite unscientific 1 

1 would therefore make a knowledge or Latin or of Greek 
compulsory only on studeivtB of certain subjects, and the 
professor ought to impose the condition, not the university 
Again, students of certain other subjects ought to be sup¬ 
posed to know one or more modern foreign languages, 
and, indeed, it seems to me that the professor in each 
subject has a right to insist, if he pleases, on hih students 
having certain special knowledge before they enter on the 
study with him. I would give him this right becaule 1 
want him to have perfect freedom But to enter the uni¬ 
versity, merely to matriculate, surely the compulsory sub¬ 
jects ought to be as few as possibla .'It seems to me chat 
the most important thing is that ever/ student should have 
had an early education through hia own lanfpjage, English, 
should be able to write an account in English of anything 
he had seen; should have some acquaintance with what are 
called English subjects, such as geography and history and 
the principles of natural science, and the power to make 
simple compulations. All the teaching is to be in English, 
all his companions Bpeak English , there are good English 
books on all subjects, there are English translations of all 
the good books that have been Written in fotelgn languages. 

I am afraid that no Oxford man can understand the 


following statement, which 1 make as a man of some ex¬ 
perience, speaking with a full sense of responsibility. So 
abominable do 1 think compulsory Latin or Greek, or French 
or German, that 1 believe a board school to be a much 
better school than any other for a boy If ha is fitting him¬ 
self for any profession in which applied science Is important. 

I can understand why Tom Sawyer and his friends, when 
they started their gang of robbers, Initiated them through 
passwords and a ntuak That was for 11 side " The gang 
did not consist of pirates or robbers, they were innocent 
young boys, jnd their passwords and ritual were the 
essence of the romance of the thing. This compulsory Latin 
and Greek for the average youth at Oxford seems to me 
merely grown up Tom 5 awyeriBm, and It is allied m obvious 
ways lo the worship of mumbo-juiribb It used to be 
that the use of fur on clothes was reserved for the higher 
classes At another time gentlemen only were allowed to 
wear sWords In China and Japan certain buttons and 
coloured dresses Indicated certain rdnk lh our own time 
there are fashions of slang which distinguish the smart set 
of society. The survival of Latin and Greek as com¬ 
pulsory subjects la very much the same sort of thing. |l 

1 Ii tsvery Inforriitng to me 10 note itmt on iNc very day when I wrote 
ih» MittenS, ah-r dinner, » mu tin* myself end not )n anyjay far lf ■ 
pu ihmb of ink ftddreM, 1 happened to be roadinfl the Lite or Pleurae 
written hy the ljr|hornc% end thaw words canght my ey e ;— Another 
principal ed nmu'T which the ancient mode of the GroeWedocmtUHi nr. 
Ee pupils, waa iheir airly eceew 10 every branch of’phJlwophJcal lenrolnf 
They did not,like us, euip'oy their jonto in the acquisition of wo d*, they 
weja «ogaa *<4 in pnreulieof a higher nature , In acqulrin**the hnowWae of 
tUy dUnot. I|ke ui, "pmd seven or tan ye-rs ofscbplMtic labour 
Id nahfnf a federal neqiidhitanica with two dud thnnagih Th se yeara 
wen ampAElin the sludy of maim*, epd In Mjnfagjhe elements of 
phllo^tphlcd knowledge Mi her of Ightal eoonony nd lows. 
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hu no more 10 do with education than the two hind buttons 
on our coats or the wigs of our judges have to do with 
convenience. These three kinds of school training—in 
one’s own language and literature, In the principles of 
natural science, In common-sense computation—are absent 
from all public schools at the present time; it teems mere 
Impudence In me to make tfyem the only compulsory forms 
of training for men who are to enter a university^ Until 
this la done, I think that most of the endowment of science 
scholarships Is quite wasted 

I agreed to give this address because I knew that Sir 
Norman Lockyer Intended in his British Association address 
tp propose a very large Government endowment of the uni¬ 
versities At first 1 sight his suggestion that 34 millions of 
pounds should be devoted to this purpose seemed ridiculous, 
out careful study has brought many thoughtful business | 
men round to the Idea; it is not utopian, it has actually a 
gQod'i'chdffbp of being carried out. | 

JkMmT| as many of my friends sec, that the one thing 
WflpynBy wreck the project 19 the reputation of Oxford. 
Our rulers who have to grant the money know of universl- , 
tlea only through their knowledge of Oxford It is hardly 1 
passible for them to understand what we mean by a true 
university, which would give to every student real breadth 
of culture, real mental training They may be brought to 
eee It if Okford men are in earnest in trying to develop 
Oxford on scientific as opposed to unscientific and 111 - 
regulated lines, if the powers of light organise themselves 
as scientifically as the powers of darkness are organised. 
But there are certain intellectual movements going on In 
our nation which may force our rulers to grant the money; 
Oxford seems to know little about them and to care less, 
they seem to her to be merely a new untying of the bags 
of dSolui, it is my belief that if Oxford knew more about 
them she would build an altar to the goddess of Fear and 
offer sacrifices upon it, yea, burnt offerings of some of her 
beat-loved possessions. 

Oxford has a well earned prestige and still attracts all 
young men of Intellect, but these new intellectual forces may 
quite quickly destroy the reputation which hag been built 
up during centuries For example, we have a new kind 
of secondary school, of which some five hundred have been 
established all over the country in the last few years I 
myself think the science schools, scheduled as A schools, 
to be much the best of them, but the most numerous of 
them are the B schools, In which there is some natural 
science taught through boys’ own research, but the time 
devoted to it is not much more than what is sufficient to 
enable ua 1 to say that in these schools boys are greatly 
emancipated from the old Oxford limitations. These 
schools before their emancipation sent many a fine scholar 
and mathematician to Oxford and Cambridge. They still 
rank below the great public schools. What is aimed at is 
an education which may suit any kind of boy, a real liberal 
education such as the older schools know nothing of It 
is even hoped that shortly somebody in one of these schools 
will discover how English may be taught to English boys. 
All these, like the science schools, are due to the work of 
Sir William Abney Now the boys of these schools, when 
they leave, wish to complete their education on the lines 
on which they have been working so far, are these ex¬ 
ceptionally able student• to be told that Oxford cannot 
complete that education? Few people seem to be aware 
chat the growth of these schools Indicates a great revolu¬ 
tion * anybody who notes their rapid growth must feel sure 
that In a few years no secondary schools, except a few of 
the public schools, will continue to work under Oxford 
traditions. It ought to be noticed that unless boys in 
future are prepared on these new lines, It Is not worth their 
while to enter Woolwich or Sandhurst, or the Admiralty 
colleges la |>eeause they will not be able to follow the higher 
instruction there given, and must drop out of the race for 
commlsekma. It Is evident that the days of medal army 
and other classes in schools are numbered. If Oxford by 
holding aloof from this movement ceases to influence the 
majority of the secondary achools, It will lose Its influence 
ovw 1 a great body of people of the middle class. 

I have already mentioned another great movement from 
55 ® if?*?* I# aloof, the movement for technical 

«*KatM| the basis of which Is the sort of atujly trifled 
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with, feared, and hated at Oxford, natural adence. It Kan 
spread from the very lower classes to the* 1otter JnMdl* 
classes, and better and better buildings and apparatus, afid 
better paid teachers indicate the higher and higher social 
position of the pupils of the technics! schools. A for 
Oxford men have greatly helped In .starting both of them 
great movements, and Oxford as a whole, if she cared? 
might be In a position to take a leading part In them. She 
has an influence now due to the easily Interpreted fact that 
Oxford men occupy many of the higher posts connected 
with both of them 

It is not only that Oxford keepa aloof from technical 
education, but she keeps aloof from the very much greater 
thing of which this movement is only a symptom, namely, 
the phenomenon that trade and manufacture are no longer 
left to themselves as they used to be; they are being 
organised on scientific lines in all countries. She has always 
ostentatiously held herself aloof from manufactures and 
commerce it is almost incomprehensible that a university 
aiming at breadth of culture should scorn those things which 
keep England In her high position, give value to the reel 
estate on which Oxford’s own revenues depend, and 
differentiate Oxford from Beyrout I feel sure that thls> 
attitude ought to be quite carefully veiled if Oxford is to 
have such a share in the 34 millions as her prestige would 
otherwise warrant her demanding 

The truest stories about man are the fairy stories; they 
are true of all times, of all races of men, and the truest 
fairy story is that which tells how men who look back and 
not forward are turned into lumps of rock or pillars of salt. 

I want the forces of light at Oxford to organise them¬ 
selves to teach Oxford how she may become worthy to 
maintain the reputation which she earned so well In the 
past Her great glory Is not in her defence of lost causes’ 
a4 many men think. Was the movement started by Roger 
Bacon a bad cause? Is It a lost cause? Has the movement 
started by Grocyn and Colet become a lost cause? Has- 
the movement started by those Oxford men who founded 
the Royal Society become a lost cause? Are the names of 
Wycliffe and Wesley forgotten? Have the reforms started 
by Stanley, Jowert and Partisan in our own times become 
lost causes? Not yeti The Influence of Oxford over in¬ 
tellectual England used to be supreme, it Is still enormous ; 
it rests with the young Oxford men of the present day 
who know something of history to decide whether this in¬ 
fluence may or may not become a cause lost beyond all 
chance of finding again. 

A NEW GERMAN BOTANICAL SOCIETY? 

'T'HE publication of the first report of the meeting In 
1 1 Berlin of the Society Of Germans interested In the 
Study of Systematic Botany and Plant Geography calls for 
more than passing notice The society owes its creation 
to a well-founded cause, and Is indicative of a response to 
that spirit of colonisation which has shown 1 itself In 
Germany more and more during the past thirty years* In 
the first half of the nineteenth century the British Govern¬ 
ment, merchants and others were calling out for Inform¬ 
ation as to the character of the flora of our colonies* and? 
as a result, British botanists were mainly engaged in the 
study of systematic botany, while the German botanista 
were occupied in the investigation of the structure, 
physiology and pathology of the individual plant, with 
results in each case well known to all serioua students- of 
botany. 

The German systematise do not take a prominent place 
at the meeting! of the German Association for the Advance¬ 
ment of Science, and though in their new society they pro¬ 
pose cooperation, If possible, with It and with the Deutsche 
Botanlsene Geeellschaft, they seem to feel the necessity of 
a separata society to meet the requirements of their own 
branch of botanical study, which, during the last twenty 
years, has made enormous strides. Explorers have been 
sent out into all parts of the globe, and not simply to the 
German colonies. Listening to the papers from day to day 
It toemed that, ro far as the conference was concerned, the 
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German #or*ml&ht have bean almost non-existent, ao wide 
la the tMA oovffied nowadays by German Investigators. 
Nor la tUa outlook due simply to the deal re to know more 
of {he economic value of tour colonial ft or as. The more 
complete our knowledge the surer will the foundation be 
laid for that natural qMem of classification which ao far 
haa been most nearly trenched In Engler's 11 Pflanzen- 
fanflHen." These two Objects, Increase of knowledge or 
the eoonomlo value of particular floras, and the reduction 
of the imperfection of record of the world's flora, in time 
and apace, were kept prominently before the conference 
It waa refreshing to an Englishman to hear the venous 
readers of papers acknowledge the work of the Hookers, 
Bentham, and others. A third object in Btarting the 
society was well carried out—to bring together the 
eystematlsts in Germany, Ac., for semi-sclentiflc and semi- 
soclal intercourse. 

Each evening members, accompanied in some cases by 
ladies, met In a restaurant for dinner, the most enjoyable 
of these functions being the one in Potsdam, ending a long 
day's excursion in the forest on the banks of the Wann 
See, After an explanation of the plans for the new 
herbarium, Ac., to replace the overcrowded botanical 
museum and the old gardens In the city, a visit was paid 
to the new gardens In the suburb of Dahlen Here, as in 
the old museum, it was interesting to notice not only the 
grasp the director, Dr Engler, had of everything, but also 
the Way in which he brought forward the officers of the 
various departments, and left them to tell their story 
Appreciation of the Importance of the protection and pre¬ 
servation of special plant habitats or of special individual 
plants, and also of beautiful scenery, was illustrated by a 
paper by Dr. Conwentz, who for three years past has de¬ 
voted hfs time, at the Governmentrequest, to the study 
of the question, and Is now engaged In the preparation of 
an Illustrated elaborate report The next meeting of the 
Society will be held In Stuttgart on August 4-7, 1904, and 
should be borne In mind by British botanists; the subscrip¬ 
tion for membership is only three shillings 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Mr. R H. Yapp, of Cambridge, has been appointed pro- 
feasor of botany in the University College of Aberystwyth 
In succession to Prof J 11 . Salter 

Mr. Hugh Davies has been appointed head of the build¬ 
ing trades department of the Northern Polytechnic Insti¬ 
tute In succession to Mr. II W Richards, who was recently 
made principal of the London County Council School of 
Building Rt Bnxton. 

The debt of 5000/ in connection with the University 
College, Bristol, has now been entirely liquidated Sir 
William H Wills, Bart , and Sir Frederick Wills, Bart , 
M.P.,fcach contributed iooof. towards the amount required, 
and a farther sum of 500I has been given by the managers 
of.the Exhibition of Welsh Industries recently held in 
Bristol. 

The governing body of the South-western Polytechnic, 
Chelsea, has accepted with very great regret the resignation 
of the principal, Mr. Herbert Tomlinson, F R S At a 
meeting held on December 16, the following resolution was 
passed.— 14 That the governing body hereby desire to record 
their cordial appreciation of the admirable work that Mr. 
Tooilloson as the first principal has accomplished in 
orgjffilihfg and developing the Institute In all its branches 11 

At the Royal United Service Institution Mr C. E 
Stromeyer read a paper on short service training for reserve 
officers. It contained a sketch of the German " Einj&hrlg 
Frelwllllger M system, which, according to the author's 
views, supplements the ordinary school and university studies 
by a gooq Insight into the human nature of the Germain 
workman by bringing him and the one pear volunteer into 
close contact while serving together m the ranks. German 
technical students are therefore ft at an early age for they! 
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posts of submanagers In Industrial undertakings, wherqai 
English lads fresh from technical colleges are not trusted 
to deal with workmen. The author suggests that the Wtfr 
Office should encourage young men from public schools end 
from universities to join the army for a snort period. 


SOCIETIES AND ACADEMIES. 

Paris 

Academy of Sciences, December M. Albert Gsudiy 
in the chair—After the delivery of the annual presidential 
address, the prizes offered for the year 1903 were awarded. 
In geometry, the Francoeur prize to M. Simile Ltmolpis for 
the whole of his work in geometry; the Poncelet prize to 
Prof. M Hllbnrti University of Gbttingen, for his works 
on the principles of geometry In mechanics, the extra¬ 
ordinary prize of 6000 francs was divided as follows —pnife- 
half to M Maufts, chief engineer In the navy, ftfr Kk 
researches on the stability of battleships and his works On 
submarine navigation, the other half was divided In equal 
purls between Lieutenants Jshsnns, Gallia rd, and 
Qormaln, the flrst for his work In the application of wire¬ 
less telegraphy to the navy, the other two for the improve¬ 
ments they have rarrled out in apparatus intended for the 
transmission of orders or signals during a battle. The 
Montyon prize was awarded to Prof, ftodln for designing 
and executing a new system of cantilever at the Viaur 
viaduct, the Plumey prize to Prof. Marohla for the free 
courses of instruction in applied mechanics organised by 
him, and more especially for his lessons on steam and heat 
engines The rourneyron prize was not awarded. In 
astronomy, the Pierre Guzman prize was not awarded, the 
Lalande prize was awarded to Prof, Campbxil, of the Lick 
Observatory, for his investigations in stellar spectroscopy 
and astronomical physics, the Valz prize to M Borrollp for 
his discoveries of comets, and the G de Pontdooulant prize, 
intended to encourage researches In celestial mechanics, to 
M H Andoyar for his memoirs on the theory of the moon 
and that of the small planets In physics, the Hdbert prize 
was awarded to Dr E Goldstein, of the Berlin Observ¬ 
atory, for his investigations, during thirty years, of electric 
discharges through rarefied gases and the discovery of a 
particular kind of radiation, the Hughes prize fell to M 
Pierre Picard for the Improvements effected in telegraphy, 
improvements which have increased the rapidity of trans¬ 
mission in submarine cables, the Gaston Plantd prize to 
M. Hospitaller for his ondograph In atatlstlca, the 
Montyon prize was not awarded, though MM. Loneq v 
de Montessus do Bailor#, and Ruoui each received an 
honourable mention In chemistry, the Jecker prize was 
given to M L Bouvoault for his numerous researches in 
organic chemistry during the last seventeen years The 
La Coze prize fell to M. A (hints for his thermochemical 
investigations on the compounds of fluorine with metalloids 
and with metals In mineralogy and geology the Delease 
prize is awarded to M. Emmanuel do Marforlo ff joint 
author with General de la Noe of“ Les Formes du Terrain," 
and translator into French of 11 La Face de la Terre/’ by 
Prof Suess, of Vienna In physical geography, M. R. P 
Oolln received' the Gay prize for the determination of 
numerous geographical positions In Madagascar. In 
botany, the grand prize of the physical sciences way not 
awarded, nor were the Bordin and Desmazltres prizes. 
M. Malra was accorded the Montagne prize for his delicate 
researches in connection with the Basldiomycetes The 
There prize was awarded to M. do letvondl for his work 
upon the diseases of the vine known as white ” or 11 red " 
rot. In rural economy the Bigot de Morogues prize fell to 
M- Eugtne motor for his welldcpown *' Geoiogle agricole/' 
In anatomy and zoology, M. R. Fourteu la accorded the 
Savlgny prize for his memoirs on Egyptian stratigraphy 
and other paleontological subjects, and M. Krompf re¬ 
ceives an honourable mention. The Countess Marla vox 
Linden gained the Da Gama Machado prise for two 
''memoirs on the development of the colours In the wlagx 
of butterflies In mediptne and surgery, Montyon prizes are 
awarded to M. Domlnlol for his memoirs on the normal 
condition of certsln organs, and also when Infected; to 




Mortal*" and bovln, (Si Monod and J. Vanvdrto. The 
Barbier prize Is divided between MM. Anthony and Qlovor,! 
the work of the former being' In connection with the 
sternum, and that of the latter a new therapeutic method 
based on the application of a warm spray of non-volatile 
liquid. The arrears of the Brdant prize were divided 
between M G Ohdmbon for his memoir 11 L'Institut de 
vaccine animate, son hlstolre depute sa fondation en 
■KC and Dr Borrfl for his papers on the parasitic 
f tHMy pf carfoer. The Godard prize was awarded to Drs 
If, HolM and B/hvAto lor their contributions to the patho¬ 
logical anatomy of the bladder Dr J B. Hlllolrot de¬ 
ceived an honourable mention The Lallemand prize was 
divided between Mile. Jetsyko and MM tarnlor and 
4*1011*11, and Dr Giuseppe Pagano was honourably 
mentioned Dr Paul Qodln received the Larrcy prize for 
his contribution" on military hygiene, and M G -H. 
Lsmepis and Dr, JuJps Rdgnoult were honourably 
'mentioned Dr P. 1 Bsttsitl was aci'orded the Hellion 
prize, while Dr R Qlatord was mentioned very honour¬ 
ably The arrears of the M6ge prize fell lo Dr A. 
Monprofit for his work “ Chirurgie des ovaircs et des 
trompes. 1 * Dr. Alfred Pournlor was awarded the 
ChuUssier prize for his important contributions to medical 
and social science In physiology, the Montyon prize was 
’^divided between M Art hue for his researches on the 
coagulation of the blood, and M V. Honrt Tor his work 
on the action of diastases The work of M Bounhlol on 
the respiration of annelids receives particular mention. 
The Phllipeaux prize was accorded to M Lucien Dmnlol 
for his InvMtigations as to the nature of grafts and graft- 
Ingrf Prof. CpBf, Rlohot received the La Caze prize for 
his tyuifeerous contributions to physiology* Dr J DonoyOa 
was awarded the Pourat prize for his treatment of the 
subject proposed, viz- the action of high frequency currents 
on the phenomena of life The pssays of MM Rsgnlsr 
tend bruhst Were honourably mentioned Prof H -G 
RBoBthon, of Copenhagen, received the Dinoux prize for his 
studies an the history of the sciences Of the general 
prizes, the Lavoisier medal was awarded to Prof Carl 
‘Oosls, of Geneva, for his work in organic chemistry 
Berthelot medals .were awarded to Pror Qroobo and to 
MRf. Boiavooult, Qunti a Ctkavnnnw, Victor Honrl v 
Actouo*. & nd Copoite. The Montyon prize (unhealthy 
WA) was not awarded, but an honourable mention was 
ac&raed to M Edouard Oopolio for his work on lighting 
and heating by acetylene, the Wilde prize to M Oollot for 
his determinations dr the Intensity of gravity, the 
Tchihatchef prize to Pr Sven Hodln for his explorations 
in Asia, the Cuvier prize to M Eug&ne llmon for his 
11 Histolre naturelle des Araigndes," the Parkin prize to 
MM Looroln and (Ifmud for their Investigations on the 
recent eruptions of Martinique, the Petit D’Ormoy prize 
(mathematical sciences) to M. Jacques Hodomord, the 
Petit P'Ormoy prize (natural sciences) to M. Bernard 
Bohte uK > the Boileau prize to M M a nus-G gorges Qrsnd- 
‘jfcAfPj tjie Estrade-Delcros prize to M Ldon Telsserenc 
qko!'Sorf for his fourteen years 1 work in meteorology, the 
CiiMWfs prize between MM. Murqula and Qhavanno« the 
*lfitbtbur prize to M Marcel Brlllouln for his works on 
'YtittlteinatlcaJ physics, the Trdmont prize to M, Charles 
'Pmtiont for his method of determining the limit of 
‘iRasticlty of metals employed ui the arls, the Gegner prize 
l«b M Jean-Henri Pobro for his Investigations in biological 
science, Hie Lannelongue prize to Mme Vve Nopvou f the 
prize founded by Mme. la Marquise de Laplace to M. 
RMp (Lodls-Gabrlel), and that founded by M. Kdlix Rlvot 
te divided between MM. Mmy, Broynoort, Qllllor, and 
Bolfftol^bp. 

' 1 ' C 0 TTINOEN, 

, Royal Society of Sciences.-rThe Nachrichttn (phyneo- 
tnaihem^tical section), part v , 1903, contains the follow¬ 
ing memoirs communicated to the Society — 

1 July s'z-—K, keheor wo hlld. Electrodynamics, 111. On 
the ^motion of the electron. A Bohoanfllo* and F. 
* " 1 ‘ Report on Plllcker’s scientific remains. 
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THE CRITICAL ST 4 TE. ^ 

Le Point critique des Corps' puts . Pp. vili + 255 
(Paris: C. Naud, 1904.) 

F late numerous attacks have been made on the 
commonly accepted theories relating to the con¬ 
ditions which obtain at the critical temperature of 
pure substances, and though the assailants may have 
received little support, or even attention, from the mass 
•of their physical brethren, it is time that certain 
questions relating to the critical state were more de¬ 
finitely settled- 

In the opening chapter of this work the author dis¬ 
cusses thG general case of the evaporation of liquids 
•at temperatures up to their critical point, leading up 
to the statement, which opens the second chapter, that 
the theories of Andrews and Van der Waals arc in¬ 
sufficient to explain the observed phenomena. For 
instance, Battelli has attempted to prove that the 
temperature at which the meniscus disappears in a 
sealed tube containing alcohol is a function of the 
concentration of the alcohol in the tube The experi¬ 
mental results are quoted; they arc as follows .— 


Data of 

Mein density of liquid and 

Obaerved critical 

experiment 

vapour id ucaleo lube 

temperature 

1891 

0 3195 

336 39 

1892 

0 3434 

*37 02 

1891 

03448 

236 26 

1891 

03839 

235 66 

1891 

0 3889 

335 94 

1892 

0 4000 

236 43 


Similar results were obtained in the case of ether, 
but it is difficult to see how they may be fairly in¬ 
terpreted as supporting the author's views A very 
stnall quantity of impurity would be quite sufficient 
to account for these abnormal, but by no means con¬ 
cordant results 

The experiments of Galitzin are next quoted to 
prove that the temperature of disappearance and re¬ 
appearance of the meniscus is dependent not only on 
the mean density of the substance in the tube, but also 
on the dimensions of the latter Sealed tubes con¬ 
taining ether were heated slowly to 200° C., main¬ 
tained at that temperature for twenty minutes, and 
then allowed to cool slowly. A maximum difference 
of 0.9° C. between the temperatures at which the 
meniscus disappeared and reappeared again was 
observed, and as no evidence to the contrary is forth¬ 
coming, there is no reason for assuming that the 
temperature difference is not due to the lagging of 
the temperature of the liquid in the capillary tube after 
that of the bath. It is further remarked that, if one 
repeatedly heats and cools such a tube, the meniscus 
tends to reappear after each operation at a lower point 
in the tube. That this is not observed when the tube 
is shaken- is highly significant. 

In the succeeding chapters the various methods 
which have been applied to the determination of the 
critical constants are described and criticised, theo¬ 
retical questions being discussed as the)? occur. Open¬ 
ing ^Ith an account of Andrews *s experiments, and 
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the development of his method at ' the hands of ‘ 
ampay, Young, and others, the author leads up to 
discussion' on the application of- the modified gas 
equation to the calculation of the ^critical constants 
from the data for the isothcrm&ls As an example* he 
takes Sarrau’s attempt to employ Clausius’s equation 
to calculate the critical constants of hydrogen from 
Amngat’s determinations of the compressibility of that 
gas The results are, of course, wide of the mark, 
but it is interesting to note that Wroblcwski, who in¬ 
vestigated the isothermals of hydrogen between 
+ ioo° C. and - 182° C , obtained, by means of a 
similar equation, a very fair approximation of their 
values 

4 In chapter vi. the author discusses the. effect of the 
gravity of the substance under investigation qn the 
density at different levels in the capillary tube. Here 
again our knowledge of the subject Is very scanty, 
and experimental evidence is required to support thd 
theoretical results of Gouy and others who have 
treated the subject mathematically 

Particularly interesting accounts of special series 
of researches are given in the succeeding chapters. 
Olszewski's determination of the critical pressure of 
ethylene, oxygen, and hydrogen is described in detail, 
and the theory of the method, which is not dealt with 
in the original paper, is explained by means of a 
diagram. This piece of work is important, as it in¬ 
volves a new method for the determination of critical 
pressures, and gives us the only published experi¬ 
mental data for the critical pressure of hydrogen. 
Some of the methods described by the author as 
11 616gantes mais pur precises " are interesting, ab they 
furnish suggestions which may be applied to other 
problems The behaviour of mixtures, which could not 
be entirely omitted from the work, is briefly discussed, 
and diagrams are given illustrating the graphical 
method of treating the results A table of critical 
constants occupies several pages > *. 

The final section of the book deals with the theories 
which have been put forward to account for the 
apparent irregularities in the behaviour of pure sub¬ 
stances, and the deviation from the simple laws hither¬ 
to supposed to govern the phenomena which take place 
at the critical point. The existence of two kinds of 
molecules, gasogenic and liquidogenic, which persist 
in the vapour phase, was first suggested by de Hecn, 
and has recently received support from Traube and 
others. As was long ago pointed out by Sir G. Stokes, 
de Heen's theory demands that the pressure of a 
saturated vapour of a pure substance, like that of a 
mixture, must be dependent on the relative masses of 
the liquid and vapour phases, and this is contrary to 
all experience Modifications of this theory, involving 
an idea of a definite equilibrium dependent only on 
temperature between the twd kinds of molecqles, may 
be more easily tenable; but, as the author suggests, 
the existence of liquidogenic molecules, having only a 
transitory existence In the vapour phase, and dis¬ 
sociating slowly into gasogenic molecules, would 
account for most of the phenomena which have been 
I observed. 

L There are two obvious"sources of error in measure- 
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ments of the kind described in this work In the first 
place the substances must be of a very high degree o( 
purity, and as the author justly remarks, there It 
usually no evidence that this has been the case In 
the second, the difficulties experienced in maintaining 
temperatures which do vary at a greater rate than 
o-ooa° per minute are enormous, and in dealing with 
substances enclosed in thick-walled capillary tubes, the 
temperature difference might be in some cases of the 
same order as the observed abnormalities were the 
temperature less steady 

Whatever may be the fate of the new theories or 
the opinion as to the value or some of the experiments 
on which they are based, we are indebted to the author 
for collecting and arranging this mass of information, 
and for bringing the points at issue so clearly before 
the scientific world M. W. T 


THE B M HAND-LIST OF BIRDS AND 
CATALOGUE OF EGGS . 

A Hand-List of the Genera and Species of Birds . 
Vol. iv By R. B. Sharpe Pp. xu + 391. (London * 
Printed by Order of the Trustees, 1903.) 

Catalogue of the Collection of Birds' Eggs in the 
Brittsh Museum ( Nat Hist.) Vol. ui. By E W 
Oates and S. G Reid. Pp x+349; 10 plates. 
(London : Printed by Order of the Trustees, 1903 ) 
HEN the publication of the valuable 11 Hand- 
List " was commenced, it was considered that 
the work would be completed in four volumes. The 
fourth volume is, however, before us, and the author’s 
task is far from being ended This, as stated in the 
preface by the director of the Museum, is due to the 
unexpectedly large amount of space occupied by the 
Passeres (or Passeriformes, as the author prefers to 
call them), the number of named species of which 
group has been t largely augmented during the pro¬ 
gress of the work. Accordingly, in order to keep the 
present one of moderate dimensions, it has been de¬ 
cided to complete the work in five, in place of four, 
volumes The fifth and concluding volume, it is satis¬ 
factory 10 learn, is in a forward state, and will prob¬ 
ably be issued shortly 

Our opinion of the high value of this work having 
been already expressed in our notices of the earlier 
volumes, it need not be repented here, although wc 
must again state lh.it it would have been an improve¬ 
ment had the dates of publication of the generic names 
been introduced We are, moreover, debarred from 
criticising the right of certain forms and groups to 
specific or generic rank, for the author in this in¬ 
stance has been bound to follow the arrangement 
adopted in the 11 Catalogues." 

All that remains open to ys in the way of criticism 
Is in relation to geographical and topographical 
names, and even here there Is not much with which 
to find fault. We venture to think, however, that the 
author uses the term 41 Himalayas 11 or 14 Himalaya 
Mountains 11 In somewhat too wide a sense Possibly 
he may be justified in including Kashmir in the 
11 Himalayas," although scarcely in the 41 Himalaya 
Mountains," but there Is no justification for calling 
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Ladak (p. 147) a part of that system. Then, again, 
on p. 149 we find Murree (Murri) d|ppibed ft* b£in£ In 
the eastern Himalaya. The authors spelling of that 
name—as Murri—Is, moreover, Without Justification- 
Many years ago the Indian Government decreed that 
the names of well-known places were to be spelt in the, 
old-fashioned way If this ruling be followed, Murree 
is the proper orthography, if, however, thq Hunterian 
system be followed, it should be Mari; Dr. Sharpe’s 
41 Murri " is neither one system nor the other. 

If the proof-reading had been done a little more 
carefully, certain discrepancies in the printing of 
names might also have been avoided. Wc should not 
have had, for instance, in one place Aniur-land (p. 138) 
and in another Amur!and (p 339), or Somali Land 
(p. 12) and Somali-land (p 293), or Szechuen (p. 8) 
and Sre-chuen (p 322), or Damara Land (p 22) and 
Damarn-land (p. 331). Again, we believe that Gansu 
(p 321) and Knnsu (p 323) are one and the same. 
Finally, we do not like the phrase (p 259) 11 Arctic and 
Subarctic regions of both hemispheres," which, 
although no doubt etymologically correct, sounds 
somewhat ambiguous. 

In regard to the third volume of the “ Catalogue of 
Birds’ Eggs," I he most notable feature is its dual 
authorship, or, to be precise, that it is written by Mr. 
E W Oates, assisted by Captain Savile Reid. The 
explanation of this is to be found in the preface, where 
it is stated that, owing to the ill-health or Mr Oates, 
it had been found necessary to entrust the completion 
of the work to other hands In the case of this volume 
the MS was left in a forward state by Mr Oates, and 
has been revised, together with the proofs, by Captain 
Reid, who has also incorporated in the text references 
to recently acquired specimens 

The present volume commences <vlth the parrots, 
and includes the whole of the so-called 41 picarian " 
birds, together with a considerable number of the 
passerines, that is to say, from the Pteroplochidse and 
Formicariidse to the bulbuls (Pycnonolidse). From 
what has been written above, it is scarcely necessary 
to add that the plan followed in this volume is the same 
as in its predecessors Now that a change of nuthor- 
ship has taken place, we may suggest that the value 
of the work would be decidedly increased if the 
characteristics of the eggs of the different families and 
genera were given in sonic detail in the volume yet 
to come. As it is, no regular rule seems to have been 
followed in this respect, and it is therefore quite im¬ 
possible to gather of what value are egg-characters 
in classification 

The exquisite plates illustrating this volume are, 
like those in its predecessors, reproduced from sketches 
by Mr H Gronvbld. Although the number of the 
plates is somewhat less than in vol, ii., Lhe number ol 
eggs figured is (owing to their smaller size) much 
greater. It may be added that small eggs, like those 
figured in this volume, form much more attractive 
octavo plates than is the case with the larger ones 
depicted in the earlier volumes, and whichever of the 
two authors is responsible for the grouping of the 
specimens figured he is to be congratulated, from an 
artistic point of view, on the result. As a rule, eggs 
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which have not previously been figured are selected 
for' Illustration. 

The total nuitibfer of species catalogued in this 
volume Is 907, and the number of eggs 8474 ; the latter 
aft r however, very unevenly distributed among the 
various species, of many of which there is but a single 
egg in the collection This is the case, for instance, 
With three out of the four species of n frog-mouths 11 
catalogued, and likewise with many of the kingfishers, 
cuckoos, and humming-birds 

The collection is especially rich in eggs of the 
common cuckoo, associated in a large number of cases 
with the clutches laid by their involuntary foster- 
parents After remarking on their variability in size, 
the authors state that the cuckoo's eggs likewise pre¬ 
sent a considerable range of diversity in colour and the 
character of the marking, although the great majority 
approach in these respects to the eggs of the meadow- 
pipit and skylark Eggs of this type constitute the 
great bulk of the series in the collection. Some, how¬ 
ever, like those associated with the eggs of Rutictlla 
phoemeurus , are blue, while one closely resembles that 
of a chaffinch. Curiously enough, cuckoos’ eggs from 
hedge-sparrows’ nests are of the ordinary type, and 
show no tendency to become blue Altogether, the 
collection includes cuckoos 1 eggs taken from no less 
than forty-one different species of birds, ranging in size 
from a shrike to a fire-crest. 

Did space permit, many other interesting points 
connected with oology might be mentioned; as it is, 
we must bring our remarks to a close with the ex¬ 
pression of our opinion of the great interest of this 
unique work R. L 


MODERN SCIENCE POPULARISED 
New Conceptions in Science By Carl Snyder. Pp 
xii + 362 (London and New York: Harper and 
Brothers, 1903 ) Price 7 j. 6dL net. 

N the absence of any preface, it Is necessary for the 
reader to form his own opinions as to the aim 
or object of the book considered as a whole. This, 
evidently, is to arouse an interest in scientific work 
among unscientific people by telling the story of the 
discoveries of the day in unscientific language We 
have here portraits of the man that weighed the crown 
of King Hicro, of the man that broke the atom into 
ions, of the man that caught and fought the deadly 
microbe, and other pioneers of science introduced in 
terms somewhat suggestive of those we have used 
above Several of the illustrations show the dis¬ 
coverers at work in their own laboratories, and remind 
us that this book hails from the same land which in 
recent years has flooded our breakfast, tables with 
portraits of literary men writing articles by the side 
of revolving bookcases. 

We have spoken of the book as being written in un¬ 
scientific language, but it would be better to describe 
the language as unconventional, unorthodox, and very 
funny to an English mind. As instances, we may 
quote “ chips of atoms " as applied to corpuscles; 
Marconi Is described as having 11 sifice the Salisbury 
Plain trials with kites, taken to the water wholly, 11 
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and, later on, it is said of him, 41 Then the tireless 
experimenter looked out over waste seas, saw in fancy 
the foggy banks of Newfoundland and said confi¬ 
dently 'That's the next. 1 ” Again, 41 The Hertz- 
waves have had a sort of Messianic history They had 
been foretold." 11 This scale" (speaking of Centi¬ 
grade) " is in universal use throughout the world save 
in two backward countries called England and the 
United States " (The author forgets that there 
are certain enlightened countries which still use 
Rdaumur's scale) 11 If like this mechanical eye 

our eyes were sensitive to these electrical waves, 
then we might watch the progress of a play 
in Buenos Ayres or have witnessed the struggles 
at Peking " " Those who were reared to the ideas 
of Clerk Maxwell, regarding electricity as a wave and 
wobble in the highly hypothetical ether, have not failed 
to implant upon the new theory their collective feet " 
Light and other waves are stated to " clip through 
space at 184,000 miles per second " “ If, as Prof 
Dolbenr picturesquely remarks, wc could some way 
get a 1 kick 1 on the cLhcr, space navigation would be 
easy. It does not seem impossible that we shall be 
able to do this within another hundred or two hundred 
years " 

The book is not confined to physical suencc alone 
It contains a chapter on Prof Loeb’s discovery of 
artificial parthenogenesis, another on the nature of life, 
in which is suggested the possibility of reversing the 
life processes and growing backward, and a chapter 
headed 41 The Spirit Rappers, the Telepaths and the 
Galvanometer " Seriously speaking, the most im¬ 
portant chapter is undoubtedly that dealing with 
41 America’s Inferior Position in the Scientific World " 
In it, among other points, the author urges the 
necessity of founding an institution like our Royal 
Institution in America, and directs the attention of his 
fellow countrymen to their general backwardness in 
research. We over here are apt to think of the 
American man of science as. being pretty well off in 
view of the large number of universities existing in 
the United States, and the large number of chairs 
attached to each or them, which should result in the 
individual professors having far more time for research 
work than they have in this country. If, however, the 
author succeeds in impressing on his fellow country¬ 
men the need of devoting further endowments for the 
furtherance of research work pure and simple, the 
book will not have been written m vain The danger 
is that the important part played in science by long 
formula; involving dx' s and dy's, inverted deltas and 
signs of integration will be overlooked G H B 

APPLIED PSYCHOLOGY. 

Outlines of Psychology ■ an Elementary Treatise with 
some Practical Applications By Josiah Royce, 
Ph.D „ LL D., Professor of the History of Philo¬ 
sophy in Harvard University. Pp. xxvii + 392 
(New York: the Macmillan Company; London: 
Macmillan and Co., Ltd , 1903 ) Price 4J 64 . net. 
HE number of persons who are anxious to study 
psychology in order to make themselves more 
efficient as teachers is already large, and is happily 
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Increasing very rapidly. This book It designed to In¬ 
troduce them to the study of the subject, and may be 
warmly recommended to them, but it is worthy of the 
attention of the professional psychologist also. The 
-special features of the book are the freshness and clear¬ 
ness of the treatment, and the novel arrangement of 
mental phenomena under the three heads sensitive¬ 
ness, docility, and initiative. Prof Royce thus 
ignores the traditional divisions of the subject, which, 
though merely survivals from the old and misleading 
faculty-psychology, have largely determined the mode 
of treatment of most modern writers By so doing 
he is enabled to treat every mental process as a whole 
having cognitive, conative and affective aspects. 

Though not himself an experimenter or a physio¬ 
logist, Prof Royce fully and generously admits the 
Importance of physiological and experimental psycho¬ 
logy, and recognises that the advance of the subject 
represented by this book is largely due to modern work 
by those methods; his sketch of the functions of the 
nervous system and his numerous references to physio¬ 
logical considerations are altogether admirable and 
judicious, and he shows how greatly experimental 
methods have furthered our analysis of mental 
processes. 

Here and there throughout the chapters practical 
deductions of the first importance to teachers arc 
clearly and soundly drawn; for example, it is admir¬ 
ably shown how 11 differentiation of the simul¬ 
taneous slowly results from the repeated acts, and 
from the powers of discrimination which have been 
cultivated in connection with them," and there follows 
the maxim, 11 Undertake to systematise this differenti¬ 
ation of consciousness through fitting senes of 
successive deeds ” 

One of the most novel features is the treatment of 
the feelings. While agreeing with Wundt in regard¬ 
ing the classification of feelings into the two groups, 
pleasant and unpleasant, as very inadequate. Prof. 
Royce does not accept that author's six classes, but re¬ 
gards feelings of quiescence and of restfulness as two 
classes of antagonistic feelings correlative with the 
pleasant and unpleasant. In the chapter on the 
conditions of mental initiative, the importance of 
this distinction is fully illustrated. It is there forcibly 
shown how 11 mental initiative M depends upon 44 a 
certain overwealth of persistent activities " not im¬ 
mediately adaptive and not necessarily pleasant, and 
it is asserted that 11 all such activities are characterised 
by the feeling of restlessness In their physical aspects 
they are examples of the 1 tropisms ' of Loeb 11 This 
last statement is difficult to accept. In the introduc¬ 
tion Prof. Royce shows that he has been much im¬ 
pressed by the phenomena of 11 tropism " as mani¬ 
fested by lowly organisms, and he seems to feel that 
the conception of the 11 tropism 11 is of great imports 
ance for psychology. But the later references to the 
subject do little to justify the expectations thus 
aroused. In the case of the 44 overwealth of persistent 
activities 11 which are so important for mental growth, 
It would seem to bo truer to say that they are examples 
of 11 Irritability," the fundamental property of all living 
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substance, and to treat them as example* $ 
“ tropisms 11 is not warranted by any considerations 
advanced in the book or known to the present writer. 

The concluding chapters deal with varieties and 
abnormalities of minds, and many valuable hints are 
given as to the special treatment of individuals de¬ 
manded of the teacher and parent. Among all the 
many books on psychology, there is none that with¬ 
in so small a compass, can give more insight into the 
life of the mind, and none that can be studied by 
schoolmasters with greater or equal advantage to their 
professional efficiency. W. McD. 


OUR BOOK SHELF . 

Ammat Studies: a Text-book of Elementary Zoology 
for Use tn High Schools and College 4 . Bv David 
Starr Jordan, V L. Kellogg, and Harold Heath, of 
Leland Stanford Jr. University Pp. 459; 259 
figures (New York and London: Appleton and 
Co , 1903.) Price 5s net. 

This is an interesting and delightful text-book of 
elementary zoology, combining some parts of “ Animal 
Life " and " Animal Forms,” in the same senes, with 
new material on classification, extinct forms, geo¬ 
graphical distribution, special adaptations, instincts, 
and economic value Beginning with chapters on the 
conditions of animal life and the principles of classifi¬ 
cation, the volume takes a survey of the most im¬ 
portant classes from Protozoa to mamoials Then 
follow chapters on hfc-histones, the struggle for 
existence, adaptations, animal communities, com¬ 
mensalism and parasitism, protective resemblances and 
mimicry, the special senses, instinct and reason, and 
so on. When we compare a school-book on geo¬ 
graphy of a quarter of a century ago with the best 
modern school geography, we seem to breathe a 
different atmosphere, and so it is when we compare 
the natural history for schools which was In circulation 
twenty-five years ago with this lively, up-to-date, well 
thought-out, beautifully illustrated, and, in short, well 
adapted modern school text-book of zoology. 

We quote, in illustration of its educational value, 
onr example *— 41 At one time we had two adult 
monkeys, 1 Bob ' and 1 Jocko,' belonging to the genus 
Mncacus, neither with the egg-eating instinct, and a 
baby monkey, ‘Mono, 1 of the genus Cercopithecus, 
whose inherited impulses bore a distinct relation to 
feeding on eggs, just as the heredity of Macacus 
taught the others how to crack nuts or to peel fruit. 
To each of these monkeys we gave an egg, the first 
that any of them had ever seen." The result of the 
experiment was in the highest degree instructive. 
Mono cracked the egg against his upper teeth, made 
a hole in it, and sucked it. 14 Then holding the egg¬ 
shell up to the light and seeing that there was no 
longer anything in it, he threw it away " He treated 
all subsequent eggs in the same expert fashion, while 
11 Bob " and “ Jocko " treated their eggs like nuts, 
and therefore ineffectively. 

Wc recommend this book strongly; It is simple but 
not superficial, it is both interesting and instructive; 
It is written with an educational perspective. It is 
particularly desirable in elementary books that every 
general statement should be critically scrutinised, and 
the standard of accuracy in this volume is a high One. 
We are not, however, prepared to accept every state¬ 
ment, e.g. that fur-seals 44 absorb the water needed 
through pores in the skin." J. A, T. v 
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*]}qs Zeist tusrfc «#wf dir C«ri-Z*«f-Sti/ttm£ m Jena, Considering, however, the title of the essay, and the- 
lhre wisfcenschaftliche, fcefchnische und soziale Ent- whole tone of the author's remarks, wc shall probably 
wlpkelilflff und Bedeutung, fUr weitere Kreise be doing him no injustice If wc put him down as a 
dargestefit von Felix Auerbach (Prof, a.d Uni- root ana branch opponent of the theory as commonly 
1 veruttlt). Pp. vi+134- (Jena. Gustav Fischer, understood. His leading argument appears to be 
1903,) this :—facts such as the grouping of the planets of 

'Hub short DODular account ol the optical works in the solar system, the freezing and boiling points of 

fena will be of interest to a wide circle of readers. Of *ater, and, in the organic world, the provision made 

the successful application of science to industry no by nature for the welfare of unborn offspring, with 

more striking illustration can be found than in the other similar conditions, seem to stand in definite re- 
history of the Zeiss firm, with its aim of "scientific lation with the existence of life on the earth, these 
exactness and perfection of workmanship,” while to conditions must have been pre-arranged, and therefore 
many the description of the present organisation of evolution is impossible It is scarcely necessary to 

the undertaking; and the socialistic features of the Point out that the argument is a non sequitur. In. 

charter under which it is now controlled, will no less estimating the evidence for and against evolution, it 
appeal 1S a “ s0 * utc ^y immaterial to inquire whether the con- 

The early efforts of Carl Zeiss towards the improve- «*itions under which it is supposed to have taken place 
m«nt of the microscope, his adoption of Abbe as scien- are or are not the result of pre-arrangement " Dr. 
tific partner, and the revolution in the optical theory Woods claims in an appendix to have anticipated 
of the instrument due to Abbe’s work, are dealt with *J»vre and Silberman in laying the foundations of 
in some detail. The need, emphasised by Abbe's in- thermochemistry It is unfortunate that 111 entering 
vestigationa, of greater variety in the character of ^e hsts of biological controversy he has omitted to 

optical glass, to render possible the removal of the acquaint himself with the elementary conditions of 

chief defects of lens systems, led to the foundation, in evolutionary problem 

1884, of the glass works of Otto Schott, and from this Lesson* in Phystcs By Lothrop D Higgins, Ph.B. 
year we may date an enormous advance in the con- Pp. vii + 379; with plates and diagrams (Boston, 
struction of optical instruments, with a further de- USA., and London Ginn and Co t 1903 ) Price 
velopment of the Jena industry. This brings us to an 45. 6 d, 

account of the existing organisation, and a description \ T 19 rather difficult to "place” this book At the 
of the main departments, with details and illustrations end there is a glossary in which (amongst more difficult 
of many of the most important and best known instru- ones) words are denned such as these —absorb (to 
merits, as well as of the workshops and buildings take in), alter (to change), constant (always the same). 

The latter part of the work deals with the social and detect (to find out), enlarge (to make larger), 
socialistic assets of the present system of administra- Apparently, then, the pupil is not expected to be certain 
tion. In 1891, some four years after the death of Carl about words of two syllables. We. accordingly, look 
Zeiss, Abbe devised his rights of property in the optical for great simplicity In the text, especially as the author 
and glass works to the undertaking itself, and origin- in his preface trusts that the explanations 11 have been 
ated the statute, under which, after receiving in 1896 made with a care which should render them unusually 
the legal sanction of the Duke of Saxony, the " Carl- clear and simple," We open the book at random at 
Zeiss-Stiftung ” is now controlled. Particulars are the first section on magnets, and find the following 
given of the statutory standing of the employes, the definition as the first sentence -— 11 A Magnet is a body 
system of profit-sharing, the regulation of hours of acted upon electrically Lhat it has the power to exert 
work, the pension scheme, as well as of institutions magnetic force 11 

founded for the benefit of the workmen, and benefac- We open on p 319, and we find Ohm’s law based 1 
turns to the university and to the town upon the relative values of E M F. and current in the- 

In addition to Carl Zeiss and Abbe other personal!- primary and secondary of an induction coil 
ties connected with the undertaking, Schott, Czapski, We open again at p 250, and learn, in explanation! 
Straubcl, Pulfrich, Ac., are briefly characterised, and of the rainbow, that "the sunlight passes through' 
with these names may be also mentioned that of the some thin clouds whose particles of water tefract the 
old foreman, August Lober, to whom the firm is in- rays, and the spectrum Is formed on other clouds or 
debted for many improvements in technical detail. reflected to the eye ” 

Reaton* Against the Theory of Evolution. By Thomas The first 120 pages, on mechanics, appear to be the 

Woods, MD., MR C.S L„ L R C.S.I , Ac. Pp best part of the book There are several remarkably 
viii+52. (London : W. R. Russell and Co , n d ) pretty plates 
The author of this booklet may have perfectly definite The Certainty of a Future Life in Mars Being the 
convictions as to the truth or falsity of the theory of Posthumous Papers of Bradford Torrey Dodd, 
evolution, but he has hardly succeeded in making his Edited by L P. Gratacup. Pp. iv + 266. (New 

attitude towards the doctrine clear to his readers His York ; Brentano’s, 1903.) 

object, the preface informs us, is to notice some occur- The planet Mars has been the subject for many works 
rences^ said to be due to evolution, the contrivances of fiction, and in the present volume wc have another 
for which must have been pre-arranged, and therefore addition to the list, 

could not have been the result of accidental circuin- The main idea of the train of thought in these pages 

stances, 11 If,” he proceeds, " Evolution results from is that upon each planet the possibilities of develop- 
1 circumstances and surroundings,’ pre-arrangement, ment just attain to the margin of the next higher step- 
of course, cannot have occurred, and if it can be shown in mental evolution. Thtis in Venus the period of 
that such pre-arrangement has in any instance taken sense develops to the possibility of the period of science, 
place the whole thing must fall.” This can only but does not attain it. On the earth the period of 
JHean that the author considers himself in a position science develops to that of spirit, while the latter is. 
X Z ^ 6 P rove l h e existence of evolution in toto. But, on only reached in the planet Mars On this assumption 
tne other hand, we read that 11 if we regard Evolution souls of different degrees move from planet to planet 
aa one of the means made use of, . . . we may not. The chief characters in this story are Mr. Dodd, his 
err.’ We do not see how these statements are to be wife and son (the author of these papers). The father 
reconciled* and son work out a system of wireless telegraphy, andl 
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after the death of the former, whose soul is transported 
to Mars, they get into communication with each other 
The posthumous papers consist of the record left 
by the son, who describes all their experiments, hopes, 
failures, successes, and, lastly, the extra-planetary 
wireless messages he received. 

Those interested in this class of fiction can spend 
a pleasant hour or two over these pages. 

On the Lakes of South-eastern Wisconsin By Prof 
N. M Fenneman Bulletin viii of Wisconsin Gcol 
and Nat History Survey. Pp xv+178 (Madison, 
Wisconsin Published by the State, 1902 ) 

Tub preface and the introduction announce the object 
of this work It is intended as a guide to (he teacher 
of geology, and allows how the shores of these lakes 
may form beautiful illustrations of the principles of 
wave, current, and ice action The first chapter gives 
a genera] account of the origin of such lakes, and the 
second is devoted to a general and more or less theo¬ 
retical discussion of the geological agents at work 
After this the lakes are taken up one by one, and it is 
shown how the various features of the shore have 
arisen, There are many very good and aptly choacn 
photographs, which bring out clearly the points 
mentioned in the text, and make the book interesting 
even to those who cannot see the lakes for themselves. 

Most of the book is devoted to the features of the 
shores, but it is also shown how the hydrographic 
^mans may be used to decipher the origin of the basins, 
,iagid m the case of Lake Mendota there is an interest¬ 
ing discussion of the results obtained by dredging, 
which arc said to indicate currents below the wave- 
base. The unpublished work of the director of the 
Survey, Dr Dirge, on the temperature of these lakes 
is also said to confirm these conclusions We shall 
look forward to the publication of these temperature 
observations E R, W. 

Males sere \grano cd Ahmentare in Itaha By Italo 
Giglioli, Diretlore della R Stazione Agrana di 
Roma, Ac Pp. Ixvxii + yoy (Portici, iqoj ) 

In this work Prof. Giglioli has attempted a detailed 
siuvey of the agricultural state of Laly in comparison 
with other nations He considers one by one the 
various branches of the industry, the production of 
wheat, maize, nee and other cereals, wine, fruit, olives 
and silk, eggs, butter, cheese and the many minor 
branches of rural aclivity which arc possible in the 
climate of Italy In each case a comparison is drawn 
between the conditions of the past and those which 
prevail to-day both in Italy and the chief competing 
countries Both as an ardent patriot and a man of 
science. Prof Giglioli is troubled by the increasing 
poverty of the rural districts as compared with the 
towns, especially when one travels out of the favoured 
northern provinces of Lombardy and Tuscany into 
middle and southern Italy. He indicates how the 
actual ^production of the land is declining, so that Italy 
with ail its traditional farming skill and with the vast 
possibilities of its climate Is coming to be more and 
more dependent upon other nations for food which 
could be grown within its own borders if only more 
Intensive methods of cultivation were resorted to. 
Aggravated as the case is in parts of Italy by the 
poverty of the people and their entire dependence upon 
agriculture, the problem is one which all the west 
European States are being called upon to face, how 
can agriculture, which is a primitive industry, live in 
a highly civilised State against the competition of the 
great areas of virgin soil like Argentina or the North¬ 
west? To English economists who want an en¬ 
lightened and temperate review of the situation in a 
nation not unlike our own we commend Prof. Giglioli's 
book, 
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LETTERS TO THE EDITOR . 

[The Editor does not hold himself responsible for opMom 
expressed by his correspondents . Neither can he mtoertehi 
to return, or to correspond with the writers of, refedH 
manuscripts intended for this or any other part of NsfOli 
No notice is taken of anonymous communicaiiotuJl 

Does the Radio-activity of Radium depeiid upon itt 
Concentration ? 

Somk experiments hove recently been made to test whethei 
the radio-activity of radium is influenced by the contlnumil 
bombardment to which it is subjected by its own radiations 
In an article in this Journal on radium (April 30, 1903) Prof 
J J Thomson suggested that the radio-activity of radlun 
may possibly depend upon its degree of concentration, aiu 
that a given quantity of radium, diffused throughout a nias< 
of pitchblende, may be less than when concentrated in 1 
small mass In order to test this point, measurements o' 
the radio-activity of radium bromide were made when ir 
the solid state and when diffused throughout the mass of 1 
solution more than a thousand times the volume occupiec 
by the radium compound 

Two tubes, closed at one end, were taken, in one of whlct 
was placed about a milligram of pure solid radium bronudi 
and In the other a solution of radium chloride The tubei 
were connected nejr the top by a cross tube, and the oper 
ends were then sealed by a blowpipe. 

Measurements of the radioactivity of the radium were 
made by means of an electroscope. The tubes, fixed on a 
stand, were placed in a definite position near an electroscope 
and the rate of discharge observed This was duq to the 
0 and y rays emitted by the radium, since the a rays were 
completely absorbed in the walls of the tube By placing 
a lead screen 6 mm thick between the tubes and the electro 
scope the rate of discharge was due to the y rays alone 
After measurements of the activity had been made, the 
glass apparatus was tilted so as to allow tho radium chloride 
to flow into the arm containing the radium bromide. Ihis 
dissolved the radium, and part of the emanation was re¬ 
leased and distributed itself throughout the tubes. 

No appreciable change of the r.idio-ac tivity of radium was 
observed over a month's interval If the rate of pro¬ 
duction of the emanation, or the excited activity caused bv 
it, had varied during the interval, a corresponding change 
would have been observed in Hu rale of discharge due to 
the y rays, for other rvpennn nts have shown that the 
amount of y rays is proporiional in the amount of eman¬ 
ation present, provided measurements are made several 
hours after the introduction of the emanation into a vessel, 
in order to allow the excited activity to reach a maximum 
value The rate of discharge due to the y rays was some¬ 
what diminished, but this was due to an increased absorp¬ 
tion of the fl rays by I he solution, and not lo a change in 
the rate of emission of these rays. On account of the great 
penetrating power of the y rays, the increased absorption 
due to the present e of (he solution was negligible 
Since, after solution, the radium bromide was diffused 
through a mass of sululion at least 1000 tunes the bulk of the 
solid radium bromide, we may conclude that a distribution 
of the radiating matter over a thousand times its original 
volume has no appreciable influence on its radio-activity. 

This experiment shows that, over the range investigated, 
the radio-activity of radium Is not Influenced by its own 
intense radiations. 1 his result is in agreement with previous 
observations, for neither the radio-activity of any active pro¬ 
duct nor the rate of loss of its activity has been found to 
be affected by its degree of concentration. 

It is thus improbable that the energy given out by radium 
is due to an absorption of an unknown external radiation 
which is similar in character to the radiations which are 
emitted Experiments are in progress to test whether still 
further dilution of the radium solution,produces any alter¬ 
ation In its radio-activity E. RirriiEHFoxD. 

McGill University, Montreal, December 18, 1903. 

Relative Motion and Coikfcervatlon of Energy. 

I have received a letter from a correspondent which has 
led me to think that certain points connected with elemen¬ 
tary dynamics are very obscurely put forward In text-books 
and in elementary class teaching generally. Of these the 
following may be laken as examples j- 
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(l) A river la flowing at three ntllqa an hour If two 
stafttheri are arnding the river, making headway at the 
each of three miles an hour, one propelled by the action of 
pfcddle wheela or a screw, and the other pulling itself up 
ojr means ot a chain laid along the bed of a river, the former 
will hairs to exert twice the horse-power of the latter, 
although the resistance overcome and the distance travelled 
1 In any given time are the some in both cases. Why is this? 

(?) If a man Is standing in an express tram going at 
slaty miles an hour, he will have to perform exactly the 
same amount of work to throw a body uf mass 1 lb, for¬ 
wards with a relative velocity of sixty miles an hour as if 
he threw it backwards with the same relative velocity 

Yet in the former case the kinetic energy of the mass is 
increased from 121 to 484 foot pounds, while in the latter 
it is decreased from 121 foot pounds to zero, The actual 
work done by the man U In every case 121 foot pounds. 
This result has the appearance of being in contradiction 
with the principle of work 

I have known many Cambridge lecturers who, when they 
attempted to solve problems of a similar character, arrived 
a( very different results T nm able to account for the 
apparent contradictions of the pnncipla of conservation of 
energy, although I did not learn to do so from text-books. 
The majority of readers of Nature are also, doubtless, com¬ 
petent to explain them in their own way and to their own 
satisfaction But a student reared on the conventional text¬ 
book cannot fail to think (if he exercises his thinking powers 
at all on the subject) that the laws of dynamic must be at 
fault somewhere G. H Bryan. 

The Universities and Technical Education 

Having just read Prof Perry's address on 11 Oxford and 
Suence, " I am tempted to give my own views on technical 
education for the Government service, and especially for ihe 
service of India, with which I have been connected since 
i860 My qualifications for this discussion are chiefly thm 
I whs Director of the Imperial Forest School at Dehra Dun, 
in India, for Jive years, and Deputy Director of that s<huol 
for four years, and during those nine years 1 always in¬ 
structed the students personally in one of their brandies of 
*tud> Ihe excellence of the Dehra Dun Forest School has 
lately been recognised by the French Government, whuh has 
decided to send its Tonquin and Cochin China foresters 
there to complete their technical training, after having 
learned European forestry at Nancy. 

My experience in India has been that men who have taken 
university honours degrees in science make the best scien¬ 
tific Government servants, but need special training at n 
technical college to complete their education for the public 
service, just as candidates selected for the Indian Medical 
Service, after receiving a thorough European medical train¬ 
ing, complete their education at Netley. The Government 
of India fully recognises the advantages of a university 
training for its administrative and judicial servin', 
commonly known as the Indian Civil Service, of which n 
is the most important branch, also for its Education.il 
and Geological Departments, and the head of the Indian 
Meteorological Department always comes from a university 
Why not also candidates for its Engineering and Forestry 
Departments? For these important departments, at pre¬ 
sent, boys are recruited chiefly from the public schools, where 
they may or may not have acquired the rudiments of scien¬ 
tific knowledge Surely better candidates could be obtained 
if the age-limit were raised, and men trained in science and 
who have obtained an honours degree at n university were 
taught the technical part of their business at a well equipped 
Government college, such as the Royal Indian Engineering 
College, Coopers Hill. 

At present there Is too much overlapping of studies at 
technical colleges, and immature students are hurried 
through their preliminary scientific studies and have not 
the necessary time to devote to subjects which will form 
their future life-work. The London medical schools are 
instances of thij. With the best clinical instruction avail¬ 
able at the London hospitals, each erf these institutions main¬ 
tains with difficulty a more or less complete staff to teach 
botany, physiology, &c , which should be taught at a central 
university* There would be a great saving of expenditure at 
technical colleges, and much greater efficiency, were the 
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scientific education which is a necessary preliminary to 
technical knowledge acquired under the distinguished 
guidance of university professors By passing through a 
university, candidates for the higher posts in the Govern¬ 
ment service would experience the excellent social atmo¬ 
sphere of the university by mixing with men who arc pre¬ 
paring for all the different professions and positions in life, 
and would hove a much broader training than is possible 
at a purely technical college, where there is always the 
danger of narrow views, and of the overt row'd mg of subjects 
of Instruction. 

I hear that men who have taken a degree at Cambridge 
in the excellent mechanical school there are readily admitted 
without paying fees to complete their technical training in 
large engineering workshops, and surely a wider knowlAlge 
of engineering could be obtained at a Government college, 
such us Coopers Hill, than at any private engineering work¬ 
shop. where the work done must be of too special a character 
for Government service The University of Cambridge does 
not contemplate being able to turn out finished engineers, but 
only men preliminarily trained for engineering, neither does 
it contemplate educating practical foresters, but merely men 
who have obtained a diploma in the Lheory of agriculture and 
forestry. There is a demand in the colonies, as well as in 
India and Egypt, and by some Foreign countries, for 
English-speaking professors of engineering and forestry, as 
well as for trained engineers and foresters, and at present 
the supply of sueh men is quite inadequate, and frequently 
time appointments arc given to foreigners, simply because 
pioperly trained men from our countiy are not available 

Forestry ran be admirably taught at Coopers Mill, with 
14,000 mres of Ihr Windsor Forest at our doors., and with 
examples of forests at Alice Holt Wood, in the Chiltrrn 
Hills, and elsewhere, easily noecsqible by train Ihe *plen<K 4 
forests of the north of Franre arc within a day’s journey, 
while, after a six months' practical training in the (irrman 
forests, no forester in the world lan be belter equipped than 
are our students Were our fir 1 *! year bLu dents university 
men instead of schoolboys, Amenta and the colonies would 
be tempted to send us more students, and one of the finest 
terhnicol colleges in the world might be easily established 

Coopers Hill, January 1 W R Fisiu-k 

Prof Johannsen on Heredity 

1 should be glad if you would allow me span 1 for *onie 
remarks on two recent reviews of Prof Johannsen 
11 Erbhrhkeit in Populalionen," in the last issue* of 
Htomctrika and of Nature (December 17) respectively, the 
former signed by Prof Pearson and Prof Weldon 

I find it difficult to understand Prof, johannsen’3 book in 
the sense in which the reviewers have, apparently read it 
In both notices it is stated that, if Ihe author’s wew* were 
correct, the correlation between mother and daughter plants 
should be perfect As I take it, however, Prof Johannsen 
view does not imply, and is not consistent With, *uih a 
hypothesis r he believes, and adduces evidence to show, that 
within the pure line “ Der Rdikst blag 1st vollkommen 
gam bis zum Typus der Lime,” and explains the result on 
the hypothesis that the germ-plasm structure (or whatever 
we may term it) for the pure line is constant, the variations 
purely somatic. Neither the existence of zero rorrelaticn 
between parent and offspring nor the assumed somatic 
character of variations, within ihe pure line, is consistent 
with perfect correlation between parent and offspring for the 
race at large. This misunderstanding, in mt view, is 
fundamental. 

With reference to the concluding paragraph of ihe review 
in Nature, it may be pointed out that Prof Jahannsen 
undertook the definite task, clearly stated, of elucidating the 
nature of intra-racinl heredity by the study of heredity within 
the pure line, i.e the offspring of one self-fprrillsed in¬ 
dividual. He has shown that the intensity of heredity 
between the first two generations sprung from suih a single 
individual may be vanishingly small, although it is quite 
sensiblo within the race at large. Ihe result is of great 
importance both as regards the theory of heredity nhd the 
practice of breeding, and the work cannot be termed in any 
sense a failure. 

One would, certainly, wish that Prof Johannsen had 
employed more advanced statistical methods, and one ma> 
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<aa 1 do) dissent from some of hia conclusions, but the 
methods he has used are legitimate and sufficient for his 
Immediate purpose, and, in my opinion, the work as a 
whole is one of the most stimulating contributions to the 
■study of Intra-raclal heredity published In recent years 

December as, 1903. G. Udny Yule. 

With regard to Mr, Yule’s view that there Is a funda¬ 
mental misunderstanding In our notice of Prof Johannsen's 
iMiok, we must direct attention to the problem at Issue 
summed up in the words fl Der RUckschlag 1 st vollkommen 
gans bis sum Typus der Llnle." The character selected for 
measurement by Prof Johannsen either fully determines the 
type or It does not, 1 e, in the latter case It may be subject 
to somatic variations having no Influence on offspring as 
Mr. Yule suggests If It does determine the type, then the 
correlation between the parent and the mean of the off¬ 
spring should be perfect, and this It certainly Is not. If it 
does not determine the type, the correlation might be im¬ 
perfect because the character of the line would not be 
perfectly known Dut since the parental character is in 
■this case not perfectly known, it Is dearly Impossible for 
Prof. Johannsen to determine the type, and thus his experi¬ 
ments must fail to show whether the " RUckschlag u is 
(perfect or not. This point is referred to in the reviews 
cited by Mr. Yule, but it seems to have escaped his notice. 

In the next place Mr Yule asserts that Prof Johannsen 
has shown that the Intensity of heredity between the first 
two generations sprung from a single individual may be 
vanishingly small. This is precisely what he has failed to 
do. To deal with heredity the same character must be 
/Selected In two successive generations, and this, as pointed 
In the review In question, Prof, Johannsen has not 
-Attempted. 

The remainder of Mr. Yule’s letter being neither a 
reasoned defence of Prof. Johannsen's book nor a criticism 
*of our review calls for little comment; It will command 
from the reader just that degree of assent which he may be 
•accustomed to give to mere opinion very authoritatively 
stated Mr Yule's estimate of the value of Prof 
Johannsen's experiments and statistical methods differs 
widely from that expressed In our review, but nothing is 
gained either In criticism or controversy by the mere posing 
of a rival tpse dtxtt The Reviewer. 

The Heat of Radium. 

A number of years ago I published a theory of the form- 
-atkm of the elementary bodies, based on polymerisation and 
its reversal The numerics ("atomic weights 11 ) of the 
•elements show an increasing accordance with that theory 
as time goes on 

Of our existing system of numerics the polymerisation 
^points ore comprised in the expression n 15, they are, 15, 
30 . 45 , Jo, 75, 90, 105, no, > 35 . * 5 °, 165, iBo, 19s, aio, 335, 
340. As chemical change in general exhibits a great 
tendency to run down, we may fairly assume that most of 
the earlier reversals have already occurred, and that such 
as remain will be associated with elements of high numeric 

It Is clear that polymerisation must involve the emission 

heat, and I am strongly disposed to regard radium 
*(K&Ksa5) as the product of a "staff " in the act of poly¬ 
merisation, Che reversal being well Indicated by the dis¬ 
charge of helium (He=4). 

It is Interesting to notice that Sb ( = 1195) and Sm 
\ m M 9 9 ) are extremely near polymerisation points It would 
be worth while to examine compounds of these bodies for 
omitted heat and gaseous or other matter 

The emanation phenomenon would also appear to be In 
some way related to the same points. It Is, for example, 
stronger In V (-138) than In Th (*331 7) Both these 
oodles, ana the substances they emit, should be derived 
from a hitherto unknown polymer (■ 340) undergoing 
reversal Into simpler bodies, Edmund J Mills. 

January 4. - 

Rocket Lightning. 

Mv attention has been directed to a letter In your Issue 
•of October 33, 1903, describing certain flashes of lightning 
•that were visible on July 22. In many respects the flashes 
•Corresponded with flashes seen bv myself and friends at the 
■eeme hour on the same evening, but the discrepancies are 
remarkable. For Instance, Mr. Everett, in the letter referred 
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to, saw flashes 11 bearing a strong resemblance to ascending 
rockets, a luminous trau shot up about as fast as, or rStw 
faster than, a rocket, 11 whereas we saw flashes that appeared 
with about the ordinary rapidity. There certainly was * 
strong suggestion of ascension, but vertical lightning flash** 
quite commonly exhibit this appearance, which sometimes 
at least is due to an optical Illusion. 

The bearing of the flashes as seen by us, from the verandah 
of a house In Camac Street, was N. 143° W., and as the 
Slbpur College bears, from our position, N 86° W., About 
16,500 feet distant, it would be quite easy to calculate the 
position of the flashes if Mr. Everett had noted their bearing 
accurately. His description of the bearing as " In the 
S.S W " suggests that tnis is only intended as a general in¬ 
dication of the direction. If S & W were the exact direc¬ 
tion, the flashes could only have been 10$ miles distant from 
Mr Everett and is miles from us, but If the direction were 
the next point of the compass, S.W. by S., the flashes were 
5>i miles awo>. This greater distance is probably nearer the 
truth, because if the flashes were only 10 or 15 miles distant 
thunder would have been audible 

Again, the angular altitude ot the highest part of the 
flash is given by Mr. Everett as " 15° or so," which does 
not agree with our observation of io° or a trifle under, 
perhaps nearer to 9 0 At a distance of even 30 miles there 
should have been no observed difference of maximum altitude 
between Mr Everett's observation and ours. 

In other respects the observations tally precisely. The 
vertical flashes appeared repeatedly In the same position 
against a background of clear sky, so clear that a star, 
C Centauri, was visible at an altitude exceeded by the flash. 

Mr. Everett falls Into an error In supposing that the 
lightning “ must have occurred at a spot above the Sunder- 
bunds " The direction of the Sunderbunda Is not westerly, 
but easterly from the Slbpur College, and the flashes must 
have been over some part of the Twenty-four Perganas If 
not more than 35 miles away, over the Midnapore district 
if more than 35 

As to there being " not a score of men in all Bengal who 
would take a serious interest in such lightning if they did 
happen to see it," I am not aware of the precise number, 
and can only vouch for three, the manager of a railway, 
another competent observer, and myself, who observed 
together, but 1 should not be surprised If the flashes were 
also seen by other observers equally able to record their 
observations accurately, W. A. Lee. 

Calcutta, December to, 1903 


I gather from Mr. Lee's account that he only witnessed 
one kind of lightning, whereas my son's letter describes two 
kinds altogether different in appearance The inference 
would seem to be that the less brilliant and more unusual 
kind was not visible in the centre of Calcutta, though visible 
at Slbpur, probably owing to better atmospheric conditions. 

J. D Everett. 

II Leopold Road, Ealing, December 30, 1903. 


The Recent Leonid Shower. 

1 iie results of the observations by M. Eglnltls of the 
recent Leonid shower Indicate that there was another maxi¬ 
mum on the night of November 15, occurring several hours 
previously to that seen by observers situated In or near the 
longitude of Greenwich. This early maximum was evidently 
of a very distinct character at Athens, as the observations 
showed a regular increase and decrease of meteoric fre¬ 
quency before and after the time of culmination (i5-i6h. f 
local time), the watch having been prolonged for 
some hours further, or until 17b. 50m. Athens was 
evidently too far east to permit observers there taking 
cognisance of the later outburst of meteoric activity that 
added considerably to the strength of the shower here. The 
maximum mentioned by M. Eglnltii does not appear to have 
been very noticeable as such to British observers, though 
it was anticipated bere that that event should occur on 
November 15 at 13b. 30m G.M.T., the calculated maximum 
thus falling within the hour, when we allow for the differ¬ 
ence of longitude, during which it was actually observed 
at Athens. The. later maximum came altogether un¬ 
expected. It Is noteworthy that these maxima seem to have 
been characterised by quite a distinct type of meteor* 

Dublin- John R, Hinny. 
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CENTRAL ASIAN EXPLORATION. 1 

SVEN HED1N*S latest book possesses an 
4rf_ interest for the great world of travellers which 
is apart from Its intrinsic merit as a traveller's record. 
[Thq blank spaces of the world's map are becoming so 
narrow; there is so little left for the exploring enthu¬ 
siast to mark with his pioneer footsteps, that books 
Of this nature must necessarily grow scarcer as the 
world grows older. This may be one of the last of a 
grand series which has educated the world (in divers 
tongues) since the days of Herodotus The finger of 
the North Pole still beckons to us t as does that of the 
South; there are still a few sand wastes in the interior 
of Arabia, and a few thousands of Forest leagues in 
the interior of South America which have not yielded 
up their secrets to the keen eye of scientific inquiry— 
but that is about all It is the unattractive empti¬ 
ness of the wildest and most desolate wastes which 
still remains to be explored, so that the tale which has 
yet to be told of them will be told by none but men 
of the true race of the world’s heroes of research— 
men of the stamp of Peary and Sven Hedin—who cx- 

n rc because, to them, the first acquisition of know- 
ge of the unknown is the one thing that 
makes life worth living 
The story that is now told by Sven Hedin 
is one of stirring personal adventure lead¬ 
ing to discoveries in a very old world rather 
than in a new one, and instinct with the 
interest of human history. He tells it well, 
introducing to us the companions of his 
travels one by one, making us acquainted 
with their weaknesses and their strength, 
familiarising us with his surroundings, his 
horses, and his dogs (and even those usually 
uninteresting brutes, his camels), until we 
can see the whole of this Utile Centra] 

Asian caravan moving across the deserts 
and through the mountain defiles as if wc 
were one with them, hoping their hopes, 
fearing their fears, and deploring with 
them the loss of those brave helpers who fall 
by the way. No novel could carry the 
reader along with the course of its plots and 
its evolutions until the final denouement 
more completely. Sven Hedin is a good 
English scholar himself, and he is to be 
congratulated on his choice of a translator. 

Very few books of travel written, as this is, 
in diary form avoid the Scylla of dulness 
without wreck on the Charybdis of untruth. A little 
poetic licence is usually necessary to enliven the 
narrative. But here any man who has seen anything 
of those remote Asiatic fields which Sven Hedin de¬ 
scribes, recognises at once the atmosphere of absolute 
truthfulness in which the drama moves There is not 
a risk incurred, not a danger (and the whole record is 
full of them) escaped, which is not the natural sequel of 
the daring conception of each phase of the three years' 
journeying—not one which any traveller could reason¬ 
ably have nopd to avoid had he marked out for him¬ 
self Sven Hedin's expeditions with Sven Hedin's 
courage. 

His first enterprise, the voyage down the Tarim 
River, to its ending in the desert, illustrates the marvel¬ 
lous patience ana pertinacity of the man To most 
people it would have been enough to glide gently down 
the stream watching the changing lights and shadows 
and the glorious autumn tinting of the poplar woods, 
and to have made a record at the epd of each day's 

1 "(WrmJ AlU aw) By 5 i*n Hedin. V<rf L pp. . 

■ pp. *1*4-664. (London Hum nd Blackait, Lid , 1903) Pnco4si. 
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run of its general direction and its terminal latitude. 
This was not good enough for Sven Hedin. Hour 
after hour he sat at his work in the boat, mapping each 
turn, each curve, in the twisting, winding stream, 
noting its depth, the strength of its current and its 
peculiarities, until sometimes sixteen hours a day of 
intermittent work was achieved without once leaving 
his table. If genius is an 14 infinite capacity for taking 
pains," then indeed does Sven Hedin possess that 
desirable attribute. It must be noted, too, ihat in a 
desert like that of the Takla Makan, such natural 
hydrographic features as exist must inevitably change 
almost from year to year. There is no more per¬ 
manency about the course of the Tarim River than 
there is about the 41 locus " of Lop Nor All Sven 
Hedin'? magnificent map making may require serious 
correction within the next few years 
The very centre of interest in Central Asian geo¬ 
graphy lies in the Lop Nor region The former exist¬ 
ence of a high road across the desert connecting the 
outlying city of Western China, Snchow (Saitu), with’ 
Yarkand and Kashgar by a route skirting the northern 
spurs and outlying ridges of the Altyn Tagh (Astyn 
Tngh, .ncording to Sven Hedin) lo Cherchen, and' 
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thence following the Cherchen River until it again 
touches the northern foot hills of the Kuen Lun, and 
thus extends itself to Nia and Khotan, has long been 
recognised, but wc must now accept the theory of a 
more direct road westward connecting Sachow with the 
ancient city of Lou Lan, so well described in Sven 
Hedin's book Lou Lan Was a small and independent 
State in the early centuries of our era, dovetailed as a 
1 buffer between China and the Turkish Hun tribes, who 
! together appear to have rendered its political life as 
( uneasy as more modern buffer States have found such 
j a life to be, That this isolated State existed only by 
, grace of the existence of the Lop Nor Lake is 
■ sufficiently proved by its total disappearance when the 
; waters of Lop Nor (the old bed of which lake is placed 
further north by Sven Hedin than our existing maps 
show It—about midway between the Altyn Tagh on the 
south, and the Kurruk Tagh on the north) shifted 
southward This was no case of sand burying. 
The whole water supply of the district gradually 
withdrew to another position, forming new lakes on the 
inconceivably flat surface of the desert some fifty miles 
away; ayd the extraordinary feature about this move- 
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ment is that the lakes which were so formed appear 
now, after many centuries, to be in the process of 
transferring thepselvA once again to their old place, 
the place which was assigned to them in early Chinese 
maps 

It is characteristic of the thoroughness of Lhe work 
of this great traveller that he actually level led the land j 
surface between the ancient Lop Nor depression and I 


records of which even Sven Hedin may be proud* to 
the world at large he is already known as ft gredt 
geographer and an Intrepid explorer. Hereafter ha 
will be recognised as a most fascinating writer dvfen 
by those who care little for geography. 

T. H. H. t 


the Kara Koshun (the present Jake bed), and has proved 
beyond dispute the theory of a migratory, or moving, 
lake That Lou Lnn was Buddhist is sufficiently 
attested, not only by the nature of the relics discovered j 
on its site, but by the peculiar construction of those 
solid brick erections which Sven Hedin calls Lowers, 
but of which the photographs quite dearly indicate the 
nature They are Buddhist topes or stupas Thus 
wc have another link in the long chain of Buddhist 
centres (temples and holy places) stretching from 
Western China through the deserts, past the group of 
towns unearthed by Stein, broken for a snacc by the 
intervening Himalayas, and then recommencing m the 
valleys of Gilgit, Darel and Swat, until it ended in the 
valley of Peshawar 

The last part of Sven Hedin’s story is devoted to 


WATER SUPPLY AND IRRIGATION IN THE 
UNITED STATES 

F OR the last fourteen years very great attention has 
been paid by the Geological Department of the 
Government of the United States to the water re- 
sources of the country, and in acquiring trustworthy 
information as to Lhe same 
There has recently been issued from the Government 
Press at Washington fifteen volumes of reports, and 
water supply and irrigation papers, bearing on the 
yield of the rivers, the various methods adopted for 
gauging the flow and obtaining sectional measure¬ 
ments, artesian wells and the flow and yield of 
underground water, the means adopted for storage, 
the use of water for Lhe supply of towns for irrigation 
and for power purposes, and the pollution 



of rivers from sewage and other causes 1 

The greater part of these reports is taken 
up with records of the observations of the 
staff engaged in measuring the rivers in 
the different States and obtaining informa¬ 
tion as to walcr supply, which, although 
m.unly of use to engineers m the United 
States, might also be interesting and in¬ 
structive to those engaged in the water 
supply of this counLry 

The report No. 76 by Mr Pressey on the 
flow of rivers in lhe vicinity of New York 
State is of special interest, as it deals in a 
comprehensive manner with the methods 
adopted for obtaining trustworthy informa¬ 
tion as to the yield of rivers, and gives 
details as to the methods adopted for ob¬ 
taining the measurements necessary for the 
purpose 

The author of this report considers that 
one of the chief resources of the United 
States consists in its water. The pro- 


FlC a — Rumi'd house wlih iib diKirwny Mamling i« (From "Cenlrnl 
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his gallant but unsuccessful attempt to reach Lhasa 1 
Beyond doubt he w r as betrayed by the Mongol pilgrims 1 
whom he encountered earh in his journey The | 
Lhasa authorities were fully informed, and the attempt | 
was foredoomed to failure None the less was it a 1 
most instructive journey It hardly needed the 
evidence of the distinguished traveller to prove that | 
Tibetans possess civilised and humane instincts. They 1 
do not necessarily ill-use a casual visitor to their 
country who ran make himself intelligible and agree¬ 
able, but they will not admit the European within the 
gutes of their holy city—if they can help it, We 
now have more material with which to construct the 
maps of that dreary, storm-swept, inhospitable waste 
which lies between the Allyn Tagh and the oasis of 
the Sanno (Brahmaputra) The identification of the 
ancient bed of the Lop Nor and the site of Lou Lan, 
the elimination from our maps of the Gobi Mountains 
und the eastern extension of the Kurruk Range, the 
detailed survey of the Tarim River and the determin¬ 
ation of the levels of the desert surface south of Lop 
Nor, together with the results of a vast area of geo* 
graphical research on the north coast of Tibet, are 
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mmerit industrial position of several States 
Aiiaand |S dup | ar g P |y | 0 the abundance of avail¬ 
able water, and the rivers with their great 
water power have been in the past, and 
will continue to be in the future, a perpetual source of 
wealLh Contrary to what might have been expected, 
Mr Pressey is of opinion that there never was a period 
in the history of the United States when the develop¬ 
ment of water power has made such strides as recently, 
the increase in the utilisation of water power for the 
period 1890-1900 being 30 per cent , or 472,361 horse 
power In the State of Maine the developed power 
Increased 60 per cent 

The rivers ns water suppliers are also of inestim¬ 
able value in the and regions of the coastal States, 
where without an artificial supply of water there can¬ 
not be any vegetation, and where large areas have 
been reclaimed and made into agricultural land of 
great fertility by storing and distributing the water 
over their soils. This subject, was shortly dealt with 
in the notice in Nature of April 30, 1903, on the irriga¬ 
tion in the Western States of Americaj and of the 
report of the Mexico College of Agriculture In Nature 
of August 27, 1903. 

The Geological Department has for the last fourteen 

1 Copin of ttaoa report* mvbt obulnod through Hon, King ind Shu 
O raol Smith Surat, Wmvm T iiitw. 
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year* been engaged in ascertaining^ the value of the 
rtarfe m prater Suppliers and in furnishing information 
Upon which to base estimates of the available supply 
The want of this information has frequently lea to 
the most disastrous mistakes in the construction of 
hydraulic works. From ignorance of the hydro- 
grkphic condition of the drainage basin of the stream, 
and Of the region in which the stream is located, 
engineers have in many cases been misled by the only 
Information available, that of the “ oldest inhabitant/’ 
which may be trustworthy as to the highest level to 
which the water has reached in Hoods, but is frequently 
very misleading as to the low water conditions of the 
river Amongst other instances recorded is one 
where, after an expenditure of 32,000! in hydraulic 
works by a town where it whs expected the water 
from a neighbouring river would be capable of develop¬ 
ing 14,000 horse power nnd cause it to become a manu¬ 
facturing centre, it was found that the estimate had 
been based upon a miscalculation as to what the river 
could yirld to Ihp extent of 500 per cent 

Even where statistics as to the rainfall are avail¬ 
able, these may be very misleading so far as Lhe yield 
of the drainage area is concerned unless checked by 
stream measurements An instance is quoted where 
a calculation of the minimum yield of a river in one 
of the States was made independently by five ex¬ 
perienced engineers, the quantity varying from o 20 
tD o 40 cubic Toot per second per square mile 

The various forms of floats used to determine the 
velocity or streams arc discussed in the report For 
reconnaissance works surface floats have been found 
most convenient and approximately trustworthy Rod 
floats consisting of cylindrical tubes or wooden rods 
2 to 3 inches in diameter, weighted at the bottom, arc 
considered as more trustworthy than double floats 
having the subsurface float connected to the upper one 
by a silk cord 

The current meter, on the whole, has been found to 
be best adapted to the grner.il measurements made in 
the United Slates Sunei One method of using this 



Fia 1.—Current Meter in Use, Suspended from ■ Bridge 


h a wide channel is shown in the iliustration (Fig. 1) 
lit the secohd Illustration (Fig. 2) the measurements 
are shown as being taken from a cable having aoo 
feet spap jpfaced across the stream, *and supported on 
the right bank by timber shears 25 feet high, and on 
the left side anchored to a large buried oak. 
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As the result of a great number of observations it 
has been found by the United Stales surveyors that 
the mean velocity of a stremp is generally found to 
be at six-tenths of the depth of the water measured 
from the surface Tor wide shallow rivers, which figure 
should be increased to two-thirds in the case of canals 
and flumes or narrow natural channels The velocity 
generally increases from the surface downward to 



lit. a —Cable ami Car used to Measure DiMclinrge of River 


about one-tenlh of the depth, .md Ihen decreases to 
' the bottom, wlirre it reaches the minimum 
| Where more than one observation was made upon 
1 the channel, the ratio between the surface and mean 
velocities m a stream was found, on the average of a 
1 number of experiments in different rivers, to be o 88 
' of the mean of the surface vckxihLs taken in the 
vertical in which the floats w'ere run Where only one 
' surface flout was used in the centre of lhe river, the 
I coefficient was on mi average found to be 080. The 
j chances of error are greater where only one float is 
used, For shallow depths of from 3 to 8 feel the co- 
! efficient for lhe mean velocity varied from o 92 to o 82. 

' hor large deep rivers, such as the Mississippi, 

| Humphrey's and Abbot's observations gave a co- 
I efficient of o 98 

| Measurements are also recorded of the flow of water 
I under ice The observations were made by cutting 
; holes large enough to admit a current meter In an 
ice-covered channel a decided drag occurs at the 
1 surface as well as at the bottom Two points of mean 
velocity were found LO exist in lhe vertirai at about 
o 13 and o 73 of the depth, the maximum being at o 35 
of the depth The best result was obtained by hold¬ 
ing the current meter at two-thirds of the depth and 
applying a coefficient of 093 Lo the observed velocity 
at lhat point 

For providing uniformity in lhe reports of the various 
observers as to the quality of the water, the following 
standard of turbidity was used for Held observations. 

! The figure too was taken lo represent a water con¬ 
taining loo parts of silica per million, in such a state 
of fineness that a bright platinum wire one millimetre 
in diameter can just be visible when the centre of the 
wire is 100 millimetres below' the surface of the water, 
the eye of the observer being x 20 metres above the 
wire, the observation being made in the middle of the 
day, in the open air, but not in sunlight. 

For taking observations ,1 graduated rod with a 
platinum wire projecting from it at right angles was 
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used (Fig 1 . 3), on which the graduation mark of 100 
is placed on the head at a distance of 100 millimetres 
from the centre of the wire. When this rod is 
Immersed In water the visibility of the projecting wire 
at the depth from the surface determines the degree 
of turbidity according to a scale given in the report. 
This varies from a turbidity of 7 degrees at a depth 
of 1095 millimetres to 100 degrees at 100 millimetres 
depth, 1000 degrees at 21 millimetres, and a 3000 
degrees at 12 millimetres. When platinum wire is not 
easily obtainable a clean bright pin will serve the pur¬ 
pose, and where observations cannot readily be made 
in the stream, a pail or tub filled with the water may 
be used, the diameter of which should be twice the 
depth at which the wire is Immersed. Where the 
turbidity is more than 500, that is, where the wire can¬ 
not be seen through an inch of water, the water to be 
gauged should be diluted with dean water, the 
turbidity being multiplied by the ratio that the total 
volume of water bears to the water in the mixture. 

In report No 67, on the motion of underground 
water, by Mr. S Slichter, it is stated that the lowest 
theoretical limit at which ground waters can exist is 
reached when the pressure in the rorks, due to the 
weight of the superincumbent material, is «sO enormous 



that all cavities and pores are completely closed. This 
limit, it Is calculated, is reached at 6 miles. The land 
surface of the globe covers £2,000,000, and the water 
surface 144,700,000 square miles Taking the average 
pore space of the surface rocks occupied by water or 
moisture at 10 per cent., the amount of ground water 
is estimated at £65,000 million million cubic yards. 

On this 1 basis the underground water would be 
su/fident to cover the entire surface of the earth to 
a uniform depth of from 3000 to 3500 feet. The ground 
water is estimated to be about one-third the amount 
of the oceanic water. 

The rate of movement of water through soil and 
rocks depends on the size of the pores of the water¬ 
bearing medium and the pressure gradient or head 
due to gravity All rocks arc more or less pervious 
to water, The porosity of quartz sand varies from 
30 to 40 per cent, of the bulk. Sandstone rocks fit for 
building purposes contain from 5 to 25 per cent, of 
porosity, limestone from 1 to 13 per cent., while 
granite has about one-half per cent, | 

The water Contained in porous soils and rocks ^ 
possesses a slow'biit definite itiotion, and mgves in an I 
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underground current for the Mine reason that wafer 
moves in surface streams, flowing from a higher tOfft 
lower level. 3 X 

The flow vanes as the square of the size of 
grains of soil, and so if the size of the soil grak*w 
doubled, the flow of water is quadrupled. 

American experience agrees with the result aitivp# 
at by French engineers that the average vdbctfy 
through sands is about a mile a year. 

The general trend of moving underground water 
under the influence of gravity is into the neighbouring 
streams and lakes, but the geological conditions may 
be such as to force the water above the surface of the 
ground and form springs, or it may take a general 
course down the thalweg and towards the tea within 
the porous medium itself, and so constitute an under¬ 
ground stream at great depth and several miles in 
breadth, 


THE WORK OF THE REICHSANSTALT . 1 
'T"HE third volume of the Transactions of the- 
!■ Rcichsanstalt was noticed in these pages some- 
two and a half years ago. The part under review at 
present gives an account of the larger researches- 
uhich have gone on since that date, ana affords ample 
proof of the fact that the staff of the institution has- 
no intention of departing from the high standard of 
accuracy and excellence we have learnt to expect in 
their work 

As in the previous volume, the first paper deals with 
the work of the director of the second division, Dr. 
Thlessen, who has continued his researches into the 
dilatation of solids and liquids, and has determined 
the dilatation of water from 50° C to 100® C , thus 
completing his study from its freezing point to its 
boiling point. 

The range from o° C to 40° C, had been covered by 
Chappuis, and the small differences between his results 
and those of Thiessen were noted in our former article 
(Nature, April 2£, 1901). 

The merhod of balancing columns employed m the 
earlier research wns used again, the water in the 
column at high temperature being in each case 
jacketed by a tube containing the vapour of some 
liquid boiling at that temperature. Dr, Thiessen 
shows that above 25° the following formula represents 
the results with considerable accuracy:— 


P 


— 3.^98)* 

568290 


i±aii, 

'+7**73 


while, to continue the table given in our previous 
article, the actual densities found were the follow¬ 


ing — 


Another paper which brings earlier work up to date 
is that by Jaeger and Dicselhorst on the mercury 
standard of resistance. In consequence mainly of 
difficulties arising from electric traction, the method of 
comparing the resistances of the tubes by the use of 
the differential galvanometer has been abandoned, the 
Kelvin double bridge being used in its stead 
Calling M the mean of the resistances of four 
mangamn coils of about one ohm resistance, we have 
the following series of values 1 — 

* i 001737 ohms at r| s C. 

a 37 ■» >1 

= 44 » » 

B 4® II M 
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Tbe greatest difference between the value of M 
determined by observation on any one tube and the 
mean is 15-5 parts in one million, while the greatest 
tihange that has taken place in the value of any one 
of the manganin standards of the first division relative 
to the tubes is 45 parts in one million. 

1 Or Scheel has an interesting paper on the expansion 
of solids, describing a series of experiments using the 
Pulfrich form of the Fizeau dilatometer. The method 
leads to results of great accuracy for expansions at 
temperatures up to that of the boiling point of water; 
it is interesting to note that for Berlin porcelain, the 
expansion of which is of importance in connection with 
its upe in the air thermometer, the author confirms the 
result of Chappuis and Harker. Holbom and , 
Gruncisen had found that at high temperatures, say , 
6oo° C., the expansion is much Jess than would be : 
inferred from a formula extending over a range from | 
0° C. to ioo° C. In this respect the porcelain re- | 
sembles fused quart?. < 

In another paper Lummcr and Gehrcke discuss in ! 
a very complete manner the optical properties of dis- I 
persion apparatus of high resolving power, while [ 
reference must be made to two papers, on the scattering 
of particles from heated metallic surfaces, especially 
those of the platinum group, and on the scattering of 
particles from kathode surfaces in a vacuum 

It is clear from this brief notice that the range 
covered is a wide one, and that the Rcichsanstalt is 
still continuing to advance our knowledge in a notable 
degree. 


RECENT GEOLOGICAL OBSERVATIONS IN 
CAPE COLONY .‘ 

W HEN Dr. Edward Brown, in 1669, carried the 
fame of the Royal Society across Europe, and 

n pursued his antiquarian inquiries, he remarked 
lere were 11 Wars at that time when 1 was in 
this Country, between the Elector Palatine and the 
Duke of Lorrain.” In a similar spirit, the geologists 
of the Cape Commission have continued their con¬ 
scientious work in a land divided and subdivided 
against itself, merely transferring their activity to the 
Transkeian Territories, when geological observation 
became incompatible 11 with the necessities of Martial 
Law 11 (1901 report, p. 4) The course of a struggle 
which at one time threatened the Empire is referred 
to as 11 the military problem ”; the serene permanence 
of scientific work has seldom been more aptly illus¬ 
trated. 

The region to which the assistant geologists were 
temporarily exiled lay on the south-east coast of Cape 
Colony, between the Great Kci River and the frontier 
of Natal, in native territories where military rule was 
not proclaimed. In the spring of 1901, however, 
observations had been rendered possible nearer head¬ 
quarters, in the divisions of Swellendam and Rivers¬ 
atile. These led to some corrections of the map issued 
In 1897. Messrs Rogers and Schwarz point out how 
the possibly Cretaceous Uitenhage series can often be 
distinguished from the overlying gravels only by the 
occurrence of fragments of a quartzite in the latter. 
This quartzite is a well marked rock that caps the 
Uitenhage series unconformably. 

The same authors, who then formed the field-staff 
of the survey, describe the general features of the lands 
examined beyond the Skei. Unlike the western 
portion of the Colony, there are here no folded moun- 

Anniiil Report! of 
Town Co/f Timtt 


tho 

Ltd 


1 Cipa t»f Gpod Hopo. Department of AsrhAlum. 

• OfMostaal Cftountalon far 1901 end igoa. (uue 1 
id.. Government Maun, ipn end 1903 respectively-) 

•MO. 1784, VOL. 69] 


tains near the coast, and the moisture-laden air from 
the sea penetrates in consequence far inland. The 
rivers come down from uie Storm Bergen and 
Drakensberg ranges, and cut steep valleyB through 
the vast steps formed by successively elevated 11 coastal 
plains.” From the coast inwards, we may move 
along the edge of the same stratum, on the line of 
strike of a great synclinal. Starting from its axis, 
about the mouth of the Kei River, older and older 
beds are met with as we go north-cast. In Ken tarn, 
Lhe first division, the igneous intrusive masses are so 
abundant as to obscure the stratified deposits of 
Karroo age, and seem (p 31) to have eaten up the 
latter in making a place for Lhcmsetvcs in the crust. 
The variations from dolente to granite appear to have 
originated in a single magma. On nearing Pondo- 
land, the Dwylia Conglomerate, of Lower Karroo age, 
and always important as a lithological horizon, occurs 
with its characteristic glaciated boulders The Table 
Mountain Sandstone of the Cape system comes out 
uncrumpled from beneath it The most interesting 
work done 111 Pondoland was the more detailed ex¬ 
amination of the Cretaceous beds, already brought to 
notice by Baily and Garden in 1855, an< ^ by Griesbach 
m 1871. The lower layers contain rolled chelonian 
bones, and were deposited in shallow water. Among 
the ” superficial,” or post-Cretacrous, beds of Kentam 
is (p 66) a fossihferous quartzite of fresh-water 
origin 

The report for 1902 sees Mr. Rogers installed as 
acting or chief geologist in place of Dr, Corstorphine, 
who has been tempted northwards. Mr. A L du 
Toit, himself a colonial, as we are happy to observe, 
joins the staff as an assistant. The main work for 
1902 lay in Matatielc, up against the Drakensberg 
Range, and still in native territories The intimate 
connection of volcanic energy with the range is shown 
by the discovery of a chain of nineteen vents, in addi¬ 
tion to five recorded to the south-west by Mr, Dunn 
as far back as 1878. They are filled with dolente or 
agglomerate, the latter consisting largely of blown-up 
sedimentary material. The lavas that flowed from 
them, in Jurassic times, over the upper beds of the 
Karroo system, have been weathered away on the 
south-east, but are preserved upon the north-west 
slope Mr. Schwarz points out (report for 190a, pp S 1 
and 60) how the trend of the volcanic line is related to- 
persistent north-east and south-west axes of folding, 
which have determined In the past the coast-line of 
this part of Africa. The old eastern continent had 
receded, by Jurassic times, as far as the line of volcanic 
vents, a later uplift must have been followed by sub¬ 
sidence, whereby the present Transkc an coast-line was 
determined. The edge of the Drakensberg p ateau 
may thus be regarded as the crest of a uniclmal fold, 
the native territories lying on the lower limb. 

The strata encountered range down Irom tne yave 
Sandstone," which may be partly of explosive origin, 
to permo-Carbomferous beds. All these are included 
in the convenient but too comprehensive Karroo 
system (p. 103), though the upper zones may be as 
modern as the Jurassic period Indications of 
remains are already known (p. 33). ™ e _. 

beds " more recent than the famous Tlieriodont 
horizons of the Karroo system, contain thin coals and 
oil shales. The natives at present use ox-droppings 
for fuel, and thus deprive the poor soil of a valuable 

k Work^a? also done in the typical Karroo district, 
south of the Nleuweveld escarpment, where new dis¬ 
coveries of Pareiasaurus have resulted. Considerable 
paina have been taken to place the collections of tne 
Commission in the hands of specialists for determin- 
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at ion, and no one who has seen the development of 
the reptilian material from Us matrix under the care 
of Prof. H G. Seeley can regret that certain speci¬ 
mens, at any rate, have travelled across the sea to 
England. Ci A ] C 


lHE CLIMATE OF SOLTtt AMERICA ' 

N (he volume mentioned below, .ill the mean values 
0/ the meteorological elements whuh constitute 
the climate of the country 111 question arc brought 
together, these values being deduced from a long senes 
of observations terminating with the year igoo When 
it is mentioned lhat the Lountiy embraces 33 0 of lati¬ 
tude, the surface of which slopes from the shores 
of the Atlantic on the east to the snou-tlad summits ; 
of the central range of the Andes on the wesl, the ' 
reader must no! b" surprised if he finds gie.it differ¬ 
ences in the atmotpheric conditions that prevail in the 1 
various parts of the Republic 
A thorough knowledge of the changes in the meteor- | 
ologk il piemen is in this the South American portion 
of the globe will prove of great importance to us 
dwellers in the Old World, for although we aie separ¬ 
ated so widely as regards dislarue, \\c are intimately 
connecied meteorologically ft is quite within the 
bounds of possibility that our gre.it dependency India 
and the region about it (and indirectly the British Isles 
and Europe generally) may be able to check their long 
period forecast on observations made in the Argentine 
Ri public 

In this volume an English translation accompanies 
the Spanish text, so that (he book is available to those 
who (.umiot read lhe latter language In addition to 
the numerous tables showing the mean daily and 
annual variations of the elements, accompanied by an 
excellent statement in each case, Prof. Davis has given 
a set of twenty-six plates which illustrate graphically 
not only these variations, but the mean conditions 
which prevail over this extensive area 

For many of the elements the monthly and yearly 
values for each year since the lommenremcnt of observ¬ 
ation arc included, but an omission is made in the 
cn*e of atmospheric pressure Recent investigations 
have indicated that the variations from year to year 
over the South American comment, more especially 
about the region of Cordoba, arc ihe inverse of those 
about the region surrounding the Indian Ocean, that 
is. when thr iihmii pressure for the year is high 
in Cordoba it is low in India; the insertion of the 
pressure values in this volume for one station, namely, 
Cordob.i, would have been very useful 

For climatological reasons it is necessary !o study 
the readings of many barometers well scattered over a 
country, hence the statement on p 45 that " observ- ] 
ations of atmospheric pressure, however complete, are 
of little practical value if confined to a single 
place. . ” It is important, however, to bear in 

mind that complete senes of barometric observations 
at two stations, one set to check the other, are quite 
sufficient in many parts of the world to study the 
changes over large arras from year to year. 

The publication of this volume will undoubtedly be 
welcomed by meteorologists and those who wish to 
make themselves acquainted with the weather of the 
region surveyed, and the very complete manner in 
which the information has bern brought together in 
this convenient form should add to its usefulness 

W. J. S L. 

1 “ClUnata of Um ArrauiM Republic 11 Compiled from Observations 
made ip ibe end of the Yew ipm By Waller G Davis. Director of the 
0,60,1 Pp 194; * pUlw (^Wished by the 
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NOTES. 

A circular signed by Prof. A Tondll in 4 Prof. V. 
Cerruti announces that it Is proposed to erect a memorial 
In honour of the late Prof. Luigi Cremona, professor of 
higher geometry in the University of Rome, and director 
of the engineering school The fame of Prof. Cremona Is 
world-wide, and his works have exercised a great influence 
on research in fields of pure and applied mathematics. It 
Is intended that the monument to his memory shall be 
on international one, and the hope is expressed that all 
who hove been Inspired b\ his discoveries, or have regard 
for his genius, will inninbute to the fund being raised. 
Subsiriptions should Lie sent to Signor J Sonzogno, Piazza 
San Pietro in \ incoli, 5, Rome 

At a inerting of the Bath Town Council on Tuesday, 
mention was inudi* of the fart that helium has been found 
in gase*. from the largest and perhaps the best known of 
the cm ’h hot mineral springs, the King's Bath. The de» 
posits th.it 1 olli 11 in the tanks and pipes at the three springs 
have also been invistigated A few weeks ago a quantity 
of the deposit from ihe new Royal spring was obtained and 
, sent to the Hon H J Strutt, who, In a communication 
I to the Baths Committee, remarks —“ My experiments have 
led to some conclusions which nmy, I hope, interest the 
! lumnuttoo 1 have Found that the deposit (ontains radium 
in appreciable quantities, though f am sorry to say not 
enough to pay for extraction It will be remembered that 
the gas which bubbles up from the springs contains a small 
propoition of helium. Sir William Ramsay has recently 
made the most important discovery that radium slowly 
evolves helium by a spontaneous change 1 think I here can 
be little doubt that the helium of Bath owes its origin to 
large quantities of radium at n great depth below the earth's 
surf.ue, A little of this radium is earned up by the rush 
of hot water and is found in the deposit Mv experiments 
promise further interesting developments, which I shall 
h.ne much pleasure in bringing to the notu~e of ihe com¬ 
mittee in due course " 

A meeting was held in the house of the Zoological Society 
01 Tuesday to consider proposals for the organisation of 
* oclogi&ts Forty-one zoologists from England, Scotland 
uni Ireland attended the meeting The following resolu¬ 
tion was carried by a large majority — 11 That it Is desir¬ 
able that the zoologists of Great Britain and Ireland be 
organised for the consideration of all matters affecting the 
interests of zoology and zoologists, and to take such artion 
as may seem desirable " A committee consisting of Prof. 
Cossar Ewart, Prof- Bridge, Prof Hickson, Dr. Scharff, 
Dr. G. C. Bourne, Dr. Ridewood, and Mr Cunningham 
was appointed to draw up a scheme 

We are glad to sec among the New Year honours 
gazetted by the India Office the name of Dr. W. T Stan¬ 
ford, F.K.S , who hoi been made a Companion of the Order 
of the Indian Empire. Dr Blanford, whose services to 
Indian geology and zoology are known to all our readers, 
joineu the Geologual Survey shortly before the outbreak of 
the mutiny, and is one of thr few civilians entitled to wear 
a Mutiny medal 

On New Year’s Day we had the pleasure of Inspecting 
a series of the well-known animal photographs of the Messrs. 
Kearton now being exhibited to the public at 175 Bond 
Street. All these, reproductions from the original photo¬ 
graphs have been considerably enlaiged, although not to 
such on extent as to impair the sharpness or blur tyia 
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details. The owners are lo be congratulated, not only on 
the general character of the exhibition, but likewise on the 
fact that none of the photos h^e been 11 touched up,’ 1 Mr. 
Cherry Kearton specially prides himself on the photo of a 
great crested grebe on her nest, which took seven days’ 
wfctchlng before it could be secured 

Sfn William Ramsay, KC.H, will, we learn from 
Science, give a course of lectures during the summer session 
at the University of California on 11 The Constituents of the 
Atmosphere and the Emanations from Radium " 

The year 1905 being the tenth anniversary of Rontgen’s 
discovery of the X-rays v it is proposed to commemorate the 
occasion by holding in Berlin a Kontgen congress, together 
with a Kontgen exhibition Information regarding the 
arrangements will be obtainable from Prof K F.berlein nr 
Dr Immelmano, of Berlin 


The Australian mail has brought the report of the meet* 
ing of the Linnean Society of New South Wales dn 
November 35 last, from which we learn that the chairman 
made a preliminary announcement respecting the Macleay 
fellowships endowment—the late Sir William Macleay’s last 
and crowning benefaction to science Subject to a life- 
interest in the principal on the part of his widow, lately 
deceased, Sir William bequeathed to (he Society the sum 
of ^,ii m/. for the foundation and endowment of research 
fellowships, tenable by graduates in sueme of the Uni¬ 
versity of Sjdney upon certain conditions specified in the 
tpstamentan directions On October 34, 1903, the 

executors paid to the Society the sum of 31,350! , which the 
count il has since invested at 4 per 1 rnt per annum The 
rouni il does not expect to be in a position to make appoint¬ 
ments to the fellowships before ubiut the middle of this 
year 


A 51 'Ut.ML meeting of the Berlin Geographical Soiiety 
will be held on January 13 lo greet the members of ihr 
Germun Antarctic Expedition and receive the report of Prof 
E. von DrygnJski on the course and results of the expedi¬ 
tion. An address will be given bv Prof VanhnfTen on Lhe 
faunn of south polar regions 

On luesday next, January 13, Prof L C Mull will 
commence 1 course of six lectures at the Knyal Institution 
On the 11 Development and Transformations of \nimals ” 
On 1 hursday, January 14, Mr G K M Murray will deliver 
the first of three lectures on the “ Flora of the Ocean,” and 
on Saturday, January 16, Mr J A. Fuller-Maitland will 
begin a course of three lectures on 11 British FoJk-Song M 
The Friday evening discourse on January 15 will be delivered 
by the Right lion I-ord Rayleigh, his subject being 
’’’Shadows", on January 22 by the Ke\ W Sidgreaves, 
on " Spectroscopic Studies of Astro physical Problems at 
btonyhurst College Observatory”, and on January 29 by 
Mr, I) G Hogarth, on 11 The Marshes of the Nile Delta ” 

Capmins S P James and W Gifn Liston, of the Indian 
Medical Service, write from Simla lo point out that the 
third volume of Mr F V Theobald’s work on the Culiciri.** 
contains reproductions of portions of plates which they have 
prepared for a monograph on Indian Anopheles, and that 
statements are made In b number of cases without reference 
to the work of the individual observers upon whose results 
they arc based, Wc have referred the matter to Mr. 
Theobald, who writes —” I much regret that lhe plates 
and information to which they refer should have been pub¬ 
lished without acknowledgment in my book The omission 
was due entirely to inadvertence, occasioned by the press 
or mutter railing Tor record In the work Steps nre being 
token to remedy the error.” 

We learn from Science that the following Bill has been 
introduced into the U S House of Representatives and re¬ 
ferred to the committee on coinage, weights and measures 1 — 

Be it enacted by the Senate and House of Representatives 
af the United Stater of America in Congress assembled , 
That on and after the first day of January, nineteen hundred 
and Ave, all the Departments of the Government of the 
United States, in the transaction of all business requiring 
the use of weight and measurement, except in completing 
the survey of public lands, shall employ and use only the 
weights and measures of the metric system, and on and 
After the first day of January, nineteen hundred and six, 
the Weights and mensuies of the metric system shall be the 
lego] standard weights and measures of and in the Unite! 
Stores.” 
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Tiif Tom 5 publishes Lhe following communication from 
iLs Madrid tor respondent —” In anticipation of the total 
eclipse of the sun of August, 1905, the papers are beginning 
lo urge (he Government to include in Lhe i_.sum.ilos for 1904 
in Hem providing for a scientific mission of Spanish 
astronomers to be sent abroad, in order Lo study in foreign 
observatories the latest methods of investigating the pheno¬ 
menon For the eclipse of 1900 the Cortes voted 190,000 
pesetas, but Lhe measure was taken no late that the money 
was spenL at a loss It may be mentioned that the zone of 
about 200 kilometres covered by the ellipse of 1905 traverses 
Spain from Galina and Asturias to Valencia and Castellon 
The northern coast between C’orufia and San Vicente dp la 
Barquera, rind the eastern from Valenua to the Gulf of 
San Jorge will be included in the zone of total obscurity, 
Observers at Ferro I, Lugo, Oviedo, Gijon, L6on, Palencia, 
Burgos, Sonn, Teruel, and Saragossa will have some four 
minutes in whiih to make their observations Madrid lies 
to the south of the zone of total ellipse It would be well 
if foreign astronomers would lend their sympathy to Spanish 
students to faulilnlc the preparations for the moNt effective 
utilisation of these precious moments ” 

With lhe daily weather report for January 1 the Meteor- 
ologu al Ofiice issued a small subsidiary chart showing the 
total nun fall in 1903 at those stations which report by tele¬ 
graph, together with the percentages of the average annual 
fall for the thirty-five years 1866-1900. 'I he chart shows 
verv clearlv the general distribution of the rainfall of the 
year, so far us it is represented by the stations referred to. 
lhe greatest fall, 67 inches, ouurred at Valencia, 120 per 
cent of the yearly average At Stornoway the amount was 
02 inihcs, 133 per vent of the average (46 02 inches), this 
latter value b**lng nearly 10 inihcs less than the normal 
fall at Valencia The smallest falls occurred on the 
east and south-east coasts of England, at Yarmouth the 
rainfall was only 2483 inches, 95 per cent of the average 
(2O40 inches) lhe greatest percentage excess was 
registered in London, the aggregate amount being 38 
inches, 15O per cent of the average annual fall, and at 
Oxford the rainfall amounted to 142 per Lent of the average. 
At Greenwich (not shown on»the chart) the rainfall for the 
year was 35 58 inches, being 11 43 im hrs above the average 
for sixty years; there were 184 rainy days. The previous 
largest fall there in this period was 3401 inches in the year 

1 * 5a 

Some of the smaller shell-fish, especially cockles, have 
recently been found to be grossly contaminated with sewage 
These fish form a staple article of diet among the poorer 
classes, apd since they are cooked before consumption, It 
might be thought tha| the bacillus of typhoid fever would 
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be destroyed and the molluscs rendered harmless thereby, 
but this cooking is a very perfunctory process, and consists 
In plunging netfuls of the live fish, the shells of which are 
tightly closed, into a vessel containing boiling water The 
Immersion of the cold mass immediately lowers the 
temperature, and when. In the course of two or three 
minutes, the water begins to boil again, the nets are lifted 
out. The scalding kills the fish and causes the shells to 
open, but does not sterilise the contents, and fish that had 
been kept in typhoid polluted water were found to be swarm¬ 
ing with live baUlli after this process of cooking Pro¬ 
longed boiling would be effective, but causes the fish to 
shrivel and spoils them for sale. Dr Klein suggested that 
cooking by steam might be found to sterilise efficiently 
without spoiling the fish as food, and some experiments 
have recently been carried out for the fishmongers’ 
Company with a view to test this Two batches of molluscs 
were cooked, one for ten minutes and the other for five 
The steamer used was a vessrl two feet deep, the fish being 
distributed in three layers on trays, the steam being intro¬ 
duced by a pipe about an inch from the bottom. The results 
were —ten minutes, mussels spoilt and useless, cockles 
all right in upper layer, bottom layer overcooked, five 
minutes, mussels all right, and also two upper layers of 
cockles, but bottom layer of cockles less satisfactory lhe 
bacterial resuks were that the cockles proved to be sterile 
in all cases Thn mussels were also sterile, except some in 
the top layer steamed for five minutes, which still contained 
some living spores As n result of these experiments the 
Fishmongers' Company feels justified in strongly recom¬ 
mending a substitution of steaming for boiling to the trade 

Dibcussino the subject of nuclear division without cell 
division, Mr Ralph Lillie suggests that mitosis is an in¬ 
cidental consequent e of the passage of the chromatin into 
the strongly acid and chromatic phase. This change, he 
believes, Involves the acquisition by the chromatin of a 
negative charge of considerable potential, as a result of 
the inductive action of whuh there ensues a redistribution 
of the ions in the cytoplasm with the production of certain 
differences of electrual potential To these potential differ¬ 
ences are due the appearance of the astral radiations and the 
diminution or surface tension that leads 10 cleavage (flio- 
logwcal Bulletin, vol iv. No. 4) 

In a paper in the Technology Quarterly (vol xvi No. 3) 
Messrs C E. A Winslow and C. P. Nibecker discuss the 
significance of bacteriological methods in sanitary water 
analysis. They consider that the real application of 
chemistry begins where that of bacteriology ends. When 
pollution is eo gro«s that its existence Is obvious and only 
its amount need be determined, the bacteriological tests will 
not serve on account of their excessive delicacy. In study¬ 
ing the gross pollution of streams, treatment of trades’ 
wastes, and purification of sewage, the relations of nitro¬ 
genous and oxygen compounds are of prime Importance, 
that is, when pollution is to be avoided because the decom¬ 
position of chemical substances causes a nuisance, it must 
be studied by chemical methods When the danger is that 
of infection, and arises only from the presence of bacteria, 
bacteriological methods furnish the best Index of pollution. 
With regard to methods, the authors express a preference 
for the use of the fermentation tubes, and of gelatin, and 
of lactose agar, plates 

The secretary of the Durham College of Science, New¬ 
castle-upon-Tyne, writes to supplement the remarks respect¬ 
ing the conditions on which women can obtain degrees in 
the University of Durham, contained in an artkle on the 
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higher education of women published In our iasne of 
December 24, 1903. Residence in Durham is necessary only 
for women proposing to tak%a degree In arts of the Durham 
University; for Durham degrees in science, medicine, &c« r 
attendance at the Durham College of Scleflce and tht j- 
University of Durham College of Medicine Is the quaUfi* 
cation, and there are many women undergraduates at these’ 
colleges in Newcastle-upon-Tyne 

In the December number of the Zoologist Mr. A. K. 
Cocks discusses the length of the period of gestation In the 
badger, which he is inclined to think la nearer a twelve- 
month Lhan the four and a half months assigned to It by 
Mr Mcade-Waldo 

The homology and classification of the tines developed 1 
in the crown of the antlers of the Carpathian red deer form 
tho subject of an article by Dr E Botezat In Gegenbaur's- 
Mor photo gisches Jahrbuch (vol. xxxii part i). In an. 
appendix the author records the existence of what he re¬ 
gards as two local races of the species, for which the names- 
Cervus vulgaris cam pest ns and C v niontanus are pro¬ 
posed It may be pointed out, in the first place, that C 
vulgaris is not the name of the red deer, and, in the second 
place, that C. v. campeslns is preoccupied by C campeatns r 
one of the names of the South American pampas deer 

Bulletin No 41 of the entomological division of the U S. 
Department of Agriculture is devoted to an account of the 
life-history of the codling-moth and the damage inflicted 
by its caterpillar on orchards lhe author, Mr. C B, 
Simpson, states that this now cosmopolitan Insect was in¬ 
troduced Into the North-west Pacific States about the year 
1880 On account of the genial climate of this new habitat 
two overlapping annual broods are now produced, and iT 
proper preventive measures are not taken to keep them in 
check, the entire apple-crop in many districts is liable to 
damage. The best remedial measures appear to be arsenical 
spraying and banding, and by these means the damage to 
the crop in one case has been reduced from between 40 and 
61 per cent to as low as 10 prr cent , while it Is estimated 
that by continuing the process for a few years the injury 
inflicted by this insect might in any locality be reduced from, 
nearly 100 per cent to 5 or 10 per tent The annual shrink¬ 
age in value of American apple-crops owing to the ravages- 
of this moth has been estimated at 11,000,000 dollars. 

The seas of Japan, Okhotsk, and Bering have been 
attracting of late a great deal of attention from both Russian 
and 'American explorers M. P. Schmidt gives now, in a 
recent issue or the Isvestia of the Russian Geographical 
Society (1903, ii.), a short sketch of the physical geography 
of these seas, with a list of 133 species of fishes found in 
them, and their distribution, the list being baaed both on 
previous research and the author’s own collection, which 
contains 100 species. 

The hydrographic expedition of M. L. S Berg, which 
has collected interesting data concerning the present rise 
of level of Lake Aral, has also studied the temperature, the 
currents of the lake and Its salinity (specific gravity from 
1 0076 to k 0080 in the middle parts, and up to 10084 and 
1 0090, occasionally 1 0094 in sheltered bays). The plankton 
is poorer than in European lakes, and during the hot day* 
It keeps at a certain depth, coming to the surface only m 
the moonlight. M. S A. Zernoff, who has studied- lhe 
Aral collections, has found in them quite a number of form* 
which had only been met with in the Caspian Sea, and had 
only lately been described by Prof. Sara, The expedition 
has also collected ants, lizards, and other specimens of 
Interest to naturalists. 
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, Tjn Century Mogasine for January contains an illus¬ 
trated article on radium by Prof. E Merritt, and one on 
radium and radio-activity by Mme. Curie. The extraction 
Apd properties of the new element are also described in the 
5fraad Mmgasi ne, in the course of an Illustrated interview 
With M. Curie. 

The bound volume for 1903 of Knowledge t which has now 
been published, makes a very attractive book It is pro¬ 
fusely Illustrated, and, aa usual, the astronomical plates are 
'particularly good. The magazine has just been Incorpor¬ 
ated with the Illustrated Scientific News , and the combined 
journal will be published under the Joint title of Knowledge 
and Illustrated Scientific News. 


identical with the figure of Leduc The chief sources of 
error to be eliminated are the presence of air in the density 
flask, the difficulty of completely drying the gas, and the 
solubility of different gases in liquefied chlorine 

In a recent number of the Compter rendus it is stated by 
M. Becquerel that when crystals of hexagonal zinc blende 
are crushed between glass plates they emit a flash of light 
comparable with that which Is produced by the proxfmlty 
of a radium salt in Crookes’s spinthariscope. It is suggested 
that in the latter case the positively charged a-partlcles 
fracture by their Impact the surface of the blende, and that 
the flashes of light observed are thus caused by a inrrhjnical 
action an the screen 


The second part of vol. ii. of " The Fauna and Geography 
of the Maldlve and Laccadive Archipelagoes," being the 
account of the work earned on and of the collections made 
by an expedition during the years 1899 and 1900, has been 
published by the Cambridge University Press This part, 
edited by Mr. J. Stanley Gardiner, contains the following 
three reports.—marine raollusca, by Mr. Edgar A. Smith, 
the Enteropneuita, by Mr. R. C. Punnett; and marine 
Crustacea—the spider-crabs (Oxyrhyncha) and the classifi¬ 
cation and genealogy of the reptant decapods—by Mr. L. A. 
Borradaile. The third part of vol ii is to be published on 
May 15. 

We have received the second series of vol vni. of the 
“ Proceedings and Transactions of the Royal Society of 
Canada," and notice that it contains a full account of the 
twenty^first general meeting held at Toronto m May, 1902. 
The presidential address, by Sir James A Grant, K.C M G , 
had for Its subject the universities in relation to research, 
and constitutes the first appendix to the first part of the 
volume, which includes the Proceedings. The second 
appendix contains reports from twenty-seven associated 
'literary and scientific societies In Canada, some of the re¬ 
ports being in French. Similarly the section of the Irans- 
actions dealing with French literature, history, and 
archeology is given in French Among papers read before 
the section concerned with the mathematical, physical, and 
chepiical sciences may be mentioned .—On the stresses de¬ 
veloped In beams loaded transversely, by Prof H. T Dovey, 
F R.S.; researches in physical chemistry carried out in the 
University of Toronto during 1901-a, by Prof W L. Miller , 
•on the existence of bodies smaller than atoms, by ProJ 
Rutherford, on the absolute value of the mechanical equiva¬ 
lent of heat, fay Prof. H T. Barnes; and the specific heats 
of organic liquids and their heats of solutions in organic 
•solvents, by Dr. J W. Walker and Dr. J. Henderson. In 
the section of the geological and biological sciences twelve 
papers are Included, and among them are two by Prof. D. P. 
Penh allow on Osmundiles skidegatensts and notes on 
Cretaceous and Tertiary plants of Canada. Dr. G K 
Matthew contributes notes on Cambrian faunas, and Prof. 
A. P Coleman discusses the classification of the Archaean 
The volume contains numerous well executed illustrations, 
And is an excellent witness to the value of the work In 

science which Is being accomplished in Canada. 

* 

The determination of the density of chlorine gas if 
Attended with many experimental difficulties, and the figures 
obtained by different workers vary between a 448 and 2 491. 
In the current number of the Comptes rendus MM. H 
Meissen and Blnet du Jassoneix describe* Jbelr researches on 
thle subject Three groups of experiments are given, In¬ 
volving seventeen determinations, and the final figure Re¬ 
garded at the most probable is a 490 at o° C , a value 
Mn Tsfiii vni finl 


Tub origin of natural asphalte or bitumen has given rise 
to much speculation, and the suggestion has been made that 
ft is produced by the destructive distillation of vegetable re¬ 
mains mixed with organic matter, and especially with fish 
Another possible explanation is suggested by the production 
of an artificial asphalte by heating natural petroleum with 
sulphur. The series of paraffins is not affected by this 
treatment, but the naphthenes which are present in the 
petroleum undergo condensation and give rise to bodies 
which may be regarded as typical constituents of asphalte 
Two of these, prepared by the action of sulphur on ace- 


naphthene, C l0 H 


XH. 

1 n >Ah,’ 


have recently been described by 


Karl Dziewortski in the Benchtc The first is a hydro¬ 
carbon, C„H lg (trmaphthylene benzene), melting at 387° C , 
which contains no less than ten independent ring systems, 
and is therefore named decacyclene, whilst the second Is a 
sulphur-compound, C u H lfl S (dinaphthylenethiophen), melt- 
ins at 278° C 


The additions to the Zoological Society's Gardens during 
the past week include a Mozambique Monkey (Cercopithecus 
pyqerythrus) from Ea9t Africa, presented by Lady Amherst; 
a Patas Monkey (1 Cercopithecus polos) from West Africa, 
presented by Mr. F A Knowles, a Lesser White-nosed 
Monkey fCercopithecus petaunsla ) from West Africa, pre¬ 
sented by Mr. G. A Hanton; a Black-backed Jackal (Cams 
mesomclas) from South Africa, presented by Captain 
Moseley , a Halry-ruinped Agouti (Dasyprocta prymnolopha) 
from Central America, presented by Mr John Gordon; two 
Ring-tailed Coatis (JVosua rufa) from South America, pre¬ 
sented respectively by Mr H Everest and Mr. D. K 
Mackenzie; a Water Rail (If alius aqualicus), British, pre¬ 
sented by Mr. F. W Pizzey, a Californian Sea Lion (Otana 
cahforniana) from the North Pacific Ocean, seven Indian 
Fruit Bats (Pieropus medim) from India, deposited 


OUR ASTRONOMICAL COLUMN . 

Astronomical Calendars for 1904 —The 11 Annuaire du 
Bureau des Longitudes n for 1904 contains more than 700 
pages of useful tables and formula, astronomical and 
physical, Including lucid explanations of such matters as 
the several different calendars, the tides, &c. new 
arrangement is Inaugurated jn this year's publication, in¬ 
stead of giving the customary complete set of tables, 8rc , 
only those relating to astronomy, physics, and chemistry are 
included, and it is proposed to omit the chemistry and physics 
next year, giving instead full sets of tables relating to 
general geography, meteorology, and statistics. This 
alternation will be continued in future " Annualres.” 

The 11 Annuaire astronomique et mdtdorologlque, com¬ 
piled by M. Camille Flammarion, attains its fortieth year 
of publication in the Imia for 1904. It gives e complete 
account of the astronomical occurrences due this year, and 
a useful review of the astronomical and meteorological 
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phenomena of recent years. The current issue contains 
many illustrations, among which are some good reproduc¬ 
tions of photographs and drawings of sun-spots, comets, and 
planetary features observed during 1903. The charts of the 
sky and the particulars of interesting phenomena, which' are 
given for each month, will be found very useful by all who 
are engaged in practical astronomy The “Annumre" is 
published by M Ernest Flammarion, 26 Rue Raune, Paris, 
at 1.50 francs (about* ir 3 d ) 

*lhe card talendar issued by Mr Arthur Mee, of 
Llamshen, under the title M The Heavens at a Glann " 
contains a very complete set of the tables and a great deal 
of the Information required by an amateur practical 
astronomer. Being printed on a single stiff card, suitable 
for hanging on the observatory wall, it is exceedingly handy 
to use as a source of reference Jor current astronomical 
occurrences Amongst other Information the card contains 
a list of the principal meteor showers, with concise instruc¬ 
tions to observers, ephemerirics of the planets and lists of 
double stars, variables and nebuke It may be obtained 
from Mr Mee, nt the above address, for 7 d post frir 

The Variaule Star 1921, W Auricaz —In No 5, \ol 
xvnl , of the Astrophysical Journal , Mr J A Parkhurst, of 
the Yerkes Observatory, gives ihe details and results 0/ a 
series of observations of the variable star W Auriga:, made 
by him^ during the period December, i8q8-March, 1903 He 
determined the position of the variable (for 1900) as 
R.A =$h. aom 8 6s , fi = + 36° 48' 53*, and found that the 
magnitude varied from 9 3 at maximum to 13 8 at minimum. 
The strong colour of this variable is indicated by the fact 
that when the visual magnitude was 9 5 tho photographic 
magnitude was only 109 

The variations are best represented, according to the 
curves which Mr Purkhurst has plotted from his observ¬ 
ations, by the following elements -- 

Max =J D 2414648 + 276 fc. 
or Dei ember 24, 1 §98+276 1- , 

tho interval, M-m, being 113 riajs 

Light Lconom* in Si-fitrum Photograph* —In a paper 
communicated to the current number of the Astrophysical \ 
Journal, Mr J A Humphreys describes a number of | 
arrangements used by him in photographing spectra for ! 
utilising to the full the light obtained from the light source j 
under examination He has found that the most generally , 
convenient and effective arrangement, when terrestrial light | 
sources are being used, is to place a spherical reflet cor J 
behind the source so that the toiu* of the reflected light I 
coincides with the origin In this way both tho reflected 1 
and direct light are utilised, and are together focused on 
the slit by an ordinary condenser. Comparison plioto- 
^mphs, which aic reproduced in the article, show lhai the 
light reflected through the source suffers but little from 
absorption, and that the net result of using this arrangement 
is to obtain lines which would otherwise be too weuk to 
photograph, and to strengthen (lie weaker lines 

Another method, which may be used with anv source 
when a grating is used as analyser, Is to place a pair of 
inclined plane reflectors between the slit and the grating so 
that the rays from the top and bottom of the slit are reflected 
Oil to the centre of the grating, thereby rondensing the light 
from the whole length of the slit into ,1 narrower plane, and 
sj< obtaining 11 stronger spectrum. In another, but some¬ 
what similar, form, Ihe two plane reflectors arc placed near 
^1! photographic plate, so that the parallel rays from 
the top and bottom of the grating are superimposed upon 
the rays from the centre It is found that when long-focus 
gratings are used the slight lengthening of the path of the 
rajs by reflection does not interfere, practically, with Ihe 
definition. Many other arrangements, including the use of 
ellipsoidal and paraboloidal reflectors and cylindrical lenses 
are explained and Illustrated in Mr. Humphreys's article. 

Intensity of the Sun's Light — M. Ch Fabry has com¬ 
municated to the Fans Academy of Sciences an Interesting 

E iper on the candle-power of the sun's light at sea-lever 
y an ingenious arrangement, wherein the total solar light 
is diminished in a known ratio by passage through a slit 
and then through an axnmonlacal solution of copper 
sulphate, ho compared the light with a constant standard 
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light of known candle-power, and, after various correction*,, 
found that at sea-level, with the sun at the zenith, the Solar 
light would be 100,000 times more Intense than that pro** 
duced by a decimal candle at a distance of 1 metre- 
Supposing that the intensity of the light emitted by different 
parts of the apparent solar surface is the same, this result 
shows that the intensity of Lhe light received—after atm^ 
spheric absorption—from 1 square mm. of the solar disc la> 
equivalent to 1800 candle-power, as compared with 15^-200 
candle-power per square 111m emitted by the positive pole- 
of the electric arc 

laking the amount of heat received per minute from 
1 square cm of the solar surface as 1*5 calories, M. Fabry 
calculates that the energy consumed per candle-power is- 
about o 12 watt, but, .is the invisible heat rays suffer more 
by atmospheric absorption, the actual amount of energy 
used up is probably between 015 and 02 watt per candle 
(Complcs rcnJui, No 23, vol ixxxvn ) 


PRIZES PROPOSED BY THE PARIS ACADEMY 
OF SCIENCES FOR 1904 
ILL following subjects for prizes are proposed fur the 
j ear 1904 by the Puns Academy of Sciences — 

In geometry, the grand prize for mathematical science 
(3000 francs), the subjeit proposed being to perfect, in some 
important point, the study of lhe convergence of continued 
algebraical fractions, the Dordin pri/c (31x10 francs), to de¬ 
velop and perfect the theory of surfaces applicable to the 
paraboloid of revolution, the Vaillant prize (4000 francs), to 
develop and study all displacements of an invariable figure 
in which different points of the figure describe spherical, 
curves, the Fruncmur prize (1000 francs) and the Pomelet 
prize (2000 francs), for discoveries useful to the progress of 
pure and applied mathematics 

In mechnniis, the extraordinary prize of booo francs, to 
recompense progress m the direction of inireri>mg the- 
eftinencj of the French naval forces, a Mont\un prize (700 
francs), for the improvement or invention of insliuments- 
Uhi ful to tin 1 progress of agriculture, or the mechanical arts 
01 suences , and the Flumey prize (2500 frarns), for an un- 
pimimirnL 01 invention relating to steam navigation 

in astronomy, (he Lalande prize (540 francs), for Lhe most 
interesting observation or memoir dealing with astronomy r 
the Vulz prize (460 francs), for the most interesting observ¬ 
ation mude dining the current year, and the Janssen prize, 
.1 gold medal, for an important work an physical astronomy» 
In geography and navigation, the Hinoux prize (aooo* 
francs), for a work dealing with either of these subjects 
In physics, Lhe Hubert prize (1000 francs), for the best 
treatise or discovery useful in the practical application of 
electricity, the Hughes prize (2500 francs), for work con- 
tnbuting to the progress of physics, and the Knstner- 
lkmrsuult prize (2000 fnnes), for the application of elec¬ 
tricity to the arts, industry, gr commerce 

In statistics, a Montyon prize (500 franco), for the best 
study in French statistics. 

In chemistry, the Jecker prize (10,000 francs), for work 
in organic rheimattyr. 

In physical geography, the Gay prize (1500 francs), for 
a study of the existing variations in the relative levels of 
land and sen, by means of precise observations, pursued 
over a fixed portion of the codsts or Europe or North 
\nienrn 

In notuny, the Desmazifcres prize (1600 francs), for a work 
on the cryptogams; the Montagne prize (1500 francs), for 
work on the anatomy, physiology, development or descrip¬ 
tion of the lower cryptogams, the de la Fons-Mdlicocq 
prize (000 francs), for the best botanical work dealing with 
the north oF b ranee, and the There prize (aop francs), tor 
the best work on the cellular cryptogams of Europe 
In anatomv and zoology, the Snvlgny price (1300 franc*),, 
for the assistance of young zoologists making a special study 
ol the invertebrates of Egypt and Syria , and the Thore price- 
(200 francs), for a work on the anatomy of a European 
species of insect 

In medicine and surgery, a Montyon price (three prizes of 
2500 francs, three mentions of 1300 francs), for discoveries, 
useful in the art of healing, the Barbier price (soon francs), 
for a valuable discovery In the surgical, medical or pharma- 
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c^Ut_lc $1 edehcea, qr In botany In fetation to medicine; the 
Qfdant prize (100,000 fcanes), for the discovery of a 
specific cure for Asiatic cholera, or for the discovery of its 
^aitso, such that the epidemic can be suppressed If neither 
these be forthcoming, the interest on the capital sum will 
be given for a rigorous demonstration of the presence in the 
■ale 6f substances playing a part In the propagation of 
epidemic diseases. The Godard prize (1000 francs), for a 
memoir on the anatomy, physiology, or pathology of the 
genlto-unnary organs, the Lalleitiand prize (1800 francs), 
lor the encouragement of work relating to the nervous 
ayltem, the Baron Lorrey prize (750 francs), for a work on 
military medicine, surgery or hygiene; the Bellion prize 
(1400 francs) and the M£ge prize (10,00a francs), for an 
•essay pn the causes which have retarded or favoured the 
progress of medicine from antiquity to the present day 
In physiology, a Montyon prize (750 francs), for a work 
In experimental physiology, the Fhilipeaux prize (900 
fronts), the Pourat prize (1000 francs), for a study of the 
physical and chemical changes in respiration induced bv 
.high altitudes; and the Martin-Damourette prize (1400 
francs), for a work on therapeutical physiology 

Among the general prizes are the Arago medal, the 
Lavoisier medal and the Berthelot medal, the Montyon 
prizes (unhealthy trades, 3500 francs and 1500 francs), for 
4t discovery ameliorating the condition of an unhealthy trade, 
zhe Wilde prizes (4000 francs, or two of 2000 francs), for a 
discovery in astronomy, physics, mineralogy, geology or 
■experimental mechanics, the Tchihatchef prize (3000 francs), 
for exploration in Asia, the Leconte prize (50,000 francs), 
for a capital discovery m mathematics, physics, chemistry, 
natural history or medicine; the Jean-Jacques Berger prize 
1(15,000 francs), for a work on Pans, the Delalande- 
Gufinneau prize (1000 francs); the Jerome Ponli prize (3500 
francs), the Houllevique prize (5000 francs), the Cahours 
prize (3000 francs), for researches in chemistry , the Sam tour 
prize (3000 francs); the Tr^mont prize (3000 francs), the 
■Gcgner prize (3800 francs), and the Lannelongue prize 
(1200 francs). 

Among these, the prizes bearing the names of Lalandc, 
Desmoziirr*, Lavoisier, Wilde, Tchihatrhef, and Leconte 
will be awarded without distinction of nationality 


RESEARCH GRANTS OF THE CARNEGIE 
INSTITUTION 

LIST oF the grants in aid of acitmlific investigations 
made by the Carnegie Institution during the fiscal 
year 1903 is given below The amount set apart as grants 
for research during that period was 40,000! trom the 
beginning of the Institution to the end of October, 1903, 
the number of applications for grants was 1042, and the 
iota! sum asked for by the 406 applicants who stated the 
Amount desired was more than 440,000/ In addition, the 
•advisory committees recommended grants amounting to 
182,300! , so that the total sum asked for was about 
4)22,300I It will be evident from this that the present in¬ 
come of the Carnegie Institution tan only' provide for a 
small part of the grants requested. The grants made are 
si follows — 

Anthropology —For ethnological investigation among the 
Pawnees, Dr G A, Dorsey, Field Columbian Museum, 
Chicago, 111 , 500! ; for obtaining evidence relative to the 
early history of man in America, Dr Wm H HoIuks, 
director Bureau of American Ethnology, Washington, D C,, 
400! ; to investigate the precious stones and minerals used 
in ancient Babylonia in connection with the investigation 
of Mr. William Hayes Ward, Mr. George F Kunz, New 
York City, zoo/., for study of oriental art recorded on 
seals, &c , from western Asia, Dr William Hayes Ward, 
New York City, 300I. 

Astronomy —For astronomical observations and compu¬ 
tations, Prof Lewis Boss, Dudley Observatory, Albany, 
N.Y., 1000/ ; for Investigating proposal for a southern and 
•A solar observatory, Profs Boss, Hale and Campbell, 
loool-; for pay of assistants to take part in researches at 
the Lick Observatory, Prof, W. W. Campbell, Lick 
Observatory, Mt. Hamilton, Cal., 800/.; for a new reduc¬ 
tion of PJazzi'i star observations, Prof. Herman S Davis, 

NO. 1 784, VOL. 69] 


335 


Gaithersburg, Md., 100I., for measurements of stellar 
parallaxes, solar photographs, Ac., Prof. George E. Hale, 
Yerkes Observatory, Williams Bay, Wis., Boo/.; for deter¬ 
mining the elements of the moon's motion and testing the 
law of g ra vity, Prof Simon Newcomb, Washington, D C. p 
600/. 1 for study of the astronomical photographs In the 
collection of Harvard University, Prof E C. Pickering, 
Harvard University, Cambridge, Mass , 500/,, far pay of 
two assistants to observe variable stars, Prof Wm. M 
Reed, Princeton Observatory, Princeton, N J , 200/ , for 
measurement of astronomical photographs, Ac , Miss Mary 
W Whitney, Vassar College, Poughkeepsie, N Y., 200/ 

Bibliography —For preparing and publishing the 11 Index 
Medicus," Dr Robert Fletcher, Army Medina! Museum, 
Washington, D.C , auoul , for preparing and publishing 
a 11 Handbook of Learned Societies, 1 ' Mr Herbert Putnam, 
Librarian of Congress, Washington, D C , 1000/ 

Botany —For investigation of plant hybrids, Mr W A 
Cannon, New York Botanical Gxrden, NY, 100/ , for 
study of tjpes of water-lilies in European herbaria, Mr. 
H b. Conard, University of Prims}ivama, Philadelphia, 
<W , Desert Botanical Laboratory (Mr F V Coville and 
Mr D T MarDougal, Washington, D.C.), iboo/ , re¬ 
searches on the cytologiLal relations of the Ama*b®, 
Vrasiete and Mvxum) i rlcs, Mr E \V Olive, Crnwfords- 
uilc, Ind., 200/ , for preliminnr) studies on the Philippine 
flora, Dr Janet Perkins, working at the Royal Botanical 
Gardens, Berlin, Germany, 380/ 

r/icmir/ry —For u systematic, ehrniirnl study of alloys, 
beginning with the bronzes and bribes, Prof W. D Ban¬ 
croft, Cornell University, fthara, N Y , tool , for investi¬ 
gation of the rare earths, Prof L M Dennis, Cornell 
University, Ithaca, N Y , ztjn) , for investigations m 
physical chenmtrv, Prof H C Jones, Johns Hopkins Uni¬ 
versity Baltimore, Md , 200/ , for researches on osmotic 
pressure, Prol. H N Morse, Johns Hopkins University, 
Baltimore, Md , 300/ , foi certain chemical investigations, 
Prof A A Noyes, Massachusetts Institute of Technology, 
Boston, Mass , 400/ , for investigation of valuis of atomic 
weight-, &v , Prof Iheo U Richards, Harvard University, 
500/ , for continuing investigations on the derivatives of 
camphor and allied bodies, Mr J Bishop 1 ingle, Illinois 
College, Jacksonville, 111 , 100/ 

hnfrmccrtng —For cxpi ruunnts on ship resistance and 
propulsion, Prof \V F Durand, l ornrll University, Ithaca, 
NY,, 824/ , for stud} of aluminium bronzes, Mr Leonard 
Waldo, New York City, qo«J 

Exploration —For preliminaiv examination of the trans- 
C.ispirtn region, Mr Raphael Pumpdlv, Newport, R.I , 
1300/ 

Geophysics —- Tor investigating the llmv of rocks, ProF 
Ffonk D Adams, Ale Gill tmversit}, Montreal, 400/ , for 
investigating the subjeit of geophysical research, Sic , Prof 
I’ H A'in Hjsp, University of Wisconsin, Madison, Wis., 
500/ 

Geology —For study of the fundamental principles or 
gcologv, Prof I C Chamberlin, University of Chicago, 
l hicdgo. 111 , 1200/. , for geological exploration In eastern 
China, Mr Bmley AVillis, U S. Geological Survey, Wash¬ 
ington, D C , 2400/ 

History —For .m examination nf the historical archives 
of Washington, Mr Worthington C. Ford, Library of 
Congress, Washington, D C , 400/ 

Palaeontology —tor u>nlinii,ihon of work on the mor¬ 
phology of Permian reuhlrs, Prof h C Case, State Normal 
School, Milwaukee, Wis, 100/ , for monographing the 
fossil Chelonia of NorLh Amenta, Dr O P Hay, American 
Museum of Natural History, *40/ , fur continuation of his 
researches on living and fossil rycads, Dr G K Widand, 
Yale University, New Haven, Conn , 300/. , for preparing 
a monograph on the Plesiafaurmn group, Prof S W, 
Williston, University of Chira^o, Chicago, Ill., 160/. 

Physics —For study of certain arc spectra, Prof Henry 
Crew, Evanston, III , 200! ; for aid in ruling diffraction 
gratings, Prof A, A Michel son, University of Chicago, 
III , 300I.; for experiments on the magnetic effect of 
electrical convection, Dr. Harold Pender, Johns Hopkins 
University, Baltimore, Md , 150I , for research, chiefly on 
the theory of light, Prof R W, Wood, Johns Hopkins 
University, Baltimore, Md , soot 
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Physiology —For experiments in nutrition, Prof W O 
Atwater, Wesleyan University, Middletown, Conn , 1000/ , 
for preparing report on the physiology of nutrition, Dr. 
Arthur Gamgee, Montreux, Switzerland, 1300/. 

Psychology. —For certain Investigations on the anthro* 
pology of childhood, Dr G Stanley Hall, Clark University, 
Worcester, Mass., 400!., for researches in experimental 
phonetics, Prof E W Scripture, Yale University, iNew 
Haven, Conn , 320!. 

Zoology, —For determining the laws of variation and in¬ 
heritance of certain Lepidoptora, Dr H E Crompton, 
Columbia University, New York, 50I ; for investigation 
of recent and fossil corals. Dr. J. E. Duerden, Chapel Hill, 
N.C , aool., for investigating the blind fishes of Cuba, Dr. 
C. H. Eigenmonn, Indiana University, Bloomington, Ind , 
aaol , for preparing manuscript and illustrations for a 
monograph on American mosquitoes, Dr. L O. Howard, 
Department of Agriculture, Washington, D C , 400J. ; for 
experiments on the bphaviour of lower animals, Dr. H S 
Jennings, University of Michigan, Ann Arbor, Mich „ 50J , 
bo making a comparative study of the spermatogenesis of 
Insects and other classes of arthropods, and if possible to 
determine the specific functions of the different chromo¬ 
somes, Prof. C E. McClung, Kansas University, Lawrence, 
Kans , tool ; far investigations in experimental embryology, 
Ac , in Naples, Dr E. B Wilson, Columbia University, 
New York, aool , for morphology and classification of deep 
sea sponges, Prof H V. Wilson, University of North 
Carolina, Chapel Hill, aool ; for maintenance or twenty 
tables. Marine Biological Latoratory, Woods Hole, Mass , 
spool,, for maintenance of two tables, Marine Biological 
Station, Naples, Italy, aool. 


SURVEY OF SCOTTISH LAKES . 

I> EADERS of Nature are aware that In the year 1896 Sir 
John Murray and the late Mr Fred. P. Pullur com¬ 
menced to carry out a bathymetrical survey of the fresh-water 
lochs of Scotland, but the work was brought to a standstill in 
February, 1901, owing to the tragic death of the younger 
collaborator, who heroically lost his Life in attempting to 
save others in an Ice accident on Alrthrey Loch, near Bridge 
of Allan. As a memorial to this talented young man, his 
father, Mr. Laurence Pullar, and Sir John Murray resolved 
to complete this important piece of work at their joint 
expense, and in the spring of 190a the survey was resumed 
under the personal supervision of Sir John Murray, with 
the assistance of a staff of young scientific men 1 
During the season of 190a one hundred and fifty-five 
Scottish lakes were completely surveyed, and during the 
past season two hundred and thirty-one, making a total of 
three hundred and eighty-six of the Scottish fresh-water 
lochs completed, Including all the larger and more Important 
ones. There still remain, however, a good many small and 
outlying lochs to be surveyed, but It is anticipated that early 
next season (1004) the actual work of sounding the Scottish 
fresh-water lochs so far as practicable will be completed 
The preparation of the maps for the engraver has been 
going on continuously, and the publication of the results 
of the survey has already been commenced In the Geo¬ 
graphical Journal and the Scottish Geographical Magazine, 
In continuation of the work of Sir John Murray and the 
Ute Mr Pullar among the lochs of the Forth and Tay 
basins, the staff of the Lake Survey commenced operations 
early in 190a in the northern portion of the Tay basin, and 


‘■Oft IWjl con«tiKied of Mr T N Johnston, Aril uibtant u 
JUMloxkt; Mr Inmei Parunn, chrml.t, Mr T H H Garreti. f«olo|ii 
i M» Jimu Murray, uikunt motopliii si 
lha following end lie men took part In iha fiild work for longer or fhorl 

EL U ? , c dur . l !!P ,I F v Jf - Mr H M QUrk > Dr J Suiharln. 

Black, Sir John Jackunn, Mr D C Mclntoih, Mr Jam Walker, and M 
O- J bconrfield After ike completion of ihe Brat neaton'i work, M 
Parvons and Mr Garrett received appointment* In Ceylon and Hot in 
ropectively, and their placet on the etnflT were taken by Mr It B. Your 

SL M, J C V 9 Mr B. R. Wanon end Mr B J 

R^dderburn joined the at off early In 1903L and in July, when Mr Your 
laftio take up an appointment In the South African Cdlleee, Hr J H i 
Weddm-burn took hu place on lbs mag The office workln Edinburgh 
52 W y; Jm m » Ch—.toy, uenury and luMlior, with th. uli 
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after surveying the principal lochs in that neighbourhood 
moved northwards and westwards through rsrtblUf^ 
Inverness-shire, Argyllshire, Ross-shlre, Suthtfkndm^ 
and Calthness-shire, sounding all the more important lochs* 
like Lochs Tay, Rannoch, Trelg, Leggan, Arkalg, ShM^ 
Morar, Maree, Fannich, Shin, Aiaynt, More, Naver„ 
Loyal, Hope, and many smaller ones. In the spring; 
of 1903 a start was made with the lochs of the Caledonian 
Canal (Ness and Lochy) and of the surrounding district* 
then the staff moved southwards to Loch Awe and Loch 
Lomond, which were sounded for the sake of comparison 
with the surveys carried out by the Admiralty In the year 
1861. Subsequently the staff was split up Into small parties, 
one party proceeding to the south of Scotland to survey 
Lochs Doon, Ken, Dee, Sic , a second party proceeding to 
Lewis to survey Loch Langavat and other smaller techs, 
while a third party proceeded to Orkney and Shetland to 
survey Lochs Harray and Stenness, and the numerous small 
lochs in those islands 

In addition to the routine sounding work, continuous 
observations of a varied description have been carried out 
on Lorh Ness throughout the past season. In order to 
study the seiches in Loch Ness, a limnograph, constructed 
In Geneva under the supervision of Dr. Ed- Sarasln, was 
set up In the grounds of St. Benedict's Monastery at Fori 
Augustus (by kind permission of the Lord Abbot), and hai 
been in charge of Mr. E M. Wedderburn. The records 
obtained are now being studied and classified, and ore Utah 
to lead to Interesting results, uninodal, bmodal, and multi- 
nodal seiches have been recognised, and their duration, 
periodicity, and amplitude determined. 

Continuous observations of the temperature of the watei 
at different depths in Loch Ness have also been carried or 
by Sir John Murray, Mr. Watson, and other members ol 
the staff since July The temperature changes have been 
studied systematically—first, by means of platinum re¬ 
sistance thermometers with Caliendar’s recording apparatus,, 
installed by the Cambridge Scientific Instrument Co., at a- 
cost of several hundred pounds, from a yacht anchored in 
300 feet of water off Fort Augustus, and connected with- 
the shore by an electric cable, second, by means of ordinary- 
reversing thermometers at Fort Augustus and from a steam 
yacht, which during several weeks made numerous cruises 
throughout the length of the loch. Difficulties have cropped 
up with reference to the working of the electrical thermo¬ 
meters, but the observations made thus far have shown that 
the waters in Loch Ness aro in constant motion, even down 
as far us 300 to 400 feet The motion of the upper waters* 
in Scottish lochs has been already studied by Sir John 
Murray, who advanced the theory that a wind blows the 
surface water before it, and so causes a slope of the upper 
lsothermals down towards the lee shore. The investigations 
in Loch Ness confirm this theory, whilst adding some re¬ 
strictions for this particular case. But the chief interest 
attaches to the study of the motion of the deeper' 
isotherms, which have never before been studied with* 
care. These isotherms have been found to be swinging in 
a periodic fashion, with a natural period of about three 
days It is supposed that we have here an Internal seiche, 
with the separating surface determined by the greatest 
change of temperature with depth, the restoring force being 
given by the difference of density between the warmer- 
upper and the colder deeper waters The investigatfona- 
Indlcate that this internal seiche is started by gales or winds 
of a strength above tho average. 

Many biological observations have also been mode In Loch 
Ness and neighbouring lochs by Mr James Murray, Mr. 
Scourfield and others, by means of various kinds of tow-*'- 
nets and drag-nets, with the view of obtaining some inslghi> 
mto the relation between the habits and distribution of the* 
different planktonic and benthonlc organisms and the vary¬ 
ing physical conditions 

All these limnological Investigations have been carried* 
out under the Immediate superintendence of Sir Johm 
Murray, who took up residence at Fort Augustus from the 
beginning of July until the end of October, and arrange- 
ments have been made for the continuance of the tempera* 
ture and seiche observations under the charge of Mr. 
Watson, and of the biological observations under the charge* 
of Mr, Jamn Murray, throughout the winter. 
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Tft* SENESCENCE Of ORGANS AND ITS 

uIna SNCS ° N p * thological pheno- 

'A fAPER by Prof. R. Wledershelm on the senescence 
**“ of organ* in the phylogenetic history of men and 
It* Influence on morbid phenomena ha* been published In 
the PoUtUch-anthropofogkchcn Revue t VI. Jahrgang, Heft 
6 {Thuringliche Verlags-Anltalt Eisenach und Leipzig) 

In emphasising the Tact that in many cases organs, or 
tissues, which are spoken of as vestigial, and are con¬ 
sidered to be functloiucBs, may in reality play an important 
part in the physiological balance of the organism, the 
-author polnes out that the same is true not only of those 
rpart* which are degenerating, but also of those which, 
though at present of comparatively little Importance in the 
-ordinary sense, are in a state of progressive development, or 
have undergone a change of function. 

Pathologists have Long recognised the fact that tissues 
-which have been arrested in development during ontogeny 
are likely at certain times to give rise to pathological con¬ 
ditions, and Prof, Wiedersheim maintains that one is 
Justified In speaking of the old age and senile degeneration 
of organs, or tissues, In a phylogenetic sense, just as one 
uses these terms In the case of individuals. He believes 
That In many cases there is evidence that certain phylo¬ 
genetic stages In the development of organs, or tissues, are 
less resistant than others to pathological changes, just as 
in the Individual the tissues are less able, at certain ages, 
to resist baneful Influences arising within or outside the 
body A large number of examples are given to show that 
•organs phylogenetlcally very old are often prone to various 
-diseases, such as carcinoma, Sic 

The question is discussed as to why organs which have 
reached this form of old age are retained, and the con¬ 
clusion is arrived at that they have no selection-value, and 
therefore do not affect the preservation of the species. 

Organs, or parts of organs, which are in this sense 
phylogenetlcally aged are compared by the author to the 
aged members of a community, who may roughly be 
•divided Into two classes-—one containing those who con¬ 
form to the arrangements made for them by the community 
and take little or no interest in what is going on, the other 
containing those aggressive individuals who oppose im¬ 
provements and progress Society experiences trouble from 
the members of this latter class, and similarly those 
phylogenetlcally aged structures which we have inherited 
from our ancestors may, if they retain sufficient vitality, 
-eerlously affect the vital equilibrium of our bodies 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Prof Pagel has resigned his chair of naval architecture 
In the Berlin Technical School, on his appointment to the 
post of technical director of the German Lloyd 

Dlt. Hi Grassman has been appointed professor of mathe¬ 
matics at Hallo, Mr. F C. M Stbrmer professor of pure 
mathematics In the University of Christiania, and Dr H 
'Veillon professor of physics and chemistry at Basle. 

A course of ten lectures on enzymes and their actions 
will be delivered by Dr W M. Bavins, KR S., at Uni¬ 
versity College, London, on Wednesday* at 5 pm, 
beginning Wednesday, January 13 The lectures are open 
lo all Internal students of the university without fee, as 
well at to qualified medical men, on presentation of their 
•card* 

A meeting of medical graduates of Oxford engaged In 
teaching In London was neld on Tuesday to consider the 
vacancy in the regius professorship at Oxford caused by 
the resignation of Sir John Burdon Sanderson The chair 
was taken by Sir William Church, president of the Royal 
College of Physicians. It ha* been suggested that Lhe pre- 
-sent reader In pathology should be appointed reglus pro¬ 
fessor of medicine, so that the emoluments of the chair of 
medicine might be made to supplement the income of the 
* reader Ip pathology. A statement setting forth reasons 
agsfttnit this proposal has been sent to sN medical graduates 
of Oxford for signature, and the following resolutions were 
flawed at Tuesday’s meeting 41 That in the opinion of 
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this meeting the reglus professor of medicine should be a 
physician who la representative of medicine In Its widest 
sense." f< That it would be detrimental to the best interests 
of medicine In Oxford If the regius professorship were con¬ 
verted Into a professorship of any one branch of medical 
study." 

Scibnce does not occupy a prominent place in the new 
educational monthly entitled School, the first number of 
which has just been received from Mr. John Murray, but 
the contents Include much matter which should stimulate 
interest in education as a whole In summing up his Im¬ 
pressions of American education, obtained during the recent 
visit of the Mosely Commission, the Rev T. L Paplllon 
remarks, " what has struck me most in the little that I 
have been able to see of American education is first of 
all the attitude of the whole people towards public educa¬ 
tion, and their recognition of it as a prime necessity of 
national life, for which hardly any expenditure can be too 
great, next its eminent practical and popular character " 
Lord Avebury contributes some early recollections, including 
his Eton dajs, when the whole course of Instruction con¬ 
sisted of Latin and Greek, with one lesson a week In geo¬ 
graphy 11 Neither arithmetic, modern languages, science 
nor drawing were regarded as essential portions of educa¬ 
tion, and they did not enter into the school course " There 
are also articles, among others, on the late Mr Herbert 
Spencer and on the education of the engineer 

A subject which deserves careful and sympathetic investi¬ 
gation by the Board of Education was brought before public 
notice in the Morning Post of December 39, 1903, and dealt 
with in a leading article. As will be within the knowledge 
of most readers of Nature, there are at the Royal Colleges 
of Science of London and Dublin two classes of students, 
those, namely, who pay fees, and those who hold scholar¬ 
ships, studentships, or exhibitions, and have been selected 
by the Board of Education by competition or otherwise 
Many of these “ Government 11 students hold what are called 
national science scholarships Until 1901 these national 
scholars received during the forty weeks in the academic 
year an allowance of thirty shillings a week, out of which 
the great majority of them had to find board, lodging, 
clothes, books and apparatus—for the national scholars, of 
whom there are sixty, come almost exclusively from the 
lower middle classes, and are without any private means 
Since iqoi, this weekly allowance has been reduced to 
twenty-five shillings a week This reduction in value of 
the national scholarships has, very naturally, given rise to 
much dissatisfaction, and early last year a petition, drawn 
up by the Students 1 Union, was signed by all the national 
scholars in the Royal College of Science, London, and on 
tha advice of the council of the college was forwarded to 
the Board of Education A reply to this petition, signed by 
Mr. F. G Ogilvie, was received In due course, and it con¬ 
tains the statement that 11 in fixing the present rates the 
Board were of opinion that an allow^ce of 1! 55. per week 
would be a sufficient supplement to the resources of the 
students to whom scholarships were awarded to enable them 
to devote their whole time and energy to the prosecution of 
their studies during the period over which the courses at the 
Royal College of Science would extend " The suggestion 
that national scholars have private resources upon which 
they can draw} is certainly based upon a misapprehension j 
for only very rarely do such srhokirs receive any allowance 
from home or friends, and we believe that all the national 
scholars at present at the Royal College of Science are with¬ 
out private means. 'I here can be no doubt that for a 
student to live within a reasonable distance of the college 
at South Kensington, and with comforts sufficient to enable 
him to perform his work properly, he must spend more than 
twenty-five shillings a week. The attempt to work earnestly 
and for long hours every daft and at the same time to pay 
his way on the amount of his present allowance, must lead 
to needless irritation, and in many cases to real hardship 
and permanent Injury to health. Tne only satisfactory solu¬ 
tion of the difficulty which has arisen would seem to be the* 
establishment of suitable halls of residence for all scholar- 
ahlp holders, in which that corporate life which is so im¬ 
portant a part of university life may be enjoyed by these 
young men who are studying science for their own and their 
country's benefit. ^ 
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SOCIETIES AND ACADEMIES ■ 

London 

Royal Society, November 19, 1903.— m On the Nemato¬ 
cysts of iEolids.” By G II Qroavonora New College, 
Oxford Communicated by Prof W F. R. Weldon, F R.S 

The nematocysts of zolids were discovered by Alder and 
Hancock in 1843 As early as 1858 St re thill Wright com¬ 
municated to the Royal Phys Soc of Edinburgh the 
results of some observations which seemed to prove that 
these nematocysts were not developed in the body of the 
solid, but derived from its ccelenterate prey This paper, 
though republished in the Microscopical Journal four years 
later, seems to have been entirely overlooked, and the 
nematocysts of nudibranchs have been generally supposed 
to be developed m situ, and have often been quoted as an 
Inexplicable example of homoplasy or even as evidence of 
a close relationship between Mollusca and crelenterates 
C O Glaser has, however, recently supported the opposite 
view 

lhe evidence brought forward in the present paper in 
support of Strethlll Wright's view is as follows — 

(1) Not only are the nematocysts of solids and 
Ccelenterate identical In plan and in mode of discharge, but 
each of several distinct types occurs in both groups 

(а) lhe nematocysts of solids vary from individual to 
individual within the species, and even in the same in¬ 
dividual there may be nematocysts characteristic of two or 
more distinct genera or families of ccelenterates 

(3) Whqneyer it is known on what ccelenterate an seolid 
has recomT fed, the nematocysts of the two are found to 
be identfrWe Also the nematocysts in the fauces are always 
indlstingU^jhable from one of the kinds, at least, in the 
cnidosac. 

(4) Those solids (Jamds, Fiona, and Calma glaucoidcs) 
which are known to feed on non-ralenterate prey have no 
nematocysts. 

(5) Nematocysts and other indigestible bodies have been 
observed to pass through the ciliated canal from the cavity 
of the gastric gland into the cnidosac 

(б) Strethill Wright’s most conclusive evidence was derived 
from an experiment of feeding an ocolid on a hydroid with 
nematocysts different from those in the cnidosnes of the 
asolld. This experiment has been repeated several tunes, 
always with the result that the new neinatoiysts very soon 
appeared in the cnidosac a 0/ the mol id. In one case three 
specimens of Kiezoha peregrtna, with only small pip-shaped 
nematocysts (6 5 p) In their cmdosacs, were fed on Pennaria 
Cavotimi. a hydroid with very distinct ovoid nematocysts of 
two sizes (aj /a and 7 fi) After about a month of this diet 
the pip-shaped nematocysts were almost entirely replaced 
by those of Pennana. These latter were enclosed in cmdo- 
cysts in the ordinary way 

Though the nematocysts of solids are derived from their 
food, they discharge the threads on extrusion from the 
rerata into sea-wate% and there can be little doubt that 
they are used as weapons of defence But an imporiant, and 
probably the original function of the terminal openings of 
th n cerata is the elimination of the indigestible nemato- 
cysts, which, on ,11 count of the diffuse character of thr 
digestive ^siem, cannot easily be got nd of through the 
onus onl_ 

The face of their discharge when extruded naked into 
th A sea-water from the cnidosars or an zeolid proves that 
nematocjsts work without the intervention of living proto¬ 
plasm A study of the conditions of discharge of nemato- 
cysts in ccrlenterntes and mohds, and of their behaviour 
in various solutions, leads in the conclusion that we have 
to do with a phenomenon of osmosis. 

In the development of the cnidocysts two kinds of cells 
take part; one, the so-called “ cnidoblast," ingests and 
arranges the nemntorysis, while others lying between 
adjacent cnidocysts take part in the secretion of the mem¬ 
branous walla Both kinds degenerate in the fully .formed 
enidocyst 

December 13, 1903.—" Preliminary Note on the Resist¬ 
ant^ to Heat of B anthracts ’’ By A. Mallook, F.R S , 
and Lieut -Colonel A M Oavlss, 

This paper describes a series of experiments mode by 
heating water Infected with anthrax to various tempera- 
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hire* for vanourttniM, in order td%etormina tfif tnpNMr 
ture and time necessary for the destruction of the ipota. 1 

The infected water was sealed In glass tubes apd 1 
In steam in an apparatus which was designed sq that arty 
desired temperature could be maintained and simultaneously 
recorded. 

The highest temperature employed was iao° G. and the 
lowest 99 . 

The longest time for which the temperature wae main¬ 
tained was twenty minutes, and the shortest twenty 
seconds. 

From statements made by good authorities as to lbs 
great heat resisting power of the spores of anthrax, it was 
expected that the temperature required to destroy the spores, 
when expressed as a function of the time for which the 
temperature had to be maintained, would form a curve, the 
temperature decreasing os the tune of Its application in¬ 
creased 

The authors, however, found that out of 95 experiments 
111 whirh the tubes were heated to 100 0 C or more, in 81 
nil life was destroyed, and out of the remaining 14 ex peri- 
ments, in which some growth took place after cultivation 
in broth, 19 had become contaminated After heating |8 
experiments were made at temperatures between 99° G. and 
ioo° C In f of these experiments some growth occurred 
after cultivation, 4 of these being found contaminated. 

The conclusion arrived at Is that when anthrax spores 
are heated in water to ioo° C or more, even for twenty or 
thirty seconds, their destruction is almost certain 

Chemical Society, December 16, 1903.—Prof. W, A. 
lilden, F R.S , president, in the chair—The following 
papers were read .—The relative strengths of the alkaline 
hydi oxides and of ammonia as measured by their action 
on cotamine, by Messrs. Debbie, Lauder and Tinkler. 
When aqueous solutions of cotarnine are treated with 
alkaline hydroxides or ammonia the alkaloid Is changed 
from the “ ammonium hydroxide " form to the 11 carbinol ,f 
form As solutions of these two forms of cotarnine exhibit 
very different absorption spectra, it is possible by this means 
to observe the rates at which this change is brought about 
by different alkalis The relative strengths of the alkaline 
hydroxides as determined by this mcLhod are practically 
identical with those obtained by other physical methods 
—Peroxylaminesulphonates and hydroxylaminetrisulphon- 
ates, by Mr. T Haga. —An investigation of the 

sulphazilates and metasulphazilates first obtained by Fremy 
Peroxylaminesulphomc acid, by Dr E Dlvora. The 
author shows that the bluish-violet substance produced by 
the action of sulphur dioxide on sulphuric acid containing 
nitrososulphunc acid is probably, as has already been 
asserted by Sabatier, peroxylaminosulphonic acid, the 
potassium salt of which is described in the preceding paper 
—Constitution of nitric peroxide, by Dr E Divers. It is 
shown from the results of Haga's investigations that the 
mono-nitric peroxide must have the formula O N O, whilst 
the dmitnc peroxide must have the constitution (N 0 ), 0 ,. 
—'Halogen derivatives of diphenyl and dihydroxydiphenyl, 
by Mr J C tain. —Notes on &omp natural colouring 
matters, by Messrs A. G Durkin and K Phlppo. The 
(lowers of Primus spinas* contain the two colouring matters 
quercetin and kampherol. The Japanese dye-stuff 

11 Eukugi " contains a vellow substance closely related to 
lutcolin A number of derivatives of monn, hesperitin, 
myncetin and curcumin are also described—The estim¬ 
ation of methyl alcohol in the presence of ethyl alcohol, by 
Messrs T. E Thorp# and J Hoimoo. lhe method is 
based upon the difference in behaviour of these two alcohols 
towards a mixture of potassium diihromate and sulphuric 
acid —Separation and estimation of silver cyanide and silver 
chloride, by Mr R. H. A Pllmmor. The mixture Is 
treated with boiling dilute nitric acid, and the hydrocyanic 
acid so liberated distilled off and estimated os silver cyanide. 
—Estimation of hydroxyl radicles, by Messrs. H. Mlbbort 
and J J. Burt borough. A modification of Tftchugaeff's 

method Is described —Dlortho-substituted benzoic acids, 
part v., formation of salts from dlortho-substituted benioic 
acids and organic bases, by Messrs. J J. Budbo rough and 
W Wobor ta . C ls-v-camphanatea of d- and Miydrlndamloef, 
by Prof 1 F. S v Kipping* —Resolution, of df-me£hylhydfittd- 
amine, by Mr! G. TStt erss ll. —Isomeric salts of d- and 
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j-rti MW hydrindainines with d-chk>rgp4mphdfailphonlc add, 
by Mir, {i.Tattmlii^The igor optically Isomeric I-menthyJ- 
amijw* and their salts, by Messrs F. rutin and F S 
Kipplkg.-^-Preparation of the tetra-alkyl derivatives of 
BUnnlmethane, by Messrs, W J as p s and S J. B otfohog. 
The authors have prepared a number of these derivatives 
by (he Interaction of magnesium alkyl haloids with stannic 
chloride or alkyl derivatives of the latter,—Optically active 
esters of 0-ketonic %nd 0-aldehydlc adds, part iv , con¬ 
densation of aldehydes with menthyl acctoacetate, by Messrs 
Yi, C. O. Mann and A Lopworth.— Estimation of the 
adulterant In citronolU oil, by Mr M K. Bambsr. 

Geological Society, December 16, 1903,— Sir Archibald 
Geikie, Sec.R.S , vice-president, in the chair.—The igneous 
rocks associated with the Carboniferous Limestone of the 
Bristol district, by Prof, C Lloyd Morgan, F.R S , and 
Prof. Sidney H. Reynold*. Evidence for the contempor¬ 
aneous origin of the igneous rocks is given for several locali¬ 
ties At Middle Hope the ejectamenta thin to the east, and 
lava Is only found to the west, at Spring Cove, near Weston- 
super-Mare, small lapilli were found in the limestone 8 feet 
above the basalt At Goblin Combe there is the most 
characteristic section of ashy beds, the lenticular bands of 
greenish tuff, the limestone-intercalations, the admixture of 
lapilli, limestone fragments, and oolitic grains are stamped 
with the mark of submarine volcanic action , lava closely 
underlies these breccias and tuffs There is evidence of only 
one volcanic episode, which occurred in all cases after the 
Zaphrentls beds had been laid down, and before the strata 
characterised by Chonctes and Streptorhynrhus were de¬ 
posited The lavas are olivine-dolerites or basalts, with 
phenocrysts of olivine or augite They are frequently 
amygdaloidal, and in the vnnolites highly-altered felsper- 
phenocrysts occur. The rocks vary In grain The tuffs are 
all calcareous, and most are best described as M ashy lime¬ 
stones.” The bulk of the lapilli vanes from one-hundredth 

[ tart of the rock to about one-third, and their composition 
s related to that of the basaltic lavas of the district —The 
Rhstlc beds of England, by Mr A- Rendle Short- The 
paper opens with a description of four new exposures of 
these rocks; one at Red]and rests upon Carboniferous Lime¬ 
stone, a second is at Stoke Gifford, with a continuous, well- 
developed landscape-marble, the Insect bed, and no bone bed; 
a third at Gotham Road (Bristol) yields baryta, celestine, 
and NaiodlLa at horizons containing no other fossils, and 
the fourth, at Aust, has given measurements of the upper¬ 
most 13 feet An account is given of the constituent beds, 
with reference to the conditions of deposition 


Paris 1 

Academy of Sciences, Decemhcr 2S, 1903 — M Albert 
Gaudry In the chair —M. Troost was elecLed a vice-presi¬ 
dent for the year 1904 —Researches on the density of 
chlorine, by MM H Moleoan and Blnet du Jaeeoitela 
(see p 333).—On some new syntheses effected by means of 
molecules containing the methylene group associated with 
one or two negative radicals The action of cplchlorhydnn 
upon the sodium derivative of aretylaretone, by MM A 
Honor and G Blanc. The reaction between epichlorhydrin 
and sodium aretylaretone Is distinguished from the reactions 
between epichlorhydrin and the sodium derivatives of 
acetoacetic ester, benzoylacetic ester, and similar compounds 
by the fact that the chlorine reacts with the sodium, giving 
rise to products free from chlorine, one of which appears to 
be CH 4 .C=CH—CH,—CILCH.OH This changes spon- 
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taneouily Into a ketone, the constitution of which is under 
examination —The potash soluble In the water of the soil 
and Its utilisation by plants, by M. Th. Bohlaoelng, jun — 
On rhe first volume of the photographic catalogue of the 
sky published bf M. A. Conner, director of the Observatory 
df Helsingfors, UjtM. Leewy. —Remarks by M R. Zolller 
dn the wSyk of M. Michel Ldvy on the fossil flora of the 
Tonkin Coal-measures.—Remarks by M Alfred Pleard on 
presenting his report on the Exhibition of 1900. —On the 
scapular and pelvic hands in the chondropteryglan fishes, by 
M Armand labatlsr. —Oft the limit of the Jurassic and 
Cfttscsu In the eastern *pert^of Jthe Fygenees, and on the 
exUtenceof two (Rstlnct tBdtft Of format An of couzeramte 
Umentpnee, by MMt^ Ch. piplwt olfl O Mongol.— On the 


Influence of the depth of immersion of a vessel on the speed, 
by M. J. A. Normond. A mathematical investigation Into 
the relations existing between the weights of "coal, engines, 
and other load, the maximum speed, displacement, and the 
exponent according to which the velocity varies in the neigh¬ 
bourhood of the maximum power —On a property of 
functions, by M. H Lebeegu*.—On linear partial differ¬ 
ential equations, by M J. Lo Bonn-—'lhe convergence of 
periodic superposed roots, by M Paul Wlornaborgor-— Oh 
a new system of road traction colled d propulsion continue, 
by M Charles Bernard. A description of a method of 
mechanii ally transmitting the power of a locomotive to a 
series of attached vehicles, the whole train forming a kind 
of articulated locomotive The advantages gamed are great 
precision in sLeermg round corners, and a reduction in the 
weight of the locomotive, since the tractive power is not 
limited, as In the usual type, by the adhesion of its wheels. 
—New elec trom echo men I arrangements of engagement and 
gradual change of velocity, by M Paul Qainltr. A method 
of using an electrically driven motor by whuh its speed can 
be gradually varied from nothing to maximum as required 
—On the extension of the Clapeyron formula to all In¬ 
different states, by M. L Arlfts.—On the luminous intensity 
of stars and their comparison with the sun, by M Charles 
Pobry- Measurements made on the Intensity of the star 
Vega, near the zenith, in calm weather and at the sea-level, 
gave a value equal to a candle at 780 metres distance, 
or 17x10-* candles A relation between magnitude of a 
star as usually measured by astronomers and the candle- 
power is then worked out —On the difference of iegmerature 
of bodies in contact, by M. E Rogoveky. Qiu^ ig dis¬ 
charges, by M J do Kowelakl.—On a difTuf^jJneter, by 
M J Tfiovort. A modification of an Instrumer^dreviously 
described, suitable for volatile liquids The rate of diffusion 
is measured by the change in the refractive index of the 
liquid. — On a new method of preparing some anhydrous 
crystallised fluorides, by M Dofaeqx. By heating a 
mixture of calcium chloride and manganese fluoride, the 
former being in excess, to iooo 0 -i20o°, crystallised calcium 
fluoride is obtained, cither in cubes nr octanedru —Electrical 
osmosis in liquid ammonia, by M Marcel Aeeoll.—On the 
dissociation of alkaline carbonates, by M P Loboau. 
Sodium carbonate, heated 111 a vacuum, is appreciably dis¬ 
sociated, the pressure of the carbon dioxide varying from 
1 mm at 700° C. to 41 mm at 1200° C Similar measure¬ 
ments were also curried out with the iHrbcmntes of 
potassium, rubidium, and czsium.—On the a-nmmo-nitnles, 
by M Marcel Doltfpln*.—The combination 0/ saccharose 
with some metallic salts, by M D. Qouthlor.—On the 
transformation of the primary a-glycols into the correspond¬ 
ing aldehydes, by M Tlffonoau. A study of the mechanism 
of the transformation of (CH,) (C.HJ C(Oli)—CH.OH 
into (Cll,) (C\H a ) CH CH . O by the action of 25 per cent 
sulphuric acid —On the nitru esters, of the arid alcohols, by 
M H Duval. Description of the preparation and properties 
of the nitrates of aretoxyacetic, luitlr, s-ox) butyric, and 
glycollic acids—The action of carbon dioxide upon aquuous 
solutions of aniline in the pn srncc of nitrites, by M Louis 
Mounlor. An aqueous solution of aniline mixed with 
Sodium nitrite gives diazoamidobenzene In present e of 
carbonic acid Silver nitrite with aniline gives the silver 
salt of diazoamidobenzene 1 here is no reaction between 
sodium nitrite and aniline in aqueous solution in the absence 
of carbon dioxide —On the rclrogrndation nf starch b> 
M L Miquenns. 1 he preparation of hydrogenated 
alcohols of the aroma tic scries, by M L6on Brunei. By 
the action of hydrogen in the presence of reduced nitkel at 
i7o°-aoo° C , phenol gives cytlohexnnol, thvmol, hexa- 
hydrothymol, and larvaerol hrxahydrocarvacrol —On the 
oxidation of guaiacum by Intease, by M. Gabriel Bartrmnd. 
—The development of annual plants study of the mineral 
bases, by M G And rtf.—On the culture of sarrnsm in the 
presence of a mixture of algs and bacteria, by MM 
Boullhge and Qfluotlnlanl.—The evolution undergone by, 
fishes of the genus Athenna in fresh and brackish water, 
by M, Louis Houle. -New facts on the n-rays of physlo- 
' logical origin, by M Augustin Oharpentler. The emission 
i of the *i-rays by living bodies is not peculiar to man ; it has 
been found in rabbits, frogs, and other animals. The most 
Important part of the physiological emission of the n-rays 
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appears to take place In thp nervous system, especially 1 In 
the' nerve Centres.—Tu determination rf the perceptible 
mlhimufh add the duration of luminous perception in^rtxsons 
of weak light, by M S. Durand*—On mountain sickness, 
by M. Kronecker.—On the modifications Induced In the 
respiration by the altitude of Mt. Blanc, by M. J. Vallot. 
The relation between the volume of aalf repplred and the 
time spent at the summit Is shown graphically, fl hd also 
the variation in the weight of air breathed —On- a relation 
between,, the work and the so-railed statical work equiva¬ 
lent on the ergograph, by M Charles Henry and Mile J 
lotevko-—Researches on the fdle of the Interstitial gland 
of the testicle Experimental compensating hypertrophy, 
by MM P Avtool and P Boulti.—Phototropism in the 
higher Artiozoa, by M Georges Bohn.—The action of 
anethol upon the organism, by MM. E. Varsnnsi 
" J Roussel aqd L Qodufroy* Anethol shows no toxic 
effects, and may be safely used as a therapeutical agent — 
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Experimental studies in d^vElobiIent. 

^infUhrung in jdH Expenmentelle Entwtckdvjtgs- 
jfByrProft Otto Maas. Pp. xvi + 203. 
(Wiesbaden: J. F. Bergmann, 1903.) Price 7 
marks. 

NE of the most fascinating branches of biological 
irfcjuiry is that concerned with the investigation 
of those factors that underlie organisation and deter¬ 
mine the course of development of the individual from 
the egg to its adult condition From old time the 
question as to why a hen’s egg should give rise to a 
fowl and not to a lizard or a mammal is one that has 
invited but never been met with a satisfactory answer, 
any more than the agencies have been recognised that 
direct and determine the orderly senes of cell divisions 
culminating in the production of a specific form with 
all its marvellous organs and complex tissues. 

It was formerly believed that, in some mysterious 
fashion, the actual structure of the adult lay concealed 
in the egg, much as the flowers of some of our trees 
can be detected in a resting condition, while it is still 
u inter, by stripping off the bud scales that enfold them 
When this view had been shown to be both logically 
and as a matter of experience untenable, the doctrine 
of epigenesis displaced it, but this, too, failed to 
provide a satisfactory basis on which a comprehensive 
explanation of the phenomena could be built up. Thus 
111 quite recent times a revival of the evolution-theory 
has arisen, not, indeed, in the older and cruder form, 
but as promulgated by Wcitmann and his followers 
it has appeared to throw light on, and indicate a reason 
for, the remarkable phases passed through by the cell- 
nucleus during its division, and at the same time it 
took cognisance of the extraordinary phenomena that 
precede and accompany sexual reproduction. It has, 
however, been subjected to strenuous criticism, and 
weighed in the balance it, like its predecessors, has 
been found wanting 

The centre of gravity of current investigation is 
shifting again from the nucleus to the extra nuclear 
coprotoplasm (cytoplasm) As the result of ex¬ 
periment, it has become certain that this part of the 
cell has to be reckoned with in any theories that pre¬ 
tend to group the facts together, and it is pretty 
certainly a good deal more than a mere nutritive sub¬ 
stance which simply furnishes the nucleus with sub¬ 
stances that may enable the latent possibilities of the 
latter to be concerted into actual entities having the 
specific quglity of fopm and other properties The old 
definition of the^fcsejf asdi mass of protoplasm tabl¬ 
ing a nucleus‘la Jkfpuqji to hold good, but the partp 
played by the two coiifetihients admit of more precise 
delimitation than was the case even a few years ago. 

A step of no sihall inrtBrtatice mm Ynade' when It 
was dijpoverqd nfcat W^nvifqgaifeing fertilised 
rogs eggs, so 1 'dp to drive the yqj)c up to one ehd of 
ogg, the course^mnmmtatNB becomes artificially 
m^oblastic. Thus a tdnaftjon ]h produced wjiich is 
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actually mdt with in many eggs1(e g of molluscs) In 
which the yolk is present in large quantity and ib- 
undqutflly distributed. 

Still more important was the further discovery that 
the first few biaatoftiarex of a fertilised segmenting egg 
could be separated and induced to continue their de¬ 
velopment as isolated individuals. For this afforded 
an opportunity of deciding whether the organism wus 
the product of its cells, or the cells of the organ ism - 
The results strongly point in the latter direction. The 
same conclusion is reached from the experiments of 
Hertwig, who by compression succeeded in causing ' 
the early cells of the embryo to take up abnormal 
positions, but the organisation of the larva did not 
then follow the cel[-arrangement, but superseded it 
The experiments \yith isolated blastomeres do not give 
the same resulLs in all cases Thus, if they are 
isolated at the first segmentation of the ovum of an 
Ampluoxus, each gives rise 10 a small but perfect 
embryo, and thus behaves as though it were a small! 
egg. In the sca-urchins, the isolated cells at first 
continue to develop as iheugh the missing part wer£ 
still present, that is, they give rise to partial embryos 
But very soon the form of the normal embryo at the 
corresponding stage is made good, and small but 
perfect larvae may result Yet another example is seen 
in Beroe and some other animals, in which, whilst 
segmentation at first goes on as though the isolated 
pari were a small egg, at later stages the embryo ex¬ 
hibits various structural defects 

It is very important to notice that these various types 
of behaviour do not depend on Lhe nuclei, It might 
be thought that as the small larv®, at first often de¬ 
fective (sea-urchins), had arisen from cells the nuclei 
of which had arisen by division from that of the 
original ovum, the defective character should be corre¬ 
lated directly with this fact The nuclei might tte 
supposed to have diverged in character, so that, for 
example, that of one cell contained in itself the latent 
potentialities of a definite half or other portion of the 
embryo T 1 ut such an explanation is directly con¬ 
tradicted by the facts as shown in Amphioxus, and 
would not be easily reconciled cither with such 
as that of Beroe or by the commonly occurring modifi¬ 
cation of w the further processes whereby small, but 
otherwise perfect, larvx may arise in spite of the 
initially different mode of segmentation Moreover, 
it has been shown that when freshly fertilised eggOare 
shaken so as to separate off portions of the cytopJastt^F 
before segmentation, modifications arc produced Very 
similar to those that occur hi separated blastomeres 
This appears to tell conclusively m favour of the great 
importance of the cytoplasm as a factor in determining 
the progress of development. * In fact the egg, as has 
been well said, is itself an (fcfehj)sm. Not that the 
parts characteristic of the adult are there present irr 
esie, but the substance, the primordial materials out 
of which the early structures are severally built up, 
qftlially present in the unsegmented egg. 

There is some direct evidence available on this point. 
Iq many eggs differences of colour or texture can be 
seta to occupy definite positions in the egg, and if it 
is Mated* these zo^es often rearrange themselves„ 
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apparently under the Influence of gravity, ao ee to take 
up the same configuration as before. This fact is 
highly significant in connection with the production 
of perfect and normal embryos, although the positions 
of the earlier formed blastomeres may have been so 
artificially shifted that their cell descendants occupy 
abnormal positions In the otherwise normal larva. 

The correctness of this general interpretation Is also 
supported by the readiness with which partially 
separated blastomeres will form double embryos. 1 
The two masses of nearly Isolated cytoplasm thus I 
develop independently, the lack of adequate contact 
or continuity between the corresponding parts of the 
two cells being apparently responsible for the mon¬ 
strosity. An instructive comparison is afforded by a 
consideration of the results of artificially induced 
union of originally separate blastomeres of similar 
order. If these are approximated so that the axes of 
the different substances in each are parallel, they 
segment as one organism, that is, the cell division 
is coordinated. If, however, the axes are divergent, 
Chen each blastomere continues to segment more or less 
independently, and monsters of various degrees result. 

These embryos, arising from isolated blastomeres 
of the first or following cell-generations, and also those 
originating from the fusion of previously isolated ones, 
concur in one remarkable characteristic, viz. the size 
of the larva at any given stage is proportionate to the 
relation between the cell from which the embryo 
actually arose, and the ovum of the species. Thus 
embryos from either of the first two blastomeres are 
half the normal size, and so on. 

This variation in size is effected by a corresponding 
reduction in the number of cells that go to make up 
the different parts or regions of the whole, and not 
by a difference in their size At first sight this circum¬ 
stance might seem to favour the hypothesis of 
11 unequal 11 nuclear divisions, t e, the production of 
daughter cells with constantly segregating potenti¬ 
alities. But any such explanation is at variance both 
with the facts of development, taken as a whole, and 
with those of regeneration as well. What the evidence 
does seem to point to is the existence of definite sub¬ 
stances present in the cytoplasm, and that these, 
though not actually representing the several organs 
mi parvo, nevertheless do represent substances necessary 
to the formation of these organs—a very different thing. 
It is, then, intelligible why an organism that is left 
with only half the amount of any one such substance 
can only produce half the number of cells during 
cleavage; and a working hypothesis can be formed 
as to why regeneration is possibfe in some cases 
whilst it is apparently excluded in others. There 
exist strong grounds for believing that the formative 
stimuli leading to organogenetic development normally 
reside in the nucleus, but unless the substances cap¬ 
able of responding or of cooperating in the response 
to a stimulus are present, a normal result need no more 
be expected tfyan that a printing machine should be 
capable of turning out a printed page unless the type 
had been inked. 

But though the grodttd is being broken, much will 
have to be done before we are in a position to give * 
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satisfactory explanation of the phenomena of develop¬ 
ment and regeneration. At present it la sufficient to 
analyse and Investigate experimentally the ageftcM 
that are concerned in these and other vital processed? 
we shall thus, and only thus, be able to elevate the 
surviving elements of existing hypotheses to the rank 
of well-founded theory. i 

The volume by Dr. Maas will form a useful sourew 
of information for those who may desire to know what 
is being done in these directions. Its author does not 
claim to have treatod the subject exhaustively, end, 
indeed, we could wish the sections dealing #ith the 
chemical and physical aspects of the matter had b ee n 
expanded. Nor will the reader who is familiar with 
the work of Driesch, Roux and others perhaps find 
much recorded that will be new to him, but the present¬ 
ation of the subject-matter Is, on the whole, judicious 
and critical. The work covers a wider range than 
might be gathered from the general tenor of the pre¬ 
sent article, but as the whole subject deserves more 
general attention than it receives, it appeared to be 
more useful to attempt to indicate some of the actual 
results and the questions arising from them, than 
merely to give a discursive synopsis of a book that 
should be read by all who are interested in the more 
important biological problems of the present day. 

J B. F. 


THE ALKALI AND CHLORINE INDUSTRY. 


La Grande Industrie Chimtque Miner ale . By G. Sorel, 
Ancien Ingdnieur des Manufactures de l’£tat. Pp. 
679 (Pans : C. Naud, 1904 ) Price 15 francs. 


'T'HIS work is concerned with the alkali industry and 
i. with those manufactures which naturally group 
themselves around it. That is to say, it treats of soda 
and potash, the chief salts of sodium and potassium, 
the halogens, and the principal industrial compounds 
of the latter, such as bleaching-powder and the 


chlorates 


The point of view adopted is essentially that of the 
manufacturing chemist or chemical engineer. 
Generally, however, the treatment is rather broader 
than this might indicate Thus the history of a process 


or the growth of an industry Is often outlined, and the 
mode of occurrence of the raw materials used is de¬ 


scribed more or less fully. As further illustrating the 


same point we note that, in connection with hydro¬ 
chloric acid, several pages are devoted to a discussion 
of the effects which the acid vapours discharged from 
chemical works produce upon the vegetation of the 
locality. This, again, is followed by a chapter in which 
the general principles of the condensation of vapours 
are discussed from the thermodynamical standpoint. 
Nor does the author disdain to lighten his pages with 
occasional items of miscellaneous^!ot to say trivial— 
information. We learn, for instance, that in Central 


Africa 44 les enfants courent aprta un morceau de set, 
comme les nfitres aprts un bon-bon.” 

The salt industry is dealt with in the opening 
chapter. There is a good description of the production 
of salt from sea-water, end acme particulars of the salt 
deposits of Cordova, Lctframe^ StassHlrt, and Transyl-, 
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iratflA m included. The treatment of the mother- 
liquor* for the recovery of potassium salts leads then to 
thi next chapter, In which the production of potassium 
chloride and sulphate is described 
\ Here In this second chapter we have an instance, 
kraphicalty told, of the kaleidoscopic changes which 
bm unexpected discovery may sometimes bring upon a 
seraing-Iy permanent industry. Balard, the discoverer 
of bromine, had devoted some years of his life to the 
creation of a new manufacture—the recovery of 
potassium salts from sea-water, to wit —for the benefit 
of his beloved Provence. The methods were worked 
out satisfactorily, an influential company was formed, 
and everything promised a great commercial success, 
l.i fact, the products were already on the market when 
news came of the discovery, in the 11 dead lands " round 
th' 1 little Prussian town of Stassfiirt, of those great 
deposits of potassium and magnesium salts which have 
since made the district famous Down went the price 
of potassium chloride to less than one-half its former 
figure, and with the fall vanished the new French 
industry. It did not, indeed, succumb without a brave 
little struggle, and during this the processes were so 
much improved that, as the author apparently thinks, 
a fortunate chance might even now bring them to the 
front again But at that time, at any rate, the fight 
was hopeless, and the works round Stassfurt were 
speedily left victors in the markets which they have 
ever since controlled 

Potassium carbonate from vegetable sources is next 
treated of The burning of plants for the sake of their 
“ potashes 11 the author regards as a barbarous and 
brutal kind of industry. It appears that the march of 
civilisation in the United States is shown by the 
gradual shifting of the centres where potassium 
carbonate is prepared—a remark which recalls, though 
antithetically, the epigram about a nation’s progress 
being measured by the sulphuric acid it requires. It is 
interesting to note thai although at one time potash 
was largely displaced by soda in manufacturing pro¬ 
cesses, yet now, thanks to agricultural requirements, 
the demand for potassium salts is greater than ever 

Iodine and bromine form the subject of chapter w , 
and are clearly if somewhat shortly described The 
next twelve chapters are occupied chiefly with the soda 
industry. The ammonia-soda process is lucidly dealt 
with in two short chapters, and a considerable 
amount of space is devoted to the Leblanc process. 
The author justifies this on the ground that the latter 
method has still some vitality left, and is always cap¬ 
able of making progress. Much of the description is 
certainly interesting, especially that giving personal 
details of the discoverer, his successes, and his vicissi¬ 
tudes But the interest is mainly historical. Even in 
this country the battle of the ammonia versus the 
Leblanc process can hardly be said to be so doubtful in 
jits Issue as the author seems to think it. The electro¬ 
lytic method Is barely mentioned; a little more space 
might well have been devoted to it. 

. In any adequate account of the alkali Industry this 
country must figure largely, and such names as those 
Gostage, Hargreaves^ Mactear, Muspratt, and 
Wond receive due mention In the present work. The 
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English Alkali Acts, Loo, although regarded as 
41 Draconian," are nevertheless commended. Indeed, 
the author is inclined to attribute much of the progress 
which the alkali manufacture has made in Great 
Britain to the fact that the makers were forced to 
collect their hydrochloric acid instead of distributing it 
broadcast over the countryside It is, of course, an old 
story, but it will bear recalling, how, in spite of the 
great clamour raised, the alkali manufacturers were 
compelled to take those steps which eventually proved 
to be their economic salvation The rejected stone 
became the headstone of the corner, the troublesome 
by-product presently supported the whole industry 

Chlorine, bleaching-pouder, and chlorates arc dealt 
wiLh in the last five chapters. There is nothing 
particularly new, but the descriptions include the 
standard processes, such as those of Deacon, Weldon, 
Dunlop, Mond, and Pdchiney, and give a good general 
idea of this branch of chemical industry. 

The work contains a number of illustrations, but 
lacks an index. It will be useful to those who require 
something more complete than a general text-book 
description, but less extensive than Lunge’s standard 
treatise C. Simmonds 


THE ELEMENTS OF ELECTRICAL 
ENGINEERING. 

Electricity and Magnetism . By C. E. Ashford, M.A. 

(London : Edward Arnold, n d.) Price 35. 6d. 
Electric and Magnetic Circuits. By Ellis H. Crapper, 
M I E E. (London . Edward Arnold, n.d ) Price 
io5. 6 d. 

A Text-hook of Electrical Machtnery Vol 1 
Electric, Magnetic and Electrostatic Circuits. By 
H. J Ryan, H H Norris, and G L Hoxie, (New 
York - John Wiley and Sons, London Chapman 
and Hall, Ltd , 1903 ) Price 2 50 dollars, 

HE best method of training electrical engineers 
will probably remain a subject of discussion so 
long as the profession continues to be a profitable one 
Aytiether recourse should be had to the factory or to 
the technical college; whether a combination of these 
two is desirable or necessary, and if so, in what 
manner they should be combined, and whether the 
course at the technical college should be entirely by 
lecture and experiment, or should make free use of 
that royal road to excellence, the text-book, these and 
kindred questions will always be discussed and will 
never be settled. Whilst the discussion goes on the 
writers of text-books continue to flourish until the 
difficulty of deciding whether to have recourse to text¬ 
books or not is overshadowed by the greater difficulty 
of deciding which would be the most profitable to read 
The three books before us illustrate how the budding 
electrical engineer may be caught when he is yet fresh 
in knickerbockers and led by easy steps to a complete 
mastery of his profession. Mr. Ashford's 11 Electricity 
amr Magnetism" is a school-book; it starts by 
assUrfditg that the pupil has no knowledge of the sub¬ 
ject afpV'and, leading him*by a path of experimental 
iitquiry^dli^l by leaving him well fitted to begin on 
Mr. Cropper's more advanced treatise. This read, 
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and rhe fundamental principles of continuous current 
■circuits mastered, it only remains to study alternating 
•currents in the work of Messrs Ryan, Norris and 
Hoxie. 

It is difficult to find anything particular to say of 
^cither of the three books, since each treats its subject 
in the manner which has become by now fairly 
familiar They all possess certain merits not to be 
found in other books of a like kind, and certain defects 
which it is easy enough for the critic, who has only to 
read and not to write the book, to make much of For 
example, Mr Ashford proves Ohm's law with electro¬ 
magnetic instruments, a logical mistake which it 
seems hopeless to eradicate from the text-book, Mr 
Crappcr docs not prove it at all, but states that 11 on 
auount of its importance as the fundamental law of 
electrical measurements, it may be considered in the 
strictest sense a law of nature,” which seems to us 
.rather a novel criterion for laws of nature. Mr 
Wrapper is also somewhat loose in his use of 
the terms force, energy, and power (” watts of 
energy,” for example, is an expression rather difficult 
to understand), and, indeed, in his definitions generally 
—an electrolyte is defined in one place as 11 rt com¬ 
pound liquid with a metallic salt in solution ” These 
are, perhaps, slight defects, but one is justified in re¬ 
quiring more exactness of expression and more careful 
attention to detail in a text-book than one would think 
necessary in a lecture. The best justification that a 
text-bodk can claim is that iL gives precision to the 
knowledge obtained experimentally in the laboratory 

Mr. Ashford's book is intended as a laboratory hand¬ 
book fjfr our own opinion the last thing wanted in a 
.laboratory is a handbook. Such things are never to be 
found for the practical experiments the electrical 
engineer has to make when his days of school and 
college arc over, and the greatest benefit of the labor¬ 
atory training is that it should train the student to 
walk alone When experiments arc so carefully de¬ 
scribed, and the results to be got and the conclusions 
to be drawn from them so plainly pointed out as in 
this book, the value of the experiment is greatly dis¬ 
counted, if the student even takes the trouble to carry 
it out properly. Mr. Crapper, on the other hand, errs 
by giving too much importance to the exercise class, 
if any student works through the enormous number 
of examples given in the book he will have done a 
great deal of arithmetic, but we doubt whether his 
engineering faculties will have benefited much. 

Messrs. Ryan, Norris and Hoxie proceed on what 
is, at any rate to English readers, the somewhat 
novel plan of plunging forthwith into the pheno¬ 
mena of alternating currents, 11 from which the treat¬ 
ment of continuous current phenomena follows 
naturally 11 This seems to us rather putting the cart 
before the horse, as we should certainly think the 
understanding of alternating currents must follow, 
and even then with difficulty, that of continuous current 
phenomena. This method involves also considerable 
mathematical knowledge in the student, and from this 
point of view alone seems scarcely the most suitable to 
adopt. * 

In conclusion, we may repeat that fault-finding Is 
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easy, and that these three books have much to recom¬ 
mend them. They are thoroughly up-to-date, and wM 
compare very favourably with any three other books 
covering the same ground which we can call to mUtd*. 
Their fault is not that they are bad text-books, bud 
that they are good text-books. w 

Maurice SolomonJ 


THE PHYSIOLOGY OF MENTAL ACTIVITY. 

Etudes de Psychologic physiologique et pathologique. 

By E. Glcy. Pp viii+335. (Pans: F£lix Alcan, 

1903 ) Price 5 francs. 

WO-THIRDS of Prof. GJey’s book are devoted lo 
a historical and critical review of our knowledge 
of the physiological changes that accompany intellec¬ 
tual activity. The writer gives a lucid account of his 
own contributions to the subject in chapters upon the 
relation of mental work lo the cardiac, respiratory, 
vascular, excretory, and thermogenic mechanisms. 
He concludes that mental work is accompanied by in¬ 
creased rate of heart-beat (at least in the early stages 
of activity), by arterial constriction and increased peri¬ 
pheral resistance in the extra-ccrebral circulation, and 
by active dilatation of the arterioles of the brain. No 
mention is made of the experiments and views of 
British physiologists in regard to the much-debated 
presence of a vaso-motor mechanism in the brain, 
The author bases his affirmative conclusion merely on 
a study of the changes m form of the carotid pulse- 
curve during intellectual rest and activity He is also 
inclined to believe that during intellectual activity the 
temperature of the brain rises slightly. Yet the 
evidence in favour of this view seems very far from 
adequate, for it has never been shown that the amount 
ot carbonic acid evolved is increased during the activity 
of nervous tissue, and we are powerless to decide 
whether the slight rise of cerebral temperature may 
not be due to other causes, e g. to the increased blood 
supply to the brain, to diminution in loss of heat from 
the skin arising from the already mentioned peripheral 
vascular constriction To cerebral metabolism the 
author also attributes the increase of calcium salts in 
the urine during intellectual activity. This increase 
is said to be accompanied by more abundant excretion 
of urine and of magnesium salts and phosphoric acid. 

Throughout the book Prof. Gley does not attempt 
to veil his intention to find analogies between cerebral 
and glandular activity, but a pnon views, however 
excellent, are of little real avail in the solution of such 
an unusually difficult problem. There is, indeed, one 
complicating factor which is invariably neglected by 
physiologists, to which attention may be directed here. 
It is now generally believed th&t no mental process is 
possible without the simultaneous production of 
efferent impulses—in other words, thoughts must ex¬ 
press themselves in muscular activity. Even if this 
maxim exaggerates the truth, there can be no doubt 
that, as a rule, active intellectual efforts pass over 
into, and to some extent manifest themselves as, 
muscular contractions. These contractions may 
appear as vaso-motor changes or as involuntary move¬ 
ments, and they are largely responsible, at least when 
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wdl pronounced, for changes in the general feeling 
or emotional tone of the individual. Now, In the first 
place, it ii impossible to rule out changes in emotional 
tone altogether during any period of intellectual 
activity. Emotional tone is always present and 
.always changing, obviously so where, as in several of 
ifrof. Gley’s experiments, the intellectual work con- 
4$ted in reading. Secondly, even if we could main¬ 
tain a constant state of feeling, we should still be 
Ignorant how far changes in the blood^irculation 
accompanying purely (1) intellectual activity are due 
to the aforesaid tendency of ideas to realise themselves 
in motor activity, and how far to physiological con¬ 
ditions essential for the manifestation of thot in¬ 
tellectual activity. 

The three remaining chapters of this interesting 
book are concerned with unconscious muscular move¬ 
ments, the muscular sense, and abnormalities in the 
sexual impulse. Embodying as they do material 
already published by the author some eighteen years 
ago, they hardly call for analysis here 

C. S. M. 


OUR BOOK SHELF. 

L*Education fondle sur la Science. By C.-A. Laisant 

Preface by Alfred Naquet. Pp. xlv+153 (Paris;: 

Fdhx Alcan, 1904 ) Price 2.50 francs 

Tjierk is a special interest attaching to this book since 
it shows convincingly that those reforms which arc 
being urged with such conspicuous success in this 
country are also engaging the attention, and calling 
forth the proselytising zeal, of French men of science. 
M. Laisant docs not seem to have acquainted himself 
with the progress of English reform in mathematical 
leaching. Had he studied the reports of the com¬ 
mittees of the British Association and the Mathematical 
Association, and had he realised the widespread alter¬ 
ation in the mathematical syllabuses of our public ex¬ 
aminations, he could not have written .— 11 1’Education 
anglaise, par cxemple, est sur certains points fet surtout 
en cc qui concerne la g4om£trie), plus pi toy able encore 
que la n6trc, ct elle semblc avoir braucoup plus pour 
objet de d£former 1 'esprit quo de ddvcloppcr 1’intelli¬ 
gence, lorsqu’elle impose la recitation par ccsur du 
texte d’Eucflde " (p. 73). The suggestions made in 
M Laisant’s discourse 11 L'Initiation Mathdmatique " 
for the improvement of mathematical teaching in 
Fiench schools are not only familiar to our teachers, 
but are, we arc glad to know, widely used by them. 

Similarly, if we judge from the address 11 L’lniti- 
ation 4 I’Etude des Sciences physiques," it is dear that 
the necessity for the employment of experimental 
methods In the teaching of physics and chemistry is 
much more widely recognised with us than in France. 
One may go even farther and say that our practice is 
in advance of the ideal which M, Laisant places before 
his readers. We have learnt tlpt the only really satis¬ 
factory way for a student to learn science is himself to 
enter upon simple experimental research work, and by 
his own efforts to demonstrate the truth of chemical 
and physical generalisations; M. Laisant seems to 
imply that experimental demonstration by the teacher 
may suffice. 

. I* fe possible here to refer only to a few of the 
interesting questions raised in the othefr two lectures— 
“Education sdentifique et Psychologic" and " Le 
Problimp de ('Education." We are heartily in agree- 1 
ment with M. Laisant that 11 il est certain que les 
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classes peu nombreuses sont une des conditions 

S ircmiferes et essentielles d'une Education nusonnable ,|a 
p 97), but since this means more teachers and a corre¬ 
spondingly larger national expenditure, we must wait 
in both countries for a greater belief in education on 
the part of the authorities. M. Laisant considers that 
“ Ten fan t est un fitre raisonnable; ct le but le plus 
essentiel de l'6ducation " is " de d£veloppcr en lui la 
facultd du raisonnement " (p 66) This is, however, 
not the general experience, and Spencer's is probably 
the wiser view that 11 only after an ample fund of 
observations has been accumulated, should reasoning 
begin." 

The author's remarks on the teaching of morality 
and religion in schools will commend themselves to 
most men of science, who will agree that 41 L'6ducatcur 
habile, en stimulant dans 1'esprit de son £leve le culte 
de la vdntd, en tirant parti ae tous les excmples, de 
toutes les observations, de 1 'experience quotidienne, 
arrivera sans peine 4 fa cornier graduellement cette 
conscience d'enfant pour en faire une conscience 
humainc " (p 120) A T. S. 

The Museums'Journal Vol 11. Jul>, 1902, to June, 
1903 (London Dulau and Co ) 

With the commencement of the present volume this 
important publication entered on a new phase of itB 
existence, appearing in monthly parts instead of solely 
as an annual report Although this change is un¬ 
doubtedly for the better, it renders much of the con¬ 
tents of the complete volume rather ancient news, and 
some of the articles in the one before us have already 
received mention in our columns. 

As regards the general condition of the Museums 
Association, it is satisfactory to learn that during the 
period covered by this report there has been a consider¬ 
able increase of membership, both on the part of 
museums and of associates, and that this increase in 
the finances has been further augmented 6wing to the 
circumstance that several museums previoujj^ on the 
list have agreed to double their subscriptions irt order 
to aid in defraying the increased expenditure Insepar¬ 
able from the monthly publication of the Journal 

As in the case of its predecessor, the contents of this- 
volume cover a very wide field indeed, embracing 
everything connected with museums and natural 1 
history and art exhibitions, including their publica¬ 
tions. A highly satisfactory feature is the amount of 
attention directed to rendering museums as interest¬ 
ing and instructive as possible to the grneral public, 
by whom they are maintained, and whose benefit 
should undoubtedly be their first aim and object. In 
connection with this subject we may especially refer to 
the article on the Haslemcre Educational Museum, by 
Mr E. W Swan ton, which, to fudge from the 
appended plan, appears to be admirably designed and 
arranged for its purpose. In addition to general and 
local collections, this institution includes the almost 
unique feature of an aviary and a vivarium 
Whatever may be the case this country, in 
America, as we learn from an article bv Mr r. C. 
Baker, the introduction of numerous well written^ de¬ 
scriptive labels in museums has proved a decided 
success 11 Visitors," he writes, 11 have been seen to 
spend but a few moments ex 4 mfning cases installed 
by the old method, while a case containing some 
interesting material will be pored over for 
several hours, which fact conclusively proves that the 
addition of carefully prepared descriptive labels Is abso¬ 
lutely essential to the success and usefulness of a 
museum." 

w Labels in museums also form the subject of an 
particle by Mr. F. A. Bather, who discusses certain 
difficultieft in connection with the application ‘ of 
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vernacular names to specimens. Special reference is 
made to the case of the American bison, the author 
stating that no European naturalist could be prevailed 
upon to apply to that animal its Transatlantic title 
11 buffalo. M If, however, he will visit the mammalian 
gallery of the museum to which he himself belongs, he 
will find the label 11 Buffalo, in America " attached to 
the stand of one of the specimens of that species 

Lack of space alone precludes further reference to 
the contents of a volume which cannot fail to be of 
great value to all who have to do with museum 
arrangement. R. L 

Laboratory Physics By Dayton Clarence Miller, 

D.Sc. Pp. xv + 403; diagrams (Boston, USA., 

and London Ginn and Co., 1903.) Price 85 6 d 

This manual by the professor of physics in the Case 
School of Applied Science, Boston, is the result of 
twelve years of teaching experience, and most of the 
descriptions have been employed in type-written form 
for the past six years It is not intended as n pre¬ 
paratory course; at the same time the majority of the 
experiments are of a fairly simple type Constant 
references to existing text-books of practical physics 
(both English and American) show that the author has 
made free use of all sources of information, which is 
duly acknowledged. Many of the experiments are not 
usually met with in text-books, or at any rate are 
not met with in so full a form, Thus the complete 
calibration of n scale by Neumann and Thirscn's 
method is fully described (though without the theory, 
for which reference is made to Guillaume, 11 Thermo- 
mltrie "), and there is an account of the use of Michel- 
son’s interferometer 

The author's aims ore admirable. 11 A Laboratory 
course is not considered as consisting of a certain 
number of exercises to be worked out by each student, 
and to be complete when these arc finished, but rather 
as consisting of a definite amount of time spent in 
judicious experimenting " 

The descriptions of experimental details are good 
and arc not oveidonc The student will not be tempted 
to perform fncrely parrot work. He will require to 
think and scheme in ninny ways before his apparatus 
will prove tractable, and is not this just as it should 
be .I* We wish we could say that the days of organ¬ 
grinding were past 

No attempt is made to give even an outline of the 
thiery of the experiments, and as the references are 
almost entiicly to practical text-books, the student will 
require guidance in his choice of books from which 
,thc theory may be obtained The manual would be 
Improved if references to throrctic text-books were 
givrn as well 

The book is excellently printed and illustrated, and 
is very free from errors of all kinds Wc notice only 
an erroneous definition of viscosity (p 117), and the 
statement on p. 390 that *74 = 0-079577, whereas this 
number is the value of the reciprocal of 4*. 

Opete d% Galileo Ferrari* Vol ii. Pp, vi + 473 

(Milan : Ulnco Hoepli, 1903 ) 

The memoirs included in the present volume may well 
be regarded as classical in the annals of applied elec¬ 
tricity, since they belong to a period which has 
witnessed the birtn and growth of the applications of 
electrical energy to lighting and power transmission. 
The first paper is an illustrated account, published in 
1876, of the then " new induction machines," which, as 
the figures show, differed only in points of detail from 
the dynamo of the present day. This paper is followed 
by a series of five lectures on electric lighting, delivered 
*in the spring of 1879, Just about the tinie when, for the 
first time, the Piazza Colonna at Rome was brilliantly 
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Illumined by 11 Jablochkoff candles." The next 153 
pages are occupied with a report by Prof. Ferrari* on 
the Industrial applications 01 the electric current,'^ 
the Paris Exhibition of 1881. In connection with 
that exhibition, we next have reports of the com¬ 
missions appointed to deal with the determination of 
the ohm, atmospheric and terrestrial electricity, and 
the choice of photometric units The subsequent com 
tents comprise Prof Ferrari a *s award of the prise 
offered in 1884 by the municipal government of Turin, 
reports on the Pans Exhibition of i88jj and the Chicago 
Congress of 189^3, a discourse delivered before the 
Lincei Academy in 1894 on electrical transmission of 
energy, and an obituary notice of Gaulard, to whom 
as discoverer of the transformer Prof Ferraris gives 
the highest praise. 

Elements of the Theory of Integers . By Joseph 
Bowden, Ph.D Pp x + 258 (New York Tne 
Macmillan Company; London . Macmillan and Co., 
Ltd , 1903 ) Price 55 net. 

Just as the names of plants and animals are constantly 
being altered, so the ranges of mathematical study in¬ 
cluded under such general titles as 11 Algebra up to the 
Binomial M or " Trigonometry up to Solution of 
Triangles 11 are changing as time goes on. In the 
" eighties," the average tripos candidate would under* 
stand by 11 elements of the theory of integers " the 
chapter in Todhuntcr's 41 Algebra " which taught him 
to 11 state and prove Fermat’s theorem." The present 
book deals with nothing of this kind, but is devoted 
to proving such rules of algebra as that if a>b then 
0<a, or {-a)x(-b) = + ab, In the course of this 
work a number of cabalistic signs arc introduced with 
which most mathematicians in this country are un¬ 
familiar. Whether these symbols are necessary or 
even helpful must remain n matter of opinion, but there 
is no excuse for the author's incorrect spelling of the 
English language, as exemplified by 41 we hav," 11 ther 
or," " therfor,” "positiv," 44 canceld," 44 fixd;" 
41 giv " 

Gio graphic Gdntrale By M G. Lespagnol. Pp. 

vii + 460 (Paris - Ch. Delagrave, 1903.) 

This is an unusually comprehensive course, not of 
general geography as we know it in this country, but 
of physical geography, to which has been added a short 
history of geographical discovery and an essay on the 
growth of geographical science The physical geo¬ 
graphy part of the volume follows the historical por¬ 
tions, and constitutes about three-quarters of the 
volume. A great deal of geological information is 
placed'before the reader, much more than Is commonly 
included In English books on physiography. The 
Illustrations are numerous and generally good. There 
are many useful tables, and the book, as a whole, is a 
good introduction to an important subject The 
absence of an index and a table of contents will be 
much regretted by students. 

Pushing to the Front , or Success under Difficulties . 
By Orison Swett Marden. Pp. viii + 416 (London: 
Gay and Bird, n.d.) Price 35. 6 d. 

Tub author's object in writing this book was 41 to 
encourage, inspire, and stimulate boys and girls who 
long to be somebody and do something in the world, 
but feel that they have no chance in life.*' Among the 
unusually large number of examples of distinguished 
men who have overcome successfully aU sorts of diffi¬ 
culties, many great men of science are included, and 
Agassiz, Dalton, Darwin, Davy, Faraday, Franklin, 
Galileo, Humboldt, Huxley, and Hugh Miller may 
mentioned. The book should certainly provide young 
men with an incentive to an increased effort to nufee 
the fullest use of their faculties and opportunities 
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LETTERS IO THE EDHOR . 

0y Editor i#gf not hold himself responsible for opinions 
enpre$sed fey hi* corr$Mpondent*. Neither can he undertake 
to return# or to correspond with the writers of, rejected 
fnanuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications 1 

Radio-active G«« In Mineral Sprlogi. 

In a letter to Nature of August 13, 1901, it was 
announced that experiment! carried out at the Blythawood 
Laboratory had shown the presence of a radio-active con¬ 
stituent In the gases derived from the mineral waters of 
Bath. An account of our further investigations has been 
given In a paper read before the Royal Philosophical Society 
of Glasgow, November 18, 1903 Samples of water from 
the Buxton springs have been tested with results exactly 
similar In character to those given by Bath waters. In 
both cases the ionisation-current through the gas obtained 
from the water increased to a maximum in about one hour 
from the commencement of an experiment, and then 
diminished to the normal value In a note added to this 
paper, December 15, 1903, an experiment is described 
similar to one carried out by Mr E. P. Adams (P/11I Mag . 
vol vi. j>. 563, 1903). A current of air was drawn through 
a very dilute solution of a radium salt, and then through a 
Winchester quart containing distilled water The air 
current was continued for two hours The distilled water 
after this treatment was tested in exactly the same manner 
as the Bath water, 11 the results being in all respects similar, 
. - It is therefore probable that the radio-activity of these 
(mineral) waters Is due to the presence of radium near their 
source. 1 ' 

This anticipation has been confirmed by the Hon R. J 
Strutt's discovery of radium in the iron deposits left by 
the hot springs of Bath 

We have recently obtained conclusive evidence of the 
presence of radium emanation in the Buxton springs 
through the kindness of Mr. J W Wardley, who has 
collected samples of the gases that rise through the water 
and forwarded them to us for examination In our former 
experiments with water sent from the springs the amount 
of gas obtained was extremely small, and the consequent 
activity inconsiderable We now find that the activity of 
the gas falls to half value in about three and a half days, 
the corresponding time for the radium emanation being 
3 7 * days (Rutherford) 

It would be interesting to know whether treatment by 
the gases obtained from the springs possesses any thera¬ 
peutic value. Blvthswood 

H. S. Allen 

Blythswood Laboratory, Renfrew 

Projection of Imitation Spiniharlscope Appearance 

In thinking over how to exhibit to an audience the appear¬ 
ance of a xinc-ailphide screen bombarded by radium, one 
of my sons suggested that a klnematograph film often 
imitated the effect, by reason of its punctures being thrown 
on the screen by Intermittent light. Accordingly he made 
a model with two numerously punctured plates mounted on 
eccentrics so as to slide over one another in a periodic 
fashion. It is sufficient, however, to hold two punctured 
platee by hand in the place of a lantern slide, and move 
them irregularly over each other slowly. 

Oliver Lodge 


American Tropical Laboratory. 

Tm Director of Kew presents his compliments to the 
Bdltor of Nature and requests the publication of the en¬ 
closed letter. 

Kew, January B. 

New York Botanical Garden, 

Bronx Park, New York City, 

_ December s6, 1903 

WlRUm, 

to my letter of August 14, 1903, I take pleasure 
that the group of buildings of the Colonial 
of Jamaica at the Cinchona Botanical Garden 

SO. 178$, YOU 6ol 


will bo maintained as a botanical laboratory by the New 
York Botanical Garden under an agreement with the 
Colonial Government, and with the cooperation of the De¬ 
partment of Public Gardens and Plantations of Jamaica, 
sufficient land for experimental purposes and for a nursery 
is included in the leasehold privileges The buildings in¬ 
clude a residence known as Bellevue House, three labor¬ 
atories, two ranges of glass, and one or two small buildings 
suitable for lodgings. 

Investigators are offered the following facilities — 

a The use of tables In the laboratory buildings 

Lodging In Bellevue House or in one of the other 
buildings at Cinchona 

(3) The usa of land for experimental purposes 

(4) Privilege® to study the plantations at Cinchona, and 
also those at Hope and Castlrton Gardens 

(5) Privilege to consult the botanical library of the De¬ 
partment of Public Gardens and Plantations at Hope 
Gardens, and to take books therefrom to Cinchona under 
such conditions as may be imposed by the Director of Public 
Gardens and Plantations 

(6) An immense number of indigenous sprues are within 
easy reach in the primitive fore&U adjacent to Cinchona 
All persons who may apply for permission to study at 
Cinchona must submit such evidence as the Director-in- 
Chlef of the New York Botanical Garden may require that 
they are competent to pursue investigation to advantage. 
While in residence at Cinchona they will be under the super¬ 
vision of the Hon William Fawcett, Director of Public 
Gardens and Plantations, to whose interest and advice the 
establishment of this American tropical laboratory is largely 
due 

A laboratory fee, payable to the New York Botanical 
Garden, will be required of persons granted the above 
privileges 

Upon approval by the scientific directors of the New 
York Botanical Garden, any other institution, society or 
individual may be assigned the use of a table at Cinchona 
by the payment of one hundred dollars annually, which w&ll 
entitle them to nominate students desiring to avail them¬ 
selves of the facilities of the laboratory for admission with¬ 
out the payment of fees, but not more than one person may 
be granted the use of any table at the same time 
The necessary expenses for a month's residence at 
Cinchona, including travelling expenses to and from ports 
on the Atlantic seaboard of the United States, are from 
140 dollars to a00 dollars, for two months' residence 160 
dollars to 330 dollars 

Dr. MacDougal will be glad to give you any further in¬ 
formation concerning this subject that you may care for, 
and we hope that you or some of your students may be able 
to utilise the resources of the laboratory from time lo time 
Yours sincerely, 

(Signed) N L. Britton, 

Director-m-Chief 


Escape of Geaea from Atmospherea. 

In the Literary Supplement of the Times of December aj, 
1903, an erroneous statement is on p 375 placed before its 
readers, to the effect that our alleged knowledge of the 
escape of some gases from the atmospheres of planets and 
satellites is based on an assumed absence of heWim from 
the earth's atmosphere, and has been disposed of by the 
discovery that helium Is present A brief letter was 
addressed to the editor of the 7 imes giving proofs that, the 
above statement is Incorrect, and from this letter an extract 
has been published as a note in the next number of the 
Literary Supplement The metier concerns, one of (he great 
cosmical agencies of nature, and 1 therefore request you to 
allow me to deal with the subject In the more adequate way 
which is permissible when addressing a scientific journal, 

The problem of the escape of gases from atmospheres has 
been approached In two ways, both of which the present 
writer hes tried, and one of them has also of recent years 
been attempted by other scientific men .—(1) The problem 
has been treated deductively by ascertaining the law of the 
^distribution of speeds among the particles of a hypothetical 
kinetic system, so constructed as to be a model of gas simple 
enough fA human mathematics to enable us to compute 
the distribution of speAls within it, and which it was hoped 


My dear Sit 
. Referring 
In stating 
Government 
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'would sufficiently represent what goes on in the actual 
gBBN with which we have to deal This expectation, un¬ 
fortunately, has not yet been fulfilled (see Proceedings of 
the American Philosophical Society, vol xlli p. 108) 
-(a) The problem has been treated inductively by arguing 
upwards from known facts of nature. It is in reference to 
■this second method that the Times makes its statement 
So Far from its being true, as was supposed by thp Timer, 
that the argument is based on the asbuniption that there is 
no helium m our atmosphere, it is pointed out In the first 
memoir upon the subject that there must be just such traces 
-of helium and hjdrogen in our atmosphere as have since 
been detected (see Scientific Transactions of the Rn)al 
Dublin Society, vol \i. pp 308 and 309) 
r \ he facts of nature which were made the data of the 
investigation arc four in number I he first of these is that 
there is either no atmosphere or very little on the moon, 
from whuh it is inferred that the atmosphere which the 
moon shared with the earth when the two bodies separated, 
and whntevei atmospheric gases have simc been evolved 
upon the moon, hn\e by this lime escaped. It ran be shown 
4hat if this lie so, then hydrogen, if uncombined, must bo 
able to escape from the earth There is, however, but little 
free hjdrogen upon the earth, and in the atmosphere there 
is only the merest tr.ue If there is in this trnie any excess 
over what returns to the earth in rain or in other ways, this 
excess is on its way upwards towards the penultimate 
stratum of the atmosphere, which is the part of the atmo¬ 
sphere from which gases escape Accordingly, the amount 
■of hydrogen which succeeds in getting away from the earih 
must be very small, while the store of hydrogen locked up 
in the ocean and in the solid earth is enormous It can, 
moreover, be shown that there is a minute accession of 
hydrogen to the earth from outside, so that on the whole 
the quantity of hjdrogen upon the earth may be almost 
-stationary 

The second and third facts used as datn are that helium 
and free hydrogen arc being continuously supplied from the 
■earth to its atmosphere, and that—probably in both cases, 
certainly in the case of helium—only a very small per¬ 
centage of the gross supply is being washed down by rain 
or in other wins returned to the earth, notwithstanding 
Which neither the hydrogen nor the helium hpj gone on 
accumulating in the atmosphere From this it is inferred 
that the quantuy which is present in the atmosphere has 
adjusted itself 'to be such that the outflow of these gases 
from the upper regions of the atmosphere balances the net 
supnly which the atmosphere receives from below 

One other fact in nature is used as a datum—that the 
earth's potential of gravitation is sufficient to prevent an)' 
sensible escape of the lightest of the abundant constituents 
■of its atmosphere this lightest abundant constituent is 
the \apour of water 

A further paper has been published which is devoted 
specially to dealing with the behaviour of helium in the 
earth’s atmosphere (see Astrophysical Journal, vol xi p 
369) In this paper it is shown from Lhe mnrvrlloush 
■accurate determinations made by Sir itilllam Ramsay and 
his assistants that the supply of helium to the atmosphere 
by hot springs, and presumably the helium which oozes up 
elsewhere through the soil, is from 3000 to 6000 times inure 
than can he accounted for as being a return to the atmo¬ 
sphere of helium which had been washed down by rain, 
whereas the argon, oxygen and nitrogen in such springs 
are all of them present in proportions which are consistent 
with their having been 1 arned down by rain from the atmo- 
■sphere. From which it is inferred (1) that nearly the whole 
of the small quantity of helium in the ntmosphpre is on 
its lfjiy ^outwards, (2) that helium would have become a 
l ar §f r co 8£ r l* uen l °f the atmosphere bv reason of the influx 
fronvjplow if there had been no simuftaneous outflow from 
abovp; (3) that the rate of this outflow is presumably equal 
to the net rate of supply. 

The escape of helium from a member of the solar system 
must be facilitated by the circumstances that those radi¬ 
ations from the sun that can affect helium have the full 
^engih of radiation froth the photosphere, inasmuch as 
the helium in the sun's outer atmosphere emits radiations 
jf same intensity as the photosphere. This m evidenced 
®y the great helium line D, being bright as the neigh- 
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bouring part of the spectrum of the photosphere. W* have, 
moreover, to take into account that outpour of corpuscles 
from the sun which, in the upper regions of bur atmo¬ 
sphere, Is able to excite into Intense activity the Internal 
motions of krypton which produce the green auroral line, 
and presumably with equal and perhaps increased vigour 
imparts energy to the molecules of helium which range ^ 
still greater altitudes, 

G Johnstone Stoney. 

30 Ledbury Road, W , January 7. 


On the Origin of Spiral Nebulaa, 

The ever increasing interest and importance of studies 
relating to celestial phenomena naturally lead up to ques¬ 
tions which, in the present state of our knowledge ( can 
{from the purely theoretical standpoint) in some cases be 
answered in a fairly satisfactory way 

The object of this note is to present certain views (some 
of which ure believed to be new) on the probable origin of 
spiral nebulas, having given to start with an incandescent 
body like our sun 

From theory and observation we know that when different 
parts of the same fluid body have largely different tempera¬ 
tures the mass is in unstable equilibrium The constant 
tendency of the resulting flow of the fluid is to equalise the 
temperature throughout the mass 

If the maximum temperature is in the interior of the 
body and the outside is exposed lo a much lower tempera¬ 
ture, the flow near the surface, through a gradual congeal¬ 
ing of the latter, will be retarded Suih a surface will 
then also act as an insulator and shield to prevent both the 
too rapid loss of internal heat and the free escape of the 
nrcompanj ing gases 

‘lhe visible photosphere of the Bun is known to be in a 
highly heated condition, and the fact that it is almost con¬ 
stantly being ruptured (in some zones more strongly and 
frequently than in others) shows-reasoning from analogy 
—that the solar surface has the properties of a fluid in 
sin h a state of unstable equilibrium that the superheated 
confined masses in the interior are still able to break through 
this suifacc at many points 

If the sun did not rotate on an axis, this surface would 
probably be of uniform strength throughout, for the interior 
circulation would thcr be radial The resultant, however, 
of the rotary and radial forces acting on each particle pro¬ 
duces not only on ellipsoidal figure, but also has the 
tendency to cause each ascending particle to move towards 
the equator 

As n result there is a tendency to produce surface-flow 
towards the equator causing an accumulation of cooled 
matter along the /one which but for this flow would be 
the weakest part or the whole rotating surface. It is there¬ 
fore to be expected that two zones of least strength should 
evist in the solar surface, symmetrically situated with refer¬ 
ence to the equator, but at some distance from it 

Now what is most likely to happen after a body like the 
sun has contracted to such a radius that the surface exists 
In the plastic or semi-solid state 7 

Such a surface will act as nn insulator producing a more 
nearly uniform Internal temperature and a consequent de¬ 
crease in the interior circulation lhe surface flow having 
ceased, and the axial velocity of rotation having increased, 
the zone of least surface-strength will coincide with the 
equator 

During the time required to reaich this stage of the body's 
history it is probable that the lesser vents were gradually 
rlosed as the surface became stronger, resulting In periodic 
outbursts of increasing magnitude at a smaller number of 
openings until finally these also were closed 

As the weight of each particle of matter in the surface 
has increased inversely as the square of the radius (the 
sun’s radius being unity), the internal pressure has been 
Inrreased Through the continued contraction of the 
outer surface this pressure, no longer relieved by periodic 
outbursts, increases far beyond the limit necessary to iup- 

E ort the surface, as a result, the outer boundary grows 
otter and consequently weaker, so that at last a greit 
rupture of the surface takes place on or near the equator. 
The moment this break occurs, the interior masse* and 
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which under great pressure have the properties of 
4 fluid* move with various velocities, and along more or 
less curved lines toward the opening 

That component of the resulting momentum which acts 
Mt right angles to a diameter through the point of rupture 
causes an excess of pressure along this diameter; this 
excess, in the nature of a reaction, acting on a surface 
•already strained to near the breaking point, finally causes 
a second rupture at the diametrically opposite part or the 
^body. 

The ejected masses will not all have the same velocity, 
Chose parts near the outer boundary of each stream will 
he deviated and retarded through side currents and friction 
nt the Aperture, the central parts of the stream will, in 
general, acquire the highest velocity, sufficient to carry the 
lighter matter in a radial direction far beyond the sphere 
of sensible attraction of the parent mass, where it finally 
attains a uniform velocity The heavier masses and those 
near the borders of the opening will form secondary streams 
having various inclinations and velocities which, if there 
were no rotation, would be incomplete art.9 of hyperbolas, 
parabolas and ellipses, in all of which the lighter masses 
would continually be outstripping the heavier ones 

Through the rotation, however, the outer parts of every 
stream are left behind the parts nearer the origin, so that 
each stream falls into a spiral curve of a more or less com¬ 
plicated form, resulting in an increase in the confusion of 
detail with diminishing distance from the centre. 

If the orifices are un the equator, the radially ejected 
streams will be plain spirals [f the line joining the two 
orifices is inclined to the equator the streams will be of 
double curvature, each producing a spiral in the form of a 
helix 1 (conical) This class of nebulas not being confined 
to a single plane will, as a rule, exhibit much confusion 
of detail in projection 

In general a practically straight line drawn from the 
origin to any part of the plane spiral represents the actual 
path traversed by the matter m that particular part of the 
spiral, and the angular length of any given mass, measured 
in the direction of increasing distance from the origin, re¬ 
presents the corresponding art: through which the parent 
hodv rotated, in the opposite direction, while this particular 
mass was being cast out 

The two principal factors which operate to produce the 
observed form of any particular spiral are —(1) internal 
pressure; (a) velocity of axial rotation 
The decrease in pressure, after the surface has been 
ruptured, may in some roses be so rapid that the orifices 
close up before the body has completed a single rotation , 
such a body will, later on, repeat the process, the orifices 
remaining open for a longer period , later still the surface 
will have reached such a condition that the orifices remain 
open for an indefinite period, finally reaching a stage re¬ 
presented (on a small scale) by the earth’s present con¬ 
dition 2 

‘ M the earlier conditions were such that at the time of 
tho first great eruption long ages were required For a single 
rotation of the bodv, the observed form indicates that the 1 
internal pressure remained nearly constant, and that the I 
angular velocity was continually being accelerated (Owing 
to the removal of heated matter from the Interior the con¬ 
traction was much more rapid than that whuh would 
nave resulted from simple loss of heat at the surface ) 
According to this theory, then, the spiral nebulas reveal 
U l ^ P HB * History of the forces operating at the mouths 
of the two opposing volcanoes." The fluctuations m the 
forces and in the relative amount of matter belched forth 
Simultaneously by each crater are faithfully recorded in the 


_ (k , P ^° lo B r *pba of those objects can be found In various astronomic*] 
niblicutortfc The most complete work in ihia line hes been done by Isaac 

X23!! , m D, i '■* R S hu 11 Photographs or Star*, Slir Clusters and 
Nebtilm, v0ls.L*nd,| ( 

t ,. r , 1 worthy of notice, in this connection, that the two most disturbed 
MnTIZr 1 -i?®* 0 ? 11 diametrically opposite to each other end near the 
dWpsated character of these disturbances is shown quite 
phenomena. Martinique belongs to one region, 

Jdiolomeiric changes In lha light of certain find 
^ws^ wn enonnildered m cqunecilon with die phenomena which would be 
o 3 Er!JFL??. rid ^* moving qdIiiioiu of matter (Incandescent at the 
™ mm inclined at a given angle to the line 
observed dot* 1 " hld 10 man *»tWae*ory explanations of ihe 
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often twisted, broken, serrated and irregular aspect of the 
masses which make up the general outline of the main 
hyperbolic spiral curves This history covers the period 
from the first great catastrophe, represented by a distant 
laige mass at the extreme outer limit of one branch, telling 
uj which of the two orifices was the first to relieve the 
Internal pressure, down to the time when the outer portions 
of the numerous inner streams having less initial velocity 
but the Same angular length—or perhaps the outer portions 
of the main streams of a later eruption—reached to such 
distances from the centre as to produce too much confusion 
of detail for further trustworthy analysis of the form seen 
in projection. 1 

The generally more dense and more luminous inner 
boundary of the main spiral curves plainly indicates that 
after all these ages the lighter more swiftly moving but 
Inter ejected particles are still bombarding the earlier 
slower moving masses. Every time either orifice came 
nearly in line with, say, a particular distant previously 
ejected mass, Ihe more swiftly moving particles were sent 
on their invisible course, many on the way transferring 
part of their energy of motion to other pnrtu lrs and to the^ 
prod ul lion of the accompanying phenomena of heat and' 
light; others to find free passage, leaving far behind those 
masses ejected in Ihe same direction at previous rotations 
(thus crossing in radial directions the space between the 
main spiral arcs), finally to overtake, some to bombard Ihe 
particular mass, thus helping to keep it luminous, others, 
Like dll parts of the mam spiral, to continue their out¬ 
ward journey indefinitely, or until some other obstruction 
changes their energy of mass-motion into a different equiva¬ 
lent J hrough the action of gravity the particles ejected 
by one body—aided by those coming from other sources— 
play their part to re-create tho condition? leading to a re¬ 
petition of the parental experiences 1 

Isolated or heavier condensations on the spiral arcs will 
generally take on a cometary form indicating the direction 
from which the pnrtu les come l would suggest that a 
long nebulous mass, as, for instance, H V. 14 Cygm, may 
be a part of some great spiral (perhaps approaching and 
relatively near to the earLh), if this is so, the general direc¬ 
tion of tho parent mass is plainly indicated in the visible 
structure of this nebula 

When the eruptions are periodic and of very short dura¬ 
tion, the heavy surface-matter ejected at each re-openmg of 
the craters will not be carried beyond the limits of the 
system Certaih results I have ren'nLly obtained seem to 
show that the masses forming star-cluslers are the inner¬ 
most parts of spiral structures smiilur to those considered 
in the present paper 

In the case of the great cluster in Hercules, the star- 
like masses are found to be connected hy nebulous streams 
which first leave then return towards the centre of Ihe 
cluster, showing that the initial velocity of ejection wus 
insufficient to carry these masses (which can hardly be 
called stars in the ordinary meaning of the word) beyond 
(he sphere of central attraction A similar arrangement is 
found to exist among the stars near y Cassioppue Hie 
two known nebulas netir this star (first pholugraphrd b> 
Barnard and Wolff) are but the more condensed pnrts of 
a broad spirtil-Like nebulous bapd (made up of similar con¬ 
densations) which can be traced from near the middle of 
the second quadrant up to within a few minutes of arc of 
the naked eye star in the fourth quadrant Mure complete 
details have been sent to the Astronomical Journal For 
publication 

In conclusion, it may be permitted once more to direi t 
attention to a unique case in sQlar observation, bearing, as 
it does, directly upon the subjed of the origin of ^spiral 
nebulas How much, or rather how little, imprftan& has 
been attached to 111 is particular phenomenon* And tft the 
" mechanical theory of comets 1,1 put forward at iSjllnw, 

1 Through Irregular variation* in the pressure at tho orifices, and through 
diffenaeai in die amount of mnlier ejected aft different When, an uidlm 
variety of forma aui be produced 

i Readers acquainted with Lockycr 1 viewi will no lice that I adopt Ihe 
theory of the meteoric constliuiloa of nebulous mailer I he evidence! in 
favour of ihli theory are fully sec forth id the work entitled 11 The Mete antic 
Hypothecs/’ by Sir Norman Lockycr, KCB.FRS 

I q** 11 Cgnlnbuuone from the Lick QbaervaKary," No 4, p mB si 
Thu theory calli Tor Jtumuch crucial, teemlngly abnormal but really typical 
phenomena at were pmemdl by Borrelly’a last comet 
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in voiced in the language of one of the ablest descriptive 
writers on astronomical subjects of the present day On 
p 127 of her late admirable work entitled " Problems in 
Astrophysics," Miss Clerk® dismisses the subject with the 
woids, " I he only genuine ' eclipse comet ' so fat captured 
was that seen and photographed at Sohag 17 ih May, 188a " 
This talented writer makes not the slightest reference to 
the fact that the 1893 phenomenon differed in one important 
particular from all those It is said to resemble—that it 
possessed the one observed element which even the genuine 
object does not lay claim to, namely, the photographs prove 
that this object moved, receded from the sun through an 
angular distance equal to two-thirds of the solar diameter 
in less than four hours, 1 On tho Mina Brands photographs 
th's object is plainly connected with the sun by a single, 
straight, isolated coronal stream 1 J M. .Scimebfrkk 
A nn Arbor, December 19, 1903 


Dynamlcsl and Oranular Media. 

I should be very murh obliged if any reader of Nature 
who has studied the matter could enlighten me on the 
following point 

Wo may regard a dynamical system as commonly under¬ 
stood as being n system which, when left to Itself, obeys 
the Hamiltonian equations 


rfr_ 0 U . 0 £_ 0 U 

<//“ 1 1 0/ 0Ur' 

where y r . are generalised coordinates, {, 9. 
alised momenta, and 


. gencr 


U = 4 (K)f a + (til){q+ . . - +V (I) 

anH V, (f{), ({ij), &c , are sny functions whatever of x,y t . . 

We may regard a granular medium as a particular kind 
of system coming under this heading for which U takes 
the form 


U- X *' + {r ‘ + 2Z n F n |[(jr r - r,)« 4 0 v -.*)•+(,,-*,) ‘t) (a) 

2tft r 


bromide, which is the most sensitive, emits more t^4<q 
the Iodide and chloride A convenient way of observing Kht 
phenomenon Is to take a bromide photographic plate pn# 
place it at once (without having exposed It) in pfdtMKy 
pyro aoda developing solution and allow It to remain Ig 1 
ten minutes. Take out of the solution, wash, extinguish &$• 
“ red lamp," and in total darkness plunge It suddenly Into 
a dish containing a saturated solution of aluminium 
sulphate. The plate immediately becomes phosphorescent, 
and the solution also is luminous, but not so bright as thp 
plate is at first. The light gradually weakens, and In • 
minute or two dies away. On pouring the solution off the 
plate into a bottle, the whole body of the liquid becomes 
luminous, and has the appearance of “ bottled moonlight. Iv 
It remains so several minutes, and the light is increased 
by shaking the liquid 

If half the plate be exposed to the action of white light for 
a second before treating with the pyro soda solution, that 
half remains dark and emits no light when the plate Is put 
into the aluminium sulphate If the plate is given a short 
exposure in the camerj, and developed and put into the 
aluminium sulphate solution, the image will appear dark on 
a phosphorescent background 

On placing some precipitated bromide oLsilver (which 
had been kept a few days in a corked test-tube in the dark) 
in a porcelain dish and exposing it to a bright red light 
whilst adding the pyro-soda solution, it nppws black, but 
an pouring off the solution the precipitate gradually assumes 
a bright green appearance under the red light, whilst in 
white light it appears dark grey or black, 

'i he remarkable part of these experiments appears to me 
to be the fact that the exposing of the silver salts to the 
aition of light destroys their power of emitting it under the 
treatment described, whilst the salt precipitated and treated 
in total darkness emits light freely 

T A. Vai'c-iiton 

Ley Hill House, Sutton Coldfield 

Formation of Coal 


where m P stands for any constant (being the mass of the 
rih particle, atom, lorpuscle, grain, or whatever else vou 
like to call It) and F„ is any function whatever, con¬ 
tinuous or discontinuous, determined by the law of force 
between different masses 

What I want 10 know Is this — 

(1) Is every dynamical system which can epist In Euriidean 
three-dimensional space transformable Into a granular 
sjstetn according to Ihe above definition by a proper choice 
of coordinates 3 

(a) If not, what nre the precise mathematical conditions 
under which a dynamical system can be so transformed 3 

We may put these questions in a somewhat different form. 
It Is undoubtedly possible to conceive a universe the physical 
phenomena of which are represented by equations of any 
assumed form whatever, and therefore not necessarily by the 
equations of dynamics. Is it possible to conceive a universe 
the physical phenomena of which are represented bv 
dynamical equations, but cannot be accounted for by means 
of a granular medium 7 I have read many treatises and 
essays dealing with theories of the ether, in yrhich it has 
been tacitly assumed that the only possible answer to (1) must 
mevitably be " jes," and I cannot but feel that a discussion 
in jour columns might be of much use to physicists. 

G H. Bryan 

Phosphoreacenea of Photographic Platea. 

f out A] neu the following results, which are new to me, 
in the course of some experiments on the action of light 
on the salts of sliver. 

I have not yet thoroughly examined the light or radiation 
emitted In these experiments, but its actinic power is low, 
rm it appears to render the brush discharge from an In¬ 
duction coil more luminous. 

The sensitive silver salts, such as the bromide, iodide and 
chloride, if precipitated and kept in the dark, have the 
property, under certain conditions, of emitting light in 
degrees proportionate to their sensitiveness. Thus the 

) Bee Aitrtmooitcal Journal^ No. 31B. Abo Mr Wealay'i article in 
(MirmAwy, No. an. p 34IN e 

■ See rough sketch In ir Anmosiv and AMrgpfiytln,’ 1 1B94, p. 307 


Some of your readers will no doubt be interested to see the 
photograph sent herewith, which represents a peculiar 
growth of coal on a piece of Limber 
The timber is part of a wooden trough Into whlih, for 
a period of three years, water had been delivered by tanka 
lifting the water from a coal-mine shaft 
The formation of coal was found adhering to the vertical 
sides of the trough, forming a miniature coal seam about 
u quarter of an inch thick This coal Is hard and bright, 
nrd its texture and solidity differ in no respect from 
ordinary coal. 

The explanation seems to be that the water contained 
small quantities of fine tool dust abraded from the seam 



0 - \ -1-j- i -t-It inches. 

below, and these, either through the motion of tbe water 
or by some other means, were filtered out and formed anew 
into solid coal 

I believe this phenomenon has never previously been 
observed, and it appears to show that a coal seam may be 
broken up, washed away, and again built up In a new posi¬ 
tion without the aid of either the passage of time, pressure 
or heat Hbnry Hall 

Kamhill, January 3. 

The Lamprey 

I shall feel obliged to any of your readers who will kindly 
tell me where to procure specimens of the lamprey. They 
are unobtainable at the Marine Stations of Millport and 
Plymouth. J. Pxntland-Smitu 

St Regulus, Park Place, Elie, N B., January 5. 
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EARTH STRUCTURE .* 

' a copiously illustrated volume Mr. T. Mellard 
i Repde* the well-known author of the " Origin of 
tMouQfeta Ranges,” expounds his views on certain 
geoaiQTphologfcal changes of profound interest to geo¬ 
logists. By tumefaction, wrinkling and denudation, 
the features of the face of our world are ever changing. 

Evidences of the former activity by which regions 
of vast extent have been elevated or depressed almost 
vertically are, for example, found in raised sea beaches 
and submerged valleys. Foasiliferous rocks high up 
In mountain ranges, as in the Alps and Himalayas, 
Attained their present positions by wrinkling during 
the process of mountain building. 

Sedimentation results in the filling up of depressions, 
but its weight, no matter how mobile the undcrcrust 
may be, is not, according to the author, sufficient to 
raise neighbouring areas. Also it must not be over¬ 
looked that the phenomena presented 
to us represent pulsatory movements 
by which large tracts have been 
alternately raised and lowered 
Secular contraction, inasmuch as it 
acts in one direction, does not seem 
adequate to explain these regional 
breathings. If by this and other 
well-known hypotheses we fail to ex¬ 
plain vertical elevations and de¬ 
pressions, Mr. Rcade invites us to 
consider the following. 7 

We live on a rocky crust soide 
thirty miles in thickness which rests 
upon a shell of igneous magma. By 
the expansion or contraction of 
portions of this magma due to 
changes in its temperature, tracts of 
the superincumbent crust are raised 
or lowered The first question wc 
arc inclined to put relates to the 
manner in which these assumed 
variations in temperature are 
brought about. Blanketing by de¬ 
position of sediments the author re¬ 
gards as insufficient, but that there 
are such local subterranean alter¬ 
ations in temperature is evidenced by 
the shifting of volcanic centres and 
the intermittent activities of the 
same. 

Variations in the character of 
lavas which have issued from the 
same vents, but at different times, 
indicate chemical and mechanical 
changes in A subjacent magma, and 
with such changes heat may be 
evolved or absorbed, and a magma 
may increase or decrease in its volume. Attention is 
also directed to the remarkable chemical and 
mineraloglcal alterations and the accompanying volu¬ 
metric changes which have taken place in rock masses. 
With the phenomena of recalescence and magnetisa¬ 
tion, alterations in bulk take place, In short, 
the earth is not an inert mass cooling m space , 11 
but it is a planet within which there is flux 
end reflux, action and reaction, mechanical, chemical, 
end other activities in operation which result in 
a w]f° lut * on ^ eat an< * “Iterations in volume, and 
■n the latter we are to look for the cause of vertical 
"TjjNons, and depressions. References to the effect 
^ displacements in altering the level of oceanic 
water are made. The swelling or bontraction of a 

■ L " rub ft Theory of Gcomorphlc 

V+34*. (London* LonimoAi 


magma beneath an ocean bed must result In a general 
rise or fall of water on the land 
The second form of geomorphic change considered 
is that which is due to a tangential creep and ridging of 
sediments due to fluctuating increases in temperature, 
and consequent expansion brought about by sediment¬ 
ation The wrinkles or mountain ranges on the face 
of the world are the results of such changes. With 
a falling temperature contraction sets in, strata 
shorten, and tensions result in faulting By the fault¬ 
ing, wedge-shaped blocks fall inwards to act like key¬ 
stones for the material on their flanks The old theory 
that the features of the world are largely due to a shell 
accommodating itself to a retreating nucleus also 
accounts for the formation of the wrinkles by com¬ 
pression, but, unlike Lhe theory advocated by Mr 
Reade, it does not provide an explanation for normal 
faults which partition the roof of the world into block¬ 
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Fit. 1 —Shos inf cuiqulmiva tffacu of chujei produced by hot end cold water upon ■ lend join 
1 forming lhe jiung of n paniry tJ>ik A M-iion alone a. b, is shown In hr a. (Fra 
“ lhe Evolution of Rerrt/stiuciure.") 


like masses. That continental outlines are due to sub¬ 
sidences of the neighbouring oceanic basins, and arc 
therefore sketched out by fault lines, is, according to 
the,author, very doubtful; at all events, evidences of 
such dislocations, we are told, remain to be discovered 
His own view is that for the most part such outlines 
are defined by mountain ranges, which represent thick 
accumulations of detritus derived from the denudation 
of land areas, lifted up by expansion on the platforms 
where they were deposited. 

A large section of the work refers to observ ation s 
and experiments which throw light upon the foref^ng ' 
hypotheses. The effects of end pressures as applied 
to layers of sheet lead, bars of soap, damp sand, and 
other materials are already fairly well known. An 
anticlinal rises near to the source of pressure, but the 
foldings are not altogether in accordance with those 
observed in nature. The effects of thrust are not con- 






NATURE 


[January 14, 1904 


252 


veycd to a sufficient distance, and Mr. Reade points 
out that, with similarly applied forces, something 
similar should occur In tne earth's crust, 

Result? more in accordance with structures noted by 
the geologists arc, however, seen in the effects of 
pressure originating in the generaL expansion of strati¬ 
fied nfatAiW. - 

An observation bearing upon this form of action, 
which extended over many years, refers to the cumula¬ 
tive effects of changes produced by hot and cold water 
upon a lead plate forming the lining of a pantry sink 
First it ridged up to form an overfold and eventually 
cracked The fold was cut out, bent down, and 
soldered. In ei^ht years’ time the fold had again 
grown, little by little, by material imperceotibly flow¬ 
ing to the site of the fold, until it resembled the model 
of a mountain range 

The crescentic form of this ndge is seen in Fig i, 


the centre of the discs, but one on the right and the 
other on the left of a diameter. By placing cores upon 
the bed plate, or by deforming the bottom (fisc of City 
upon which the other discs are placed, centripetal 
pressure results in antlcllnals, spiral folding, various 
forms of shearing, and Ather structures, each being 
dependent upon the birt given by the form of the cor*, 
and it is to multilateral pressures akin to those em¬ 
ployed in his experiments that the author ascribes 
many of the forms met with in mountain ranges. 

Other interesting chapters relate to the effects of ex¬ 
pansion due to atmospheric changes in tempera¬ 
ture ns exhibited by asphalt, cement, rails, and other 
substances, the production of slaty cleavage, and the 
supposed permanence of oceanic basins and conti¬ 
nental domes. 

The effects of denudation as a factor playing an im¬ 
portant part in shaping the features of the vtorld are 



Fig a —Photograph of Mdldn iIddi uw-cut Una a, b t Fig 1, allowing structure of Iho (old and overfold. 
(From “ Tho Evolution of Earth Structure, 1 ) 


whilst a section of the same through a, b (Fig. 2) shows 
that it had become an overfold. Ft is a form that could 
not be produced by external pressures, and as it so 
closely accords with the theory it is intended to illus¬ 
trate, It well deserves the space, which is that of a 
whole chapter, devoted to its history. 

Torsional structures, as, for example, those noted 
in the dolomites, and the curved axes of mountain 
ranges met with in nature, may be explained by multi¬ 
lateral or circumferential pressure, particularly when 
ic is assumed that an initial bias is given by the form 
of file floor on which the strata have been deposited 

Experimental demonstrations of the effects of this 
form of pressure were made by compressing discs of 
clay confined by a circular metal loop, the diameter of 
which could be altered, much in the same manner that 
the diameter of a loop in a piece of string may be 
altered by pulling on the two ends The ordinary effect 
of converging pressure is to produce doming^ not in 

MO. 1785. VOL. 69I 


hardly mentioned, tho reason being that they have 
already received so much attention from other writers. 
Mr Reade deals almost entirely with activities which 
are hypogenic, and these, although some of them may 
be old acquaintances, he presents to geologists in a 
manner so novel that they acquire an importance 
which most certainly they (fid not previously possess. 
The ancient contraction theory is to be largely sup¬ 
planted by one of expansion and contraction. 

The amount of vertical movement asked for may 
be taken at 10,000 feet, or iyaooo of the earth's radius 
—to human beings a quantity that is stupendous, but 
when regarded as a deviation in the smoothness of our 
globe it becomes a quantity that Is insignificantly 
small. The author will no doubt find many followers; 
some may hesitate, but even those who have ciystal- 
lised an ancient faith will pause to think and give to 
originality the consideration it deserves. 

J. Milne, 
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’'fir* SANTA CRUZ FAUNA AND THE 
PRINCETON, EXPEDITION TO PATAGONIA . 1 

-jT St with the greatest satisfaction that we welcome 
i the first-named Instalment of an important work 
The Santa Cruz Tertiary mammalian fauna is one of 
the most Interesting and remarkable in the world, and 
we have now, for the first time, a guarantee that it 
tarill be described in a manner worthy of its importance. 
Hitherto this wonderful fauna has bedh but very 
Scantily represented in museums outside of the Argen¬ 
tine, and in consequence students could gain only a 
very imperfect idea of its extent and affinities owing 
to the majority of the descriptions being of a more or 
less preliminary nature ana inadequately illustrated 
The acquisition by the Princeton Museum of the very 
large senes of specimens collected by the expeditions 
to Patagonia under the charge of Mr. J. B. Hatcher 
from 1896-1899, together with a careful survey of all 
the other known collections, has now rendered it 
possible to publish full and adequate descriptions of 
all the more important types, and through the liberality 
of Mr. J Pierpont Morgan the work will not be 
cramped for lack of illustrations. 

In the introductory chapter. Prof. Scott, whose 
name is a sufficient guarantee for the excellence of 
the work, states that it has been decided to describe 
the specimens with a degree of detail which would 
be unnecessary in the case of forms well represented 
in museums throughout the world, and this detail 
will render his treatment of the work practically ex¬ 
haustive. Some idea of the magnitude of the task 
will be gathered when we state that the present 
fasciculus of 106 4to pages is devoted entirely to the 
armadillos 

From the general character of the Santa Cruz fauna 
Prof. Scott is of opinion that Miocene Patagonia was 
rather an outpost of the South American fauna than 
the main area of its development So far as the 
Edentates are concerned, this statement is justified by 
the apparent absence from the Santa Cruz horizon of 
representatives of the true sloths and anteaters, which, 
judging from the comparatively slight differences 
between the Santa Cruz Edentates and their Pampean 
successors, must almost certainly have been in exist¬ 
ence at the epoch in question. This view is 
strengthened by the circumstance that many of the 
modern types of armadillos are unrepresented by 
ancestral forms in the Santa Cruz formation. 

In general the Santa Cruz armadillos may be said 
to have attained the modern degree of specialisation, 
although in many details primitive features are re¬ 
tained. None of them, for instance, have an anterior 
solid shield to the carapace, which consists in most 
cases entirely of movable bands, although in certain 
instances a pelvic shield is developed. The most 
? n ran . t *yP c * 8 the horned Peltephilus, which has a 
full series of front teeth. The reference to this genus 
of a humerus of a somewhat monotreme-hke type is 
not supported by the Princeton collection Following 
the lead of other American zoologists, Prof. Scott splits 
up the Edentata into a larger number of family and 
generic groups than has generally been the fashion in 
tnis country, the number of such divisions being, of 
worse, largely a matter of individual opinion. Prof 
11 wilt be noticed, has no hesitation in regarding 
™ Santa Cruz fauna bb of Miocene rather than of 
E «*"e an. 

The collection and description of the fossil mammals 
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and birds, although the prime, was )iy no means the 
sole object of the expedition, and, according tq a pro¬ 
visional scheme issued by the publication committee, 
it is intended to issue a full account of the zoology, 
paleontology, botany, and geology of the districts 
traversed. In this scheme It was proposed te complete 
the work in six volumes of about 500 pages'each, and 
to do this within a period of four years. Apparently, 
however, this scheme proved inadequate, for in place 
of the botany forming a portion of vol 1., we find the 
sections before us constituting the first part of an 
eighth volume, the whole of the first being devoted to 
the narrative of the expedition and geography. 

With regard to the botany, a very brief notice must 
suffice The general characters of the vegetation of 
western Patagonia are described by Prof. Dusfcn, who 
dmets attention to the sharp demarcation between the 
evergreen and the deciduous beech-forests respectively 
characterising Lhc two slopes of the Cordillera, and 
nLo between the whole forest tract and the Patagonian 
teppi■ The Bryophyla are de^cribed by the same 
writer, but the Hepnticre arc treated by Mr Evans 
and the Plcridophyta by Mr Macloskie 

The bulky and beautifully illustrated volume devoted 
to the narrative of the expedition and geography teems 
with interest, but here, again, limitations of space 
prevent our doing justice to its contents. Perhaps the 
most generally interesting section is the one describing 
the Tehuelche Indians and their mode of life, which 
contains a number of most excellent portraits of these 
interesting tribes, as well as illustrations of the manner 
11 which guanaco robes and other articles are manu¬ 
factured. Judging from plate I , the Tehuelche girls 
are far from uncomely, but, as shown in the preceding 
plate, there is a sad falling off in personal appearance 
uilh advancing age 

So far as it is yet advanced, the work is an excellent 
example of the thoroughness of modern American 
11 rntment of scientific subject's K L 


PROF . KARL ALFRED VON ZITTEL 

G EOLOGISTS and biologists throughout the world 
will lament the death of Prof. K. A. von Zittel, 
the accomplished paleontologist of Munich For 
more than thirty years he had been acknowledged as 
the leading exponent nf the science which is intimately 
connected with the progress both of peology and 
biology'. For a still longer period hi& charming 
’personality had combined with his wide reputation to 
attract to the Paleeontological Museum at Munich 
students of the natural sciences from* all civilised 
nations Those who were unable to follow the pre¬ 
scribed university ^course were at least frequent guests, 
taking advantage of the unrivalled facilities for study 
and research among fossils which the professor’s 
laboratories and collections afforded. So highly 
appreciated, indeed, was the school of paleontology 
in Munich that Prof, von Zittel soon began to ex¬ 
perience the practical sympathy of several of his 
wealthy fellow-citizens, who had learned of his fame. 
In this manner he was provided with funds to equip 
expeditions and purchase collections of fossils beyond 
the means of most institution! of a similar character. 
The result was that the Paleeontological Museum in 
the old Academy of Munich, already fine when von' 
Zittel became professor, rose to preeminence among 
the museums of the European continent. It began to 
Illustrate not only Bavana and Europe, but every part 
of the world from which fossils were known; and as 
the -collections were acquired, descriptions of all the 
important novelties were' always quickly published, 
%suallv prepared by some student-graduate workiog 
under the professor’s direction. 
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Prof von Zittel had the advantage of beginning his was its responsible ediLor. The Munich school was 
great life-work at the early age of twenty-seven Born lluis provided with ample means for publishing 
at Bahhngen, in Baden, on September 25, he paleontological researches, and the editor's former 

completed his education in the Universities oT Hcidel- pupils have for many years been the principal con- 
berg, Pans, and Vienna, and in 1863 he became teacher tnbutors to its pages. Although Prof von Zittel him- 
of geology and mineralogy in the polytechnic at self was the main factor in the production of many of 
Carlsruhe. In 1866 he succeeded Oppcl as professor these memoirs, he always regarded his share as merely 
of geology and palaeontology in the University of that of a helpful teacher, and did not overshadow the 
Munich At this time he was interested in questions plodding student by adding his own name as joint 
of strntigraphical geology, which depended much on author 

the accurate determination and comparison of fossils For the purposes of elementary or less specialised 
lie had already written Luo important memoirs on the teaching the professor published a large and valuable 
bivalved shells from the Cretaceous Gosau formation, scries of lecture-diagrams of palaeontology (“ Pal®- 
which had been published by the Vienna Academy onlologischr Wandtafeln,” 187^-91), and as soon as 
He was then beginning to study the so-called Ins great 11 Handbuch " was finished he began at once 
Tithoman formation, on which he issued an important to prepare an up-to-date epitome of it in one volume, 
memoir in 1870, determining that it was equivalent to which appeared m 1805 the " Grundzuge der 
the Purherls and Wenlden formations of western P.ilscontologic " Von Zillcl also sometimes aLLeinpted 
Europe. These and other rest arches of a similar more popular writings, such as his little readable 
nature gradually impressed upon von Zittel the 
necessity for a fundamental revision of thr whole 
science of paLeontology, as it was (lien understood, 
and the preparation of a comprehensive treatise on the 
subject which could be used as a work of reference 
He accordingly planned his now r famous " IlnndbuLh 
der Palseontologie," which was begun in 1876 and 
completed m four volumes in 1893, and this was (he 
systematic basis of nearly nil his future research He 
thoroughly studied the fossil representatives of each 
roup of the animal kingdom in order from the 
rotozna to the Mammalia, and his original observ¬ 
ations w’ere not only incorporated in the " Handbuch " 
itself, but also formed the subject of many special 
papers and memoirs Quite at the beginning of his work can be regarded as suggesting important novel 
task he met with unusual difficulties m the classifi- points of view His “ Handbuch " contains innumer- 
cation of the sponges, which necessitated his abandon- able new facts, obtained by personal observation, and 
ing the projected treatise until he had devoted thrre thev are acrompamed by many proposed changes in 
years to nis classical 11 Studien uber fossile Spongien,” classification or nomenclature, but only a small pro- 
which were published by the Royal Havanan Academy portion of these emendations have proved acceptable 
between 1877 and 1879 Almost simultaneously with to those who have pursued later research His eom- 
the early work of Sollas in the same direction, von prehen si ve treatment of palaeontology has stimulated 
Zittel devised a means of studying the fossil sponges the progress of the science and has been of immense 
in thin sections under the microscope, and his novel value, not because it Suggests problems, but because 
researches eventually led to a systematic arrangement it ih a monument of judicious industry and thorough- 
of the Ponfera, which has been confirmed in all its ness in the collection and presentation of the known 
essential features by subsequent investigations of both fact* Von Zittel’s " Handbuch 11 is indeed a trust- 
extinct and living forms Some of his memoirs re- worthy dictionary for reference rather than a guide to 
fated even to the Vertebrata, and those on the Chclonia profitable lines of inquiry; and when the Americans, 
and Pterodactyls from the Lithographic Stone of under the direction of Dr C. R Eastman, attempted 
Bavaria ( Palaeontographica , 1877, 1882) arc especially a few years ago to infuse more philosophy into an 
valuable contributions to science. English edition of the section Invertebrata of his 

On occasional excursions Prof von Zittel still de- " Grundzuge," Prof, von Zittel did not hesitate to cx- 
voted himself to purely geological work, and among press his dissent in conversation. A second edition of 
his published observations may be particularly JV first part of the H Grundzuge " has just appeared, 
mentioned those on the gfacialion of the plain between in which none of the American palaeontologists* 
Munich and the Alps, made in 1874 and 1875. Only changes are admitted To understand the author's 
in one instance, however, did he undertake researches position it is only necessary to quote a sentence from 
of 11 geological nature on a large scale, namely, when his address of i8qp— 11 An important part is played 
he accompanied the Kohlfs Expedition to the Libyan to-day by subjective opinions, and when 1 think of the 
Desert in 1873-74. The important results of these anfciety with which we elders—we who received our 

investigations were presented to the Royal Bavarian scientific educalion before the Darwinian era-—pro- 

Academy as a 11 Festrede 11 on March 2o» r88o, and a reeded to found a new species or genus, and compare 
more detailed report (reprinted from the Palaeonto- it with the light-hearted manner in which to-day 
graphtca) was issued as a separate work in 1S83 species, genera, families, and orders are set up and 
under the title " Beitrage zur Gcologie und Pa Ison to- again put down, I am herein most forcibly impressed 
logie der Libyschen Wdstr." In this volume von by the difference between then and now. The domln- 
Zittel’s geological treatise was supplemented by a ation of the Linnean and Cuvierian print!pies 
series of detailed descriptions of the fossils by Fuchs, threatened systematic biology with soulless paralysis; 
Maver-Eymar, Schenk, and other paleontologists, the unbridled subjectivity of re&nt times may easily 
The Palaeoniographiea , to which reference has lead to anarchy." 
been made, is a serial devoted solely to illustrated A very striking instance of Prof, von ZittfePft tire- 
memoirs on fossils, founded by the eminent German less industry in judicious compilation fa his valuable 

paleontologists W Dunker and Hermann von Meyer " Geschichte der Geologie und Paleontologie bis dem 

in 1846. From 1869 until his death Prof, iton Zittel Ende des igten Jahrhunderts," published by the Royal 
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volume on rode? and fossils, named Aus dor Ur/eit, 
whuh appeared in 1872, with a seiond edition in 1875 
This woik contained some interesting maps of the 
distribution or land and sea in Europe during the 
various Mesozoic and Tertiary periods. His last essay 
of general interest was an address on n Paleontology 
and the Biogenetic Law," read before the Inter¬ 
national Congress of Geologists in 1894 and published 
in English m Natural Science , May, 1895 
The address just mentioned was almost the only 
occasion on which Prof von Zittel ventured to express 
any opinions on the philosophy of biology or the solu¬ 
tion of fundamental problems Apart from Ins brilliant 
researches on sponges, indeed, scarcely any of his 
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Bavarian Academy in iHqij Tln> uiliimi' was trails- , 
la ted into English by the author’s distinguished pupil, 
Mrs. Maria Ogilvic-Gnrdon, and issued in a slightly 
abbreviated form m Mr Walter Srolt's ("ontemporary 
Science Senes in iqoi It will always rerpaiii a 
standard work of reference 
Prof, von Zittel naturally rcc< ived numerous 
honours Many years ago he became a Privy Coun¬ 
cillor, and from iKqo until his death he was piesident 
of the Royal Bavarian Academy of Snemes He was 
elected a foreign member of the Geological Society of 
T,ondon in iftftq, and received the Wollaston medal in ' 
iKq4 He was made a foreign associate of the United I 
States National Academy of Sciences m iSqM, and a 
correspondent of the Piiris Aiademy of Si icons in 
Kjco His greatest joy was the ardent friendship wiih 
which he was honoured by his former pupils scattered 
through nearly all the civilisid nations of the globe 

A S W 


NOTES 

Luc fifth International Congress of Zoolog), held at 
Berlin in iqoi, selected Switzerland as the plait 1 nf meeting 
for the sixth session, and elected Pruf 1. hinder prfsident 
In accordance with this resolution, ilu* congress will meet 
at Bern from August 14-19 of this vear. Trof Snider, Bern, 
is president of the general committee, and the vire-presi- 
dents arc —Prof E Beranwk, Neuchntel, Trof II Blanc, 
Lausanne, Dr V Fatici, Geneva, Prof L Kathanneri 
Fribourg , Prof A Lang, Zuuch , Prof L Yung, Gencv a , 
Prof. F Zschokke, Basel, and Prof K Blamhunl, Pans 
The secretaries' are Prof M Hcdot, Geneva, Dr J Carl, 
Geneva, and Dr \\ Volz, Hern Tile general meetings 
will be held in the Palace of Parliament at Bern, and the 
sectional siltings in the new university During the con¬ 
gress there will be an excursion to Nourhfttel and to the 
Jura lakes, in order to visit the lake-dwellers’ settle merits 
Ihe closing meeting of the congress will he held at Inter¬ 
laken. Afterwards the members of the rongress will be 
invited to visit other Swiss cities Communications or in¬ 
quiries referring to the congress should be addressed to the 
president of the Sixth International Congress of Zoology, 
Museum of Natural History, Walsenhansstrasse, Bern 
The congress is open to all zoologists and to all who are 
Interested in zoology 

The Att i of the Linioi Academy announces the death, on 

ovember fl 5 i °f Angelo Maffuui, a member of the Academy 
Mnce July, 1900. 

A new Pasteur Institute has, rays the British Medical 
Journal, been established at New Orleans, where the anli- 
r ablc treatment will bo carried out without any expense to 
the patients. 

H ib announced that Dr Felix Kanitz died at Vienna on 
January 5. Dr Kanitz, who was born at Budapest in 1829, 
was well known for his archsologkal and ethnographical 
labours In the Balkan peninsula 

It 1 b reported that the Goodwill Sands lightships are to 
put m communication with the shore by means of wlre- 
. tdegraphy, and that the installation is to be completed 
in about a month. Four lightships will communicate with 
wireless telegraphy station near Shakespeare 

Lliff, Dover 

At?* 3 *' Shackleton, late third lieutenant of the 

corify, and one of the three men who reached furthest 
Wuth In a joufyiey from the ship, has been appointed sec re- 
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tan nf ihe Renal Scottish (ii'ngr'iphu al SuucLv 111 sui- 
ipssion lu Lieut -Colonel F Baiki Lirul Shaikh Ion had 
10 ho invalided home fiom lho Antarctic nn accounr of 
h.t morrh age of Ilu* lungs 

1 iik death is announi'Ml uf Dr 1 \nn Hcfnor-Altenn k 
a member of the Berlin Academy of Science-. and a will- 
known engineer Dr von Hefner-Al tern ck was born aL 
Asch.tlTrnburg in 1H45 After studying .it Munich and 
Zurich ho entered lho him uf Siemens and Ilalske, \11tl1 
whom ho lomainod until iRijo Ilo became chief engineer 
of Ilu fiim, .mil was the inventor oT many electric nppli- 
anns producid by that house 

I iil Genlngu .it Soiirlv of I nndon has Lhis year awarded 
ils medals and funds as follows - the Wollaston medal to 
Prof Albert Heim, of Zurich, the Murchison medal to Prof 
G \ I i hum , the L^cll med il to Prof A (■ \athorsi, of 
Stockholm, the AAollaMon fund to Miss 1 M K Wood, 
the Murchison fund to Dr A J loti hinson , the I,veil fund 
l) Prof S JI Revnolds and Dr l \. Malley , the Harlow- 
Jameson fund to Mr H J L Beadiull 

TH\ho\ I 111 \su Nouni sshjoLu, who lift Southampton on 
January li on ,m expedition to Bolivia, informed a repre¬ 
sentative of Keuler’s Agency that the expedition would hist 
at ]e 1 si eighlren months, as he intended to penetrate the 
northern Inresus of Bolivia for the puipose of studying the 
hostile Indian tribes along the various inhutaries of the 
Amazon, and the n gum lu he traveled was prat Uf all) un¬ 
known lie is accompanied by Lieul D de Bildt, a son 
of the Swedish Minister in London, .md Dr Holmgren 

Al a meeting on January 5. ihe Bath City Council had 
under consideration a letter from the National Trust relative 
to the quarrying in the Chcdd ir Cliffs, and unanimously 
adopted the following resolution —“ r lhat this council has 
heard With sincere regret of the damage which is being 
caused to the Cheddar Cliffs by the quarrying of stone there¬ 
from, and other works connected with such quarrying, and 
I rusts that steps may promptly be taken for preserving 111 
its original condition, so far as practicable, this most 
picturesque and interesting feature of the West of England " 
Similxr resolutions have also been passed bv the Sumer- 
set ( ounty Couni 1I and other public bodies in the district 

Dr Nohdesskjold and the members or his South Polar 
Expedition arrived at Hamburg on January ft The un¬ 
expectedly early return from the South Polar c eg ions of 
this expedition has, the Times stated enabled Dr Jean 
Charcot to recast the plans* of the French expedition on 
board the Franfais He now proposes to explore the west 
const of Graham Land and to carry out a very exhaustive 
scientific investigation of that region- From Flanders Bay, 
at the south-west end of Belgua Strait, Dr. Charcot intends 
to push south in the direction of Pitt Island and Adelaide 
Island, with Alexander Land as the great goal of the ex¬ 
pedition’s efforts With the return of the Antarctic spring, 
If winter quarters have been taken up Tar enough south, 
Alexander Land will be the objective of these parties; other¬ 
wise the excursions will ^ undertaken with the object of 
linking up the work of the French expedition with that 
which Dr Nordcnskjold and his companions have accom¬ 
plished, working from the other, or eastern, side of the 
land masses In this part of the Antarctic region It is Dr 
Charcot’s definite intention to return at the end of the season 
of 1904-5. The Francois, Indeed, is only provisioned for 
two years, and Dr. Charcot states that if the expedition 
does not return in the early months of 1905, it must be 
conclude^ that they have been involuntarily detained, and 
a relief vessel must dispatched to their assistance. 
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Tub Board of Education, in cooperation with the council I 
of the Society of Arts, intends during the present year to 
hold, in ihr Victoria and Albert Museum, South Kensing¬ 
ton, an exhibition of engravings produced by mcihanicul 
means, surh as photogravure and other photographic pro¬ 
cesses, ns a sequel to the exhibition of engraving and cub¬ 
ing held during lust summer , und as great advancements 
have been made in punting in colours since the Exhibition 
of Modern Illustration 111 iqni, specimens of colour printing 
will be included A rommittee, of which Sir William de W 
Abney, K C B , l 1 K S , will act as chairman, has been 
formed to advise the Board in carry mg out the exhibition 
All communications should be addressed to the sirrrtary, 
Exhibition of Merhanical Engraving, Board of Education, 
South Kensington 

At the monthly meeting of ihe Church Society fur the 
Promotion of Kindness to Animals, held on Friday, January 
8, at the Church House, Westminster, it was resolved lo 
present a memorial to the Government asking for a depart¬ 
mental inquiry mlo the conditions under which slaughter¬ 
ing is earned on, and the general treatment of animals 
A paper was read an " Nature-Study Conducive In Kindness 
to Animals" b\ the Rev. Claude Hinscliff 

Mr J A (iILRUTH, pathologist to the Public Health 
Department, Wellington, N Z„ is reported to have made a 
new discovery with regard to anthrax {Times t January n) 
The series of experiments which he has conducted prove s 
that an animal particularly susceptible to anthrax, such as 
a guinea-pig or a rabbit, will resist enormous doses of 
virulent anthrax provided the anthrax germs be mixed wah 
a greater quantity of another species of microbe that in 
itself must be non-pathogenic and incapable of producing 
any disease 'Ihese observations may ultimately prove to 
be of practical importance, and their confirmation will be 
awuired with interest 

Prof A. Klossovskv, of the University of Odessa, and , 
director of the meteorological system of south-west Russia, | 
has published in vol xxv of the Journal of the New Russian 
Society of Naturalists a very interesting risumi of the 
general condition of weather prediction at the present time 
lie deals with the old method of mean values and the 
modem method of synoptic meteorology, the application of 
mathematical analysis, with periodicities (varying from two 
to thirty-five, and j^en one hundred and thirty-five years), 
the moon's influence, flic The chief object of the paper is 
to examine the method of M Demtachinsky and the pre¬ 
dictions published for some years in the journal Climate 
The predictions in question have been submitted to an ex¬ 
haustive examination, and Prof Klossovsky’s conclusions 
are entirely unfavourable to M Demtschinsky's method and 
results. For the benefit of meteorological students the 
author suggests that, If M Demtschlnsky persists in his 
views, the matter should be referred to the independent 
decision of the International Meteorological Committee, and 
chat the necessary funds should be placed at its disposal 
for the preliminary work of calculation and preparation of 
diagrams. 

Evbrv photographer who washes his negatives carefully 
is aware of the great expenditure of water and time re¬ 
quired before he is satisfied that the last trace of hypo* 
sulphite of soda has been dissolved. Four hours is some¬ 
times given as the length of time necessary, but 
usually one hour la considered sufficient Mr. J. 
Norton, in the British Journal of Photography (January i), 
suggesta an alternative scheme for getting rid of the hypo 
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in five minutes, and as he says he has given some attention 
to this question, his process may be summarised here The 
basis on which the suggestion is made is that barium 
chloride has an exceedingly strong affinity for sulphur On 
the addition of barium chloride lo hyposulphite of soda 
both .ire immediately broken up, the barium unites with 
the sulphur and ihe sod 1 with the chlorine, so that the 
products are hanuin sulphate and common salt The 
barium sulphate being loose, very he*ivy, white (poisonous) 
powder, quite insoluble, run be easily rinsed off the photo¬ 
graphs, and the common salt remains in the solution 
After the photograph has been t.iken from the hyposulphite 
of soda solution, it should be rinsed in running wnter for 
j. minute and rubbed on both sides with a cotton swab It 
should then be clipped fur two minutes in a ^ per cenl solu¬ 
tion of barium chloride, and afterwards rinsed and swabbed 
in running water Mr Norton finds that five minutes is 
sulTifienl fur this latter manipulation He also remarks 
that the whiles of the photographs .ue impmved bv this 
prot ess 

l" wo small booklets on “ Color Correct I'holography " 
and “ How a I vns Works," belonging to the " Photogram 
Senes of Penny Pamphlets on Photography," have been 
received fiom the publishers, Messrs Daw barn and WWd, 
Ltd The first contains some facts about i&ochromatic and 
orthochromatic methods which will aid the photographer 
to improve his work both from the technical and pictorial 
points of view The second tells one what the lens can and 
cannot do, and gives in simple language various pieces 
of information useful to a beginner this useful senes of 
pamphlets will no doubt find many readers 

An account of the development of mathematics during the 
nineteenth century is contributed by Dr J. T Merz to the 
Proceedings* of the Durham University Philosophical 
Society. 

In a paper contributed to the Physikahsche Zeilschnft, 
iv , 10, by Messrs R Luther and W r A Uschkoff on the 
chemical action of Rontgen rays on bromide-gelatin photo¬ 
graphic, plates, the authors arrive at Ihe conclusions (1) 
that the action of these rays is specifically different from 
that of ordinary light; (a) that short exposure to Rontgen 
rays alters the sensitiveness of the plates to ordinary light, 
sometimes increasing and sometimes decreasing it; (3) that 
previous illumination with ordinary light does not affect the 
behaviour of bromide plates towards Rontgen rays 

Several papers have rerently uppeared dealing with the 
study of ultra-microscopical particles In the lievuo 
gintrale des Sciences MM A Cotton and H. Mouton give 
a general account of the recent researches of Sledentopr 
and Zsigmondy, and Mr E Raehlmann, of Weimar, con¬ 
tributes to the Physikahsche Zeitschnft the results of his 
researches on the ultra-microscopic particles contained Iti 
solutions of colouring matters, these researches having been 
earned out with the aid of the instrument belonging to 
the Zeiss Laboratory in Jena. 

Tub recent attempts of engineers and others to grapple 
with thermodynamical problems falling more strictly within 
the domain of the physicist have led to the publication of a 
paper by Prof. W. S. Franklin in Science for November 
so, 1903, on the misuse of physics by biologists and 
engineers. In discussing Irreversible processes, the author 
introduces the new nomenclature of steady sweeps," 
" trailing sweeps," and " simple sweeps," and he maintains 
the view (rightly or wrongly) that the conception of 
temperature has no meaning except in cases of thermal 
equilibrium. 
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From the Gcsellschaft fur drahtlose Telegraphic we have , furio iLs w.iy downwards into the mercury is a common 


received reprints of papers from the Elektrotechmsche Zeit- 
'schrtfl dealing with a new detector for wireless telegraphy 
and a new measurer for electric waves lhc tie!w tor, which 
is described by Mr. W Sthloemilrh, depends on the pnperty 
rhat when electric waves fall on a polarised electrolyte tell 
placed in circuit with a source of current of slightly higher 
^ EMF, the current in the circuit is» increased nlher owing 
to a decrease of lhc resistance due to pnl.insation or from 
some other cause The name “ System I'elefunken " has 
been given to this new method of wireless telegraphy 

In Science for Decembei 18, 1903, Dr G F Kunz and 
Prof C Daskerville describe a senes of observations made 
on the conduit of the gems and gem material of the Tiffany 
Morgan collection, and on several other collections of 
diamonds, under the influence of radium, Knntgen rays, and 
ultra-violet light The flunri srenre and phosphon si 1 m e 
were tested for more than 13,000 verified minerals Seeing 
that three different kinds of radiation are considered, and 
that a mineral inay respond or fail to respond to any one 
of them, the “ number of ways " (to quote the familiar 
question on permutations) is eight, and the authors propose 
a tentative classification of minerals based on these eight 
ways It is further pointed out that we have here a series 
of disinminuting tests which may be readily applied to 
various minerals with the use of comparatively simple 
apparatus 

On Marth 16, 1BH2, the late Prof Adolfo Bartoli com¬ 
municated a sealed packet to the Accademia dei Linen, of 
Rome This packet was opened at the meeting of the 
niniheinalu a I and physical section un February 1 of last 
year, and found to contain a paper on the transformation 
into electric currents of the radiations falling on a reflect¬ 
ing surface in motion In this paper, which is published 
in the Atti du f meet, xu , 9, the author discusses a method, 
previously described, of conveying reduction from a rold 
body to a hot one by means of deformable reflectors, and 
among the various kinds of femes necessary to reconcile 
thm result with thermodynamics, the author suggests 
pressure due to radiation, and the production of tangential 
currents when a reflecting surface is rotating rapidly in 
sunshine It m interesting to note that the first explan¬ 
ation, which is now well established, led in Bartoli’s time 
to no conclusive results, while his experiments clearly in¬ 
dicated the existence of the currents required for the second 
explanation 

A list of the flora of the Valle Anzasca (Macugnaga), on 
the Italian side of Monte Rosa, ip given by M Francesco 
Ardissone In the I-nmbzirdy lirndtcontr, The valley in 
question, which is rarely if ever explicitly mentioned in 
botanical works, is remarkable for its large representation 
of the order Crassulaces, and in addition the author de¬ 
scribes a new species of Androsacc under the name 
A hehrophylla , 

In the Afemoin of the Boston Society of* Natural History 
Pmi Jeffrey has published the first of a senes of memoirs 
which win be devoted to the comparative anatomy and 
phytogeny of the Coniferse. The genus Sequoia forms the 
subject of this paper, and considerable importance is 
attached to the distribution of the resin ducts A similar I 
distribution is found to occur In species of the genus Abies, 
h Jeffrey is led to postulate the derivation of 

t c living Sequoias from an abietineous stock 

Tin experiment of fixing a seed to the side of a dish 
containing merouiy ao that the root of rha seedling may 
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one It 1 si not generally known rhat with certain seeds the 
penetration of the roots into the mercury may be effected 
without an> fixation bevnrnl I lie film of water which must 
bi placed on the mercury Lo keep the mot moist In the 
Picicedmgs of lhc Amsterdam Royal Academy of Science 
Mr F. van Harreveld discusses lhe controversies winch 
have arisen out of this experiment, originally performed by 
I’inol in 1829 In a paper from lhe same source I)r and 
Mrs Ih. Weevers bring forward evidence to show that 
alkaloids are formed synthetically in the young parts of 
such plants as tea, coffee, and Larao, and that in older 
parts they are wanting, the romlusion is that they are used 
up in metabolism, 

IIa\im; regdrri in Lhe present >nd future condition of the 
cotton industry in this country, very great infrrest attaches 
to the results of the trials which are being made to in¬ 
troduce the cultivation of cotton into our colonies For 
the benefit of those disposed to take up cotton growing in 
the West Indies, the Imperial Commissioner of Agriculture 
has brought, together in the last number of the West Indian 
Ilidlctin a series of articles dealing with (he uilhvation, 

1 hemistry and diseases of cotton A point of pumnrv im¬ 
portance is the careful selection of seid, for not only has 
Lhe Sea Island cotton bum improved by judicious relation, 
but the Rivers variety, which is resistant to (he wilt disease, 
was obtained in the same way Lxpen mental plots were 
only started in St Kitts, Antigua, Montserrat, and 
Barbados last year, so that it is too early as vet to obtain 
trustworthy dnla. 

Calmain Siam vv Fiowlr has favoured us with a copv 
of the seeoiul edition of the “ Guidebook "to the Zoological 
Gardens under his 1 ire at <»ua, near Cairo \ brief 
account of many of the more interesting species in the collec¬ 
tion is given It is salisfat lory to learn that (he three 
spei miens of the shoe-billed stork are still thriving 

Tilt January number of the FufoimWocKfj' Monthly 
Magazine contains seviral items of special interest In 
one not# Prof. 1' H Bearc records the occurrence in two 
localities of a foreign beetle (Pfiiiiij feefus) recently intro¬ 
duced into this country The native home of this beetle 
is apparently 1 asmania, but one of the introduced colonies 
came from the Levant In another 1 ommunication Mr 
N H Joy records a Russian beetle, Euconnus iwarfiliwi, as 
British Mr, \V E Clarke, in mwding several kinds of 
insects—chirfly moths-observed at the Eddystone Light¬ 
house, touches a practically new subject, namely, the 
wanderings and migrations of insects 

Mr. P. W. Stuart-Menteath has tent us a pamphlet on 
“ Pyrenean Geology, part 1 „ the Alpine Paradoxes ” (Dulau 
and Co., 1903, price is ) This is a controversial essay on 
the structure of the Alps and Pyre nees, and on errors in the 
geological maps of those regions. ^ 

Tub Journal of the Royal Microscopical Society for 
December, 1903, contains the usual summary of current re¬ 
searches relating to zoology and botany (principally Inverte¬ 
bra t a and Cryptogamia), microscopy, Ac., and in addition 
there is part xv of Mr F W MiPett’s report on the recent 
Forammifera of the Malay Archipelago 

Thb fossil echinoids of Japan hflve been described by Mr 
S Tokunaga (formerly Yoshiwara), the species being Illus¬ 
trated by four plates (/ourn Coll. Science, Tokyo, vol. 
xvli., art. is, 1903). No echinoids have been found In the 
Palsozoli strata of Japan, the Mesozoic strata have yielded 
Pygurus, Toxaster, Cldarls, Paeudooidaris and Hemlci- 
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dans (i 1 ), and eighteen genera are recorded from the 
Cainozoic senes Most of these last-named genera are still 
living, and some of the species have a \v ide geographical 
distribution and a considerable range in tertiary time 

Mr A. Lucas has prepared, Tor the Public Works 
Ministry at Cairo (1903), a report on the soil and water of 
the Wadi lumilat lands It appears that this alluvial trad 
formed part of " the land of Gosthen," and was a fertile 
tract until ruined by the ]«.m.ulia Canal. 1 he author jMiinls 
out that this high-level canal passes through a porous soil, 
and the seepage-water has not only raised the general level 
of the subsoil water, but has brought to the surfnrc in many 
plates suits of soda which have proved more or less in¬ 
jurious, the sodium carbonate being most harmful to 
vegetation Wind also helps to distribute the efflorescent 
salts 'I he remedy consists in a thorough system of drain¬ 
age, and in frequent washing of the land 

W'f have rereivod a copy of the " New and Revised Edition 
of a Geological Map of the Southern Transvaal," by Dr 
F H Hatch (Stanford, price soj in sheet, 25s. 111 case), 
with explanatory pamphlet (1903) The scale of the map 
is a little more than four miles to an inch, and it include 
an area bounded on the north bv Pretoria, on the west by 
Veiitersdorp and Klerksdorp, on the south by the Vaal 
River, and on the east bv Greylingstadt and lleidelhtrg 
It ts very clearly printed in colours, and the farm boundaries 
are shown, Although admittedly a sketch-map, it will be 
of great service in representing the present stale of know¬ 
ledge with regard to the extent of the coal-bearing slrata, 
the auriferous rocks and other mineral resources, nut to 
mention the Dolomite series, which is economic illv of great 
importance as the source of perennial streams and as 
tarnishing the present water-supply oT Johannesburg 

Sisifamtic and distributional arrangements of the genus 
Polygonum 111 India have been prepared by Captain Gage, 
and are published in the Petards of the Botanical Survey 
of India I he horizontal distribution of the species through¬ 
out certain sub-subareas of India compared with Ihrir distri¬ 
bution in other countries is well shown in one set of tables, 
and another set indicates ihe vertical distribution From 
the latter it will be observed that Po/ygonum vtviparum 
shows the greatest vertical range, namely, from 4000 to 
17,000 feet, Polygonum ( ortuosum and Polygonum Jibmcum 
reach to the same upper limit, but are not found below 
1 »,ooo feet. 

N the notice of " Lc Point critique des Corps purs ” in 
last week's Natuhf (p 217) it should have heen stated that 
the author of the book is Prof E Mathias 

Messrs Waits ami Co have issued for the Rationalist 
Press Association sixpenny editions of " Science and Specu¬ 
lation," bv Mr C H Lewes, and of Mr Edward Clodd's 
"Story of Creation " 'Ihe latter volume contains eighty- 
six illustrations ana tables 

r i he Brin Oxygen Companies, the London address of 
whiLh is now Elver ton Street, Westminster, S W , have 
issued a convenient little diary which is provided with much 
useful information Not only are full particulars of the 
prices of the apparatus made by the companies and of the 
compressed gasps supplied by them included, but also a 
senes of hints to users of compressed gases in the form of 
medical notes, notes for lanternists, for blowpipe users, and 
on extreme refrigeration In add 11 ion, the booklet contains 
a cylinder record and instructions for using liquefied carbon 
dioxide. p 
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Wk have just received an advance copy of Merck's English 
catalogue of line chemicals Ihe list of chemicals is very 
comprehensive, and is probably the most complete published 
in this counirv We note that Merck's present factory 111 
Darmstadt will soon be replaced by entirely new work 9 , now 
in course of erection 

Is the ruirent number of the /! wen can Journal of Science 
Mr J C lllike points out that soluble silver compounds 
are formed in I he preparation of rolloidal silver solutions by 
spaiking between silver electrodes under water It seems 
probable to the author that these compounds ma) play an 
important part in the peculiar actions exhibited by colloidal 
metal solutions, which, from the similarity of their behaviour 
to that of ferments, have been sL\led by Dredig inorganic 
ferments 

In the PrOLCt'dai^s of Lhe Ameiuun \cadrmy of Arts ancF 
Sciences Mr G P Baxter describes some further experi¬ 
ments 1 dative to (In atomic, weight of iron, ail entirely new 
method the .matysis of ferrous bromide—heing employed, 
i hese new experiments confirm the result, 5588, previously 
obtained bv Ru hards and Baxter for the atomic weight by 
the reduction of Ihe oxide, and indicate that the * alue, 3(10, 
usunlty employed is appreciably imucurate 

A m*w form of decimal resistance furnace was described 
bv Dr I'rolicli at the last meeting of the German 
"Bunsen" Society for Applied Physical Chemistry In¬ 
stead of employing carbon roies as the immediate source of 
luat, the sides of the furnace itself are utilised, the furnace 
being constructed of some specially suitable material the 
nature of which has not been divulged lhe mean tempera¬ 
tures reached in a core furnace and in that described by the 
author under comparative conditions were found to be 1200 0, 
Hid 1600° C, 

The first number of a new review, the Physthahsch- 
chcmisches Ccnlralblatt, has* just been issued It is not 
intended as a medium for thr publication of original work, 
but as a comprehensive centralising review of progress lit 
physical chemistry, the extraordinarily rapid rise and de¬ 
velopment of which during the last decade is almost unique 
in the history of science The abstracts are to appear either 
in German, English, or French, and, so for as possible, will 
be furnished by the authors themselves The review will be 
issued twice a month, and will no doubt be a valuable aid 
to the numerous chemists who desire to keep abreast of 
physicochemical literature 

'Ihe oxidation of phosphorus is a reaction which, in spite 
of its apparently simple naLure, exhibits many anomalies. 
1 he rate of oxidation increases as the pressure diminishes, 
and no completely satisfactory explanation of this apparent 
exception to the law of mass action has yet been given 
In the current number of the Journal of the Chemical 
Society Mr E J Russell contributes a further series of 
observations on the subject. It jppears that the presence 
of a small quantity of water is necessary for the oxidation, 
and that the quantity left after drying with sulphuric acid 
is that which allows reaction to proceed most rapidly. The 
results of experiments carried out at higher pressures con¬ 
tradict the usual statement that phosphorus only reacts with 
oxygen at low pressures, and the author finds that the re¬ 
action in these circumstances is in agreement with the 
mass action law. 

A novel reducing agent is described by Dr Stoermer in 
a recent number of the Bench (e. He has found that In a 
considerable number of cases compounds containing the 
group —CH,-CO— are reduced by heating with phosphorus 
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tnbromidc to unsnturaled conijHiunds containing' the group 
—CH CII— Thus desoxybcnzoin p C„ll a CH. CO C„ll,, 
js reduced lo xtilbene, C fl H a CH CH C b H_,j and diphenyl- 
pyrazolone to diphenylpyrazole The method is also applic¬ 
able to some compounds containing the group Ml CO 
and tnrbostynl is in pari reduced hv phosphorus Inbronudc 
to quinoline 

Ihf long sough! synthesis of cainplionc and ha*i been 
recently artomplishncl bv Dr Komppa, of Helsingfors 
'(Finland), and is desinbed in Iho Benchlt of December 29, 
iqoj Ivvu yf irs igo the author descnbid I he s\nlhesis of 
.ipot amphora mid, which differs from t unphoric and only 
in the present e of a hydrogen atom in plate of one of the 
methil groups 1 lie meihyl group cannot be mlrodmed 
directly into ipoi amphoric and, but the dikelo-apotamphoric 
ester tan Iw* methylated and yields a dikctocaniphoric and 
■which can be indirectly reduced to camphoric acid, 

CO CH COnMt CO CII CO a Me CH- CII CO a Me 

, L I 1 I ‘ 1 

CMi s —^ I CMcj —^ j CM> a 

CO CII COjMe CO CMe CO a Mc CH a CMc CO^Me 

The synthetic.al acid is opLually inactive, hut proved to be 

identical wiih the known mi rune form of 1 amphoric and 
The synthesis imludes also the preparation of camphor from 
its elements, since the conversion of camphoric acid mlo 
camphor was at 1 nmplished some years ago by lfaller 
Although the correctness of limit's formula for camphor 
lias been fully established b> the synthesis of sever d of its 
oxidation producLs, the synthesis of the ketone itself has for 
>oine years hern one of the most all motive problems in 
organic chemistry, and its solution completes a not un¬ 
important chapter in I he history of chemical progress, 

Fiie additions to the Zoological Society's Gardens during 
Ihe past wcik include a Raven (Con/uj corax ), British, 
presented by Mr George Ogilvic, a Mongoose Lemur 
(Lemur mongos) from Madagascar, Iwo Sulphury Tyrants 
(fPifangm sulphur at ns) from South America, deposited, a 
Llama (Laum peruana ), born in Lhe Gardens 


OUR ASTRONOMICAL COLUMN 

Oistriui. rioN of the Stars —No s, voL xlvm , of the 
Harvard College Observatory Annals contains a discussion 
«f the distribution of the stars throughout the whole sky. 
A special point of the discussion was to determine the re¬ 
lative numbers of the stars situated in the Milky Way and 
those outside its limits The number of stars in the galaxy 
was determined from the charts given in Heis's atlas and 
the Uranometnu Argentina, those without were determined 
from the Harvard Durchmusternngs Twenty-three tables 
included in lhe paper set out the various results in detail, 
bu i tbo lowing are among the chief facts determined. 

The number of stars in a given area of the Milky Way 
11 about twice as great as in an equal area of any other 
region, and this ratio does not increase for faint stars down 
to the twelfth magnitude, the proportion of stars of any 
given magnitude is the same in the Milky Way as in the 
r °fflons. '1 he Milky Way covers 'trnout one-third of 
1.1 V' ,ni * contains about half of the stars. There is no 
evidence of any limit to the faintness of the stars, although 
ttne proportionate increase becomes less for each successive 
magnitude There are about 10,000 stars of magnitude 6 6 
"bnghter, 100,000 of magnitude 8 7, 1,000,000 of magni¬ 
tude 110, and 3,000,000 of magnitude 119. Although un- 
I* suggested that there are about eighteen 
millions of stars visible In a telescope of 15 inches aperture, 
to a bout the fifteenth magnitude. 

^jjjjyrtbutlon of various spectral types has also been 
copadered, and the most striking fact Is the preponderance 
of stars of daei ■■ A M and 41 K" (Hanrard), which In a 
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gincr.il iU smIk atiun mav hr taken a* typical spectra, the 
uiliirs being suiiplv mod ilk,Minus of tins*. Many other 
t xtrcmelv interesting fai ts hav 1 been elu ilrd during the 
discussion, but Ihey are loo numerous tu mention here 

Ri roui or nun Windsor, NSW, Oiistuv aiory— Mr 
lihbult’s report of the work performed 'll this observ itory 
(Windsor, NSW ) during 1902 deals chielly with meridian 
ohsei \ alums for Ihe delermin itinn uf lui al time and star 
pi u 1 s Most of lhe p\lr 1-1111 ridian work mentioned h is 
alre irly been published 111 the 1 ttronomm In. Nachnchlen, 
and 1111 hulls observ.itmns of minor planets (for [Millions) 
iml Pi rrme’s comet (1902 Ij) lhe redm wl measures of 
IdLy-four of the double stars givi 11 111 lnne’s “ Reference 
(. atalogue,” involving 1757 settings for position nngle and 
150J for distant e, have liri n 1 umnuimi aled In the Royal 
Astronomical Sot letv. lhe lot d mcleorolugn d results, 
given in the rrjKirr, include rnorilhlv returns of (nnpc rature 
and rainfall observations and show 111 it the number of 
inches, recorded by a rain-gauge placed about 7 fei t above 
the ground, is less than for any yi ir snue i8(>i, bung, in 
fait, about 14 5 mi hes below the average for forly years A 
number of 1 umparisona of the temperatures re* orth d by two 
thermometers, 0111 111 .1 (iieenvvuh the other in a Stevenson 
serein, showed Dial an rxress annum ling to between one 
and two d* gri *09 was registered by Iho former 

A i‘hi nui-Liiinfsf Cai kndar — I lie " Calendrier Annu- 
aire " Tor 1904, compiled at Iho Li-kn-Wi 1 Observatory, 
mil published .it 1 lit pine of one dollar by Ihe Catholic 
Mission at Shanghai, is an interesting calendar coni timing 
many astionornical, meleoiologK.il and physical tables 

lhe calrndar is printed in French, but all proper names 
and teihnical terms are also givin in Chinese characters 
and words Among the more important matters dealt with 
there 01 cur a lucid explanation of the Chinese calendar, 
many astronomical tables and explanatory notes, tables for 
Ihe conversion of Chinese and Japanese standards into 
I uropi an equivalents, fm ts regarding the population, area 
and [Kilitic.il relations of Chin i, and a number of tables and 
curves relating lo the meteorology of lhe Chinese Umpire 

A ItRiran Bolide —A remarkable bolide was observed by 
Mr W E Rolston at Fulham at about 8h 37m p.m on 
January 9 It apprared at n point situated at about 
□ = 102 , 5 ^ + i8°, and slowly travelled towards the con¬ 
stellation Cancer, leaving a bright, scintillating, reddish 
trail When near to the point a = iia°, 8 = + i8 a (approx) 
the head slowly swilled out into ^ bulbous shape having a 
yellowish-red hue, bei ame considerably brighter than 
Jupilir, and then suddenly disappeared 'lhe duration of 
the complete phenomenon was about five or six seconds. 


THE PHYSICAL LABORATORY AT LEYDEN 

A N account of this laboratory, published m Nature of 
**■ August 13, 1896 (vol. liv p 345), dealt with the 
inception of the cryogenic department in 1883, and traced 
its development up to dote It is the purpose of this note 
to continue the account to the present time, both as regards 
the more important changes and improvements in the 
cryogenic department itself, and also in the remaining 
divisions of the laboratory 

As before, the communications continue to give an 
almost complete account of the results of the practical work 
carried out, together with certain more theoretical papers 
in direct connection with this Since 1898, the Royal 
Academy of Amsterdam has published its Proceedings 
in English as well as In Dutch, so chat the communications 
are now corrected reprints of (he Proceedings . Some idea 
may be gathered of the Increasing output of work when It 
is noted that in 1896 the current number of the communi¬ 
cations was twenty-three, while :t has now risen to eighty - 
eight. 

This increasing productivity is mainly due to the much 
Improved appliances, both for manipulation and measure¬ 
ment, which have been developed during the last ten years. 
Although the original system of three main cycles contain¬ 
ing methyl chloride, ethylene and oxygen has been retained, 
almost evfiry part has been Improved and enlarged, so that 
the ea* and rapiditv of working are much enhanced. In 
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addition several auxiliary circulations have been constructed 
In order to add new ranges of temperature to those already 
obtainable by the main eyries, or at least to make certain 
temperatures more practicable. Of these the principal 
are :^(i) a circulation of strong calcium chloride solution 
cooled to about - 23 d C by methyl chloride, and then heated 
again to the required constant temperature in a thermostat, 
(a) a nitrous oxide circulation, also in connection with the 
methyl chloride, for temperatures about — 90° C , (3) air, 
(4) nitrogen , and (5) methane In connection with the oxygen 
cycle In this way the entire range between +5 0 and 
— 210° can be covered with but few gaps 

The efficiency of the circulations is now very high, as 
each step in the cascade only lasts about ao minutes, so that 
liquid nitrogen even, which requires four operations, is 
obtained in 1 hour 20 minutes For this purpose about 
6 kg methyl chloride, 1 3 kg. ethylene, 2*5 kg. oxygen, and 
1 o kg nitrogen arc required, with the pumps running at 
about 5, b, 30, and b atmospheres pressure in the respective 
cycles In order to obtain this speed of work a new largo 
Burckhardt-Weiss pump, with a capacity of 100 litres per 
second and capable of evaluating to 2 mm of merrury, has 
been introduced hi lure (lie vacuum cvlmder of the Pictet 
conjugated pump in both methyl chloride and ethylene 
circulations. In the tase when a bath of liquid nitrogen is 
required, one of the two Brotherhood compressors is put Into 
the oxygen circulation, while the nitrogen Is compressed In 
the modified Cailletet pump mentioned beFore, after passing 
through an auxiliary pump, to bring it to about iu atmo¬ 
spheres pressure 

Two methods are employed for conveying the liquid gas 
required from the cryogenic room to one of three experi¬ 
menting rooms Where many measurements at a reduced 
temperature arc desired, hence necessitating a frequent 
addition of liquid, methyl chloride, nitrous oxide, and 
ethylene have been conveyed in a copper tube well wrapped 
up in wool and paper for a distance of about 10 metres 
In other cases the liquid is run into specially mounted 
vacuum glasses, which arc transported to the experimental 
vessel, into which the liquid is siphoned over Measure¬ 
ments have been made in this way with .ill the gases 
mentioned, in vessels which require the use of litres of 
liquid 

One of Prof Onnes’s chief objects in founding his cryo¬ 
genic department was the experimental determination of 
accurate isothennals of pure elementary gases and iheir 
binary mixtures, at temperatures near the critical Although 
measurements had been made on methyl chloride, carbon 
dioxide, and mixtures of these with oxygen or hydrogen, 
no measurements on the latter gases alone had been 
attempted until about four years ago. The first necessity 
was a standard open mercury manometer for the very 
accurate determination of pressures up to 64 atmospheres 
Since this has been available, measurements have been made 
on hydrogen, oxygen, and nitrogen at ordinary and at low 
temperatures to an accuracy unattamed before in suih work, 
At the same time very careful comparisons have been made 
between the expansion coefficients, at constant volume, of 
the same gases at Vow temperatures In order that these 
measurements should be possible, it was also necessary to 
develop the system for the determination of temperature 
to the accuracy required. For this purpose use has been 
made of constant volume hydrogen thermometers and of 
specially prepared and calibrated platinum resistances or 
thermoelements 

For the most rerent measurements it has been found 
ndvisable to employ, at the same time, both a temperature 
indicator and a temperature measurer. The measuring 
instrument must be sensitive enough for the accuracy re¬ 
quired, but the indicator must be set to a higher order. A 
combination of a platinum resistance, wound upon glass 
and surrounding tne experimental tube, with a thermo¬ 
element has usually been employed 

The temperature of an evaporating liquid vanes both 
from the want of homogeneity of the substance and of con¬ 
stancy In the pressure By suitable adjustment of the 
pressure, It is possible to make these variations compensate 
one another, with the result that a nearly constant tempera¬ 
ture Is obtained. In the thermoelectric circuit variations of 
o 01 degree can be Immediately seen and corrected bjt a suit- 
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able small change of pressure Vanatione due to the pump¬ 
ing machinery and other similar causes are corrected at 
once from the indications of an oil manometer. In addition, 
continual stirring by a small motor allows temperatures 
down to — aio° C to be obtained, which remain constant 
and uniform to 001 degree for an hour in baths 15 cm. 
in depth 

Preparations are now being made, by the addition of new 
pumps and oLher apparatus, for the installation, on the 
9ame principles, of a hydrogen rryostate, which will allow 
of the extension of the range of constant temperatures to 
the boiling point of hydrogen under reduced pressure 

Since only minor technical difficulties are to be expected, 
it is probable that this cycle will be completed in a few 
years' time 

During the past decade several othrr important Investi¬ 
gations have been made Of these the best known is 
certainly the discovery and measurement by Dr, Zeeman 
of the efTril which goes by hi* name This was largely 
due lo a set of careful experiments and measurements on 



F10 1 —The iraiRodiua apparatus fur ihe preparation of liquid nlirofen 
or maihana The liquefied gai ii being colleoied In the nelal cylinder a 
in middle of picture Thia apparatus standi at tha end of the room 
from which the view shown in iBgti was Lahen, 

kindred optical questions, and was tried several times with¬ 
out success Immediately it was noticed Prof Lorentz was 
able to supply the elementary theory, which has subsequently 
only been elaborated The discovery thus belongs peculiarly 
to Leyden, while the partnership was fittingly acknowledged 
by the joint award of the Nobel prize in 190a 
What Prof Onnes considers as to some extent a new 
method of thermodynamical research has been recently de¬ 
veloped by him It consists In making large accurate 
models of both the Gibbs (a, v) and van der Weals 
(♦* v, x) surfaces. By means of these many problems can 
be treated with comparative ease, which otherwise would 
either be impossible or would Involve very lengthy calcula¬ 
tions. 

The following list of tha principal researches from tha 
beginning of tne communications will show dearly* tha 
range of work covered. 
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To make it a continuation of that in the former note the 
same numbers have been retained — 

(1) Cryogenic department Pumps, cycles, experimental 
apparatus, Ac. (Nos. 14, *3, 5 *. 54 . 85) 

(a) Investigations regarding condensation of mixtures 
(Kucnen, Nos. 4, 7, 8, 11, 13, ih, 17, Hartman, Nos 43, 

2 6, 64, Supplement 3, Verschdftelt, Nos 45, 47, 55, 65; 
[eesoin, 88) 

(3) Measurements on capillarity (dc Vries, No 6, 
VerschafTelt, Nos 18, 28, 32 , van lildik, No 39) 

• (4) Measurements on viscosity of methyl chloride (Slonl 
and Haas, Nos. 2, 12) 

(5) Experiments on Kerr's inagneLo-optual phenomenon 
(Sissingh, Wind and Zeeman, Nos r, 3, 5, 8, 9, jo, 15, 
ao), on the influence of magnetism on light (Zeeman, Nos 
29 33. 36) 

(6) Measurements of the Hall phenomenon in bismuth 
(Lebrct, Nos 15, 19, van Lvenlingcn, Supplement 2, fai, 
6j 7a). 

(7) On Hertz waves in water and electrolytes (Zeeman, 
Nos si, 22, and with Cohn, No 30) 

(8) The dispersion of the magnetic rotation in gases and 
liquid gases (Siertseau, Supplement i, Nos 62, 73, 76, Bo, 
82). 

(9) The accurate measurement of very low temperatures 
(Kainerlmgh Onnes, Nos 27, 44, 50, and Boudin, No to, 
and lleuse, No 87, Meilink, No 77) 

(10) Dielectric constants of liquid gases (Hasenoehrl, 
No. 52). 

(11) Accurate isothei mals and critical constants of dia¬ 
tomic gases (Schalkwyk, Nos 67, 70, Kamerlingh OnneB 
and Hyndman, Nos 6g, 78, 84) 

(12) Contributions to the knowledge of van der Waals’s 4 
surface (Kamerlingh Onnes, Nos 59a, 66, and Reinganum, 
No 59b, and Happel, No. 86, Keesom, Nos 75, 79, 
VerschafTelt, No 81). 

(13) Thr expression of equations of state by means of 
series (Kamerlingh Onnes, Nos 72, 74) 

In addition, measurements have been made at low 
temperatures, and will be published shortly, relating to the 
pressure coefficient of oxygen and nitrogen at both ordinary 
and high pressures, and also to the critical phenomena and 
constants of oxygen 

At the present time the electrical installations of the 
laboratory are being largely increased There are already 
three dynamos which can give a current of 200 amperes at 
120 volts, and two motors will be ready shortly to drive 
some of the pumps and other apparatus 

lhe possibility of making and fitting the highly specialised 
ani intricate apparatus required for some of these measure¬ 
ments Is largely aided by the circumstance that the labor¬ 
atory is combined with a technical school for instrument 
making and certain branches of electrical technology 
About twenty apprentices are at present passing through 
che wood, metal, and glass workshops, each of which is 
controlled by a skilled workman In this way the con¬ 
struction and repair of apparatus, and the help required 
for complicated experiments, can be obtained in a most satis¬ 
factory manner This unique combination of research 
laboratory and technical school is ^ell worth a visit from 
physicists touring In Holland, who will receive a friendly 
welcome from Prof. Onnes. H. H. F. Hyndman 


AUSTRIAN GEOLOGICAL SURVEY . 

§OME important publications of the Auitnan Geological 
Survey have reached us, namely, the first part of the 
twentieth volume of the Abhandlungen dtt k k Geo - 
Zogtachen JfeichsaTMtaJt, Vienna (1003), the second, third 
and fourth parts of the fifty-second volume and the first 
part of the fifty-third volume of the Jahrbuch (1902-1903) 
The first of these works is a valuable memoir by Ernst 
Kittl, on the Cephalopoda of the Upper Werfen beds of Mud, 
in Dalmatia, and other localities, and comprises seventy- 
* even pegei and eleven plates As Indicated by the title, U10 
past of the material described In this memoir was 
obtained from ft* locality discovered in 1862 at Mud (or 
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Much), in northern Dalmatia, but some of the specimens 
are from other areas, including certain Alpine localities. 
Some accouni is given of the various places where similar 
strata have been met with, and numerous references are 
made to the writings of other workers. The description 
of the various genera and species constitutes the bulk of 
the work All the forms noticrd arc included in two 
families —(1) the Ceratitida;, with the genera Dinarites, 
Staihcitrs, Ceratites, and Firolites, and (2) the family 
PinALOterutuJjc, with the genera Kymatites, Meekoceras, 
and DalmatiLes Of these genera Stadieitps alone is new 
to suencc, but certain subgencra and thirty-four species are 
described and named for tin lirsl time 

In conclusion, the uuLhui direits spenal attention to the 
importance of the few precursors of the Muschelkalk 
Cephalopoda, such as D.ilin.Uitrs, Or ililcs, and some nearly 
allied forms, which arc now fur the first lime known to 
occur in Lhe Werfen beds 

A comparison with the f’innian and Carboniferous fauna 
of Silesia, Russia, and India shows the comparative poverty 
of the Werfen beds, and the author points out that the 
scanty fauna goes 11 hand in hand " with the small amount 
of calcareous matter in the deposit 

'lhe second part of the Jahrbuch indicated above contains 
several interesting papers on various subjects, each being 
illustratid by jdales or text figures Dr Karl Hinterlechner 
describes the petrographiral characters of some rocks from 
the Cambrians of western Bohemia 'lhe “ Erzherg ” in 
Huttenberg, Cannlhia, is described by Hruno Baumgurtel, 
Dr Rudolf Zuber givesi us some new studies in the 
Carpathians, while Hermann Bock supplies an account of 
the physical structure of the neighbourhood of Brunn 
Then follow three palaeontological papers —Kirh Joh 
Schubert, on sonic bivalves from the Istro-Dalmatian 
11 Rudistenkalkcs ", Vincenz Hilber, on some fossils from 
the Gosau beds of Kainach and boding, in the northern 
parts of Voitsberg—in this paper one new species is de¬ 
scribed under the name of Hippuntes Stynacus , Adalbert 
Liebus and Rich Joh Schubert describe the Fora mini fera 
from the Carpathian Inoceramus beds of Gbellan, in 
Hungary, seven new species and four new varieties being 
named The concluding paper, and certainly not the least 
important, is by Dr H Graf KcjserSirsg, and is entitled 
" Geologico-petrographical Studios in the Region of the 
Melaphyre and Augiteporphyry of the Southern Tyrol.” 
1 hi is a detailed communication of some forty pages, 
which will doubtless be carefully studied by all interested in 
this particular subject 

The third part is devoted to a detailed account of the 
localities and horizons yielding useful minerals in the so- 
called Archaic and Devonian island of Westmahren, by 
Franz Kretschmer, mining engineer at Steinberg This 
memoir of 142 pages deals very fully with the geological 
and phjsical conditions under which the graphite, lead, iron 
ores, &c , are found, and it is illustrated by a geologically 
coloured map, with sections and plans. 

The fourth part of this volume is a memoir by A Bettner 
on the Hrachiopoda and Lamellibranchlata from the Trias 
of Bosnia, Dalmatia, and Venetia, occupying 149 pages, and 
illustrated by ten lithographic plates and seventeen zinco¬ 
graphy in the text The greater part of this work deals 
with fossils of Middle Irias or Muschelkalk age, derived 
from several localities, but perhaps a greater interest will 
be attached to the last twenty pages, dealing with the Upper 
Trias or Keuper forms from two localities in Bosnia 'lhe 
whole memoir is a detailed description of species, and, as 
might be expected from their age and the little known 
locxlities from which they are derived, many of theta prove 
to be new, but one cannot, but be surprised to finwthat of 
sumo two hundred forms here described one hundred require 
new names The plates accompanying this work are clearly 
drawn, but it is to be regretted that the figures are so 
crowded. All who have worked with such plates know how 
troublesome this is, one’s eyes become dazed when trying 
to concentrate upon any particular figure No doubt this 
memoir, like the one above noticed 00 the Werfen Cephalo¬ 
poda, will become a classic in Triable literature 

Part i of vol I111 contains several papers; the first of 
these, bv R Hoernes, on the ontogeny and phylogeny of 



262 


NATURE 


[January 14, 1904 


the Cephalopoda, deals with the initial chamber or the 
Noutiloiden, espenally in the genus Grlhoceras Dr 
Richard Johann Schubert and Dr, Lukas Waagen give an 
account of the Lower Silurian phyllopod genus Kibeina, 
and establish a new genus, Ribeirellti, for the speues 
R Sharpei, Darr The remains of a male sheep’s skull 
(Ovis Mannhardi) fioin the neighbourhood of Lggenburg are 
described by l 1 ' Toula, and carefully compared with recent 
and fossil forms, the pnprr is illustrated by a plate showing 
three views reproduced by photography and bv three text 
figures Dr W Hammer gives an account of the minute 
structure of poiphynte and diorite rocks from Ultenthal, 
giving six ixiellrnt photographic reprnduc lions of mu ru¬ 
se o pic set lions l)r O. Able, in a memoir of some 50 
pages, treats of the Tertiary marls and sandstones of the 
Tulin basin from both straLigr.iphual and physical stand¬ 
points, and comes to the comlusion that Liny lipgin with 
the Iaiwor Oligocene and continue in unbroken senes to the 
base of the Onrophora sands (Middle Miocene) Four 
sections across the valley are given to show the folding of 
the beds Dr Karl Alphons Pt.nu.kr, in a paper of a dozen 
pages, describes a number of Upper Devonian corals 
obtained by Di Frinz St alb r from lladschm, Anliiaurus, 
during his journey m Asia Minor I lire** new species are 
named These corals are (indy reproduced by photography 
on four double plates In the last paper of this part Dr \V 
Petrdscherk describes some Inocerami from the Chalk of 
Bohemia and Saxony, giving the names Ino hcrcynicus 
and Ino. crassus to two new species This troublesome 
genus needs a thorough revision, and it is hoped that ere 
long someone will be found to undertake this useful piece 
of work, at least for the Cretaceous species 


ATMOSPHERIC ABSORPTION AND EMISSION 
OF TIIE EXTREME ULTRA-VIOLET RADI¬ 
ATIONS. 

O 1411 of the " Smithsonian Contributions to Know¬ 
ledge " is devoted to a paper by Dr Vic Lor Schumann, 
of Leipzig, m which he minutely describes the apparatus 
used and the results obtained by him in spectroscopically 
determining the absorption ami emission of air and its 
constituents for light of wave-lengths between 350 pp ami 
100 /ip He obtained the photographic spectra of N, O, 
CO,, CO, aqueous vapour and hydrogen by means of an 
ingeniously constructed spectroscope, from which he could 
exhaust all the gas except that on which he was experi¬ 
menting, and this he introduced, in layers of definite thick¬ 
nesses, after repeated purification All the optical parts of 
the apparatus were made of white fluorspar, which is tho 
moot transparent substance, for these extreme ultra-violet 
rAys, yet known 

Dfr Schumann found that nitrogen is very transparent 
i-ewi beyond 162 pp, but absorbs particular wave-lengths 
very energetic ally, the emission spectrum extends beyond 
162 pp Oxygen absorbs the radiations near to 185 pp 
In a series of clearly resolved groups of lines, fourteen in 
number, complete Absorption taking place beyond the most 
refrangible group of the senes This absorption is believed 
to bo the cause of the atmosphere’s opacity for radiations 
more refrangible than 1B5 pp The absorption spectrum of 
CO, is similar in appearance to that of oxygen, but extends 
to much shorter wave-lengths, the persistent presence of 
bonds due to carbon monoxide—which is one of the greatest 
difficulties Dr Schumann has had to contend with in all 
his experiments, because their photographic artion is ex¬ 
ceedingly energetic and they extend far beyond 162 pp — 
has prevented the exact determination of the more re¬ 
frangible limit of the CO, spectrum, which Is exceedingly 
rich in lines Carbon monoxide absorbs the more re¬ 
frangible rays a little less than CO a . The resalts of the 
experiments on the spectrum of aqueous vapour are rather 
uncertain owing C6 the formation of dew, but It chiefly 
consists of the hydrogen spectrum, ihe strong oxygen maxi¬ 
mum at 185 pp, and p number of other lines the origin of 
which Is at present unknown The results, however, lead 
to the conclusion that a regular dissociation of the water 
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vapour, ammipanied by a simultaneous recombination, 
takes place 1 he results obtained with hydrogen are ex¬ 
ceedingly interesting, and are discussed m extento by Dr 
Schumann They show that hydrogen is intensely trans¬ 
parent, but the limit of transparency is not yet definitely 
determined Twenty-fold enlargements of the hydrogen 

spectrum—having 11 tulal length of 14 metres—arc repro¬ 
duced in the puper, and show about 1500 lines between 
iHj pp and 127 pp l)r Schumann slates, however, ihat 
this latter value is rather uncertain, and is probably not 
the inferior limit of the true hydrogen spectrum as photo - 1 
graphed by him lie also believes that beLween 185 pp and 
369 9 pp Lhe hydrogen spectrum is continuous 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Mu S A. 1 . Will IE, demonstrator in natural philosophy 
in King's College, London, since 1895, has been appointed 
professor of mathematics in succession to Trof Hudson. 

Dr W A. OsnonxE has been appointed to the professor¬ 
ship of physiology and histology in tho University of 
Melbourne in succession to Dr C J. Martin, F R S , now 
director of the Lister Institute 

Tut Technical Education Board of the London County 
Council has arranged for two courses of free lectures for 
fpachers to be given at the Horn 1 man Museum, London 
Road, Forest 11 ill, S E , on Saturday mornings from 
January 23 to May 2b Prof Geddes will lecture on the 
natural history of plants, and a course of lectures on Lhe 
natural history of man will be given by Prof Alfred C 
Haddon, 1 < KS 

Tiie annual meeting of the Association of Public School 
Si u nee Masters Will be held at Westminster School on 
Saturday, January ib, beginning at 1 45 p m. Prof W A. 
iilden, l 1 KS, president of the Association, will be in the 
chair Mr R K Thwmles will read a paper on the possi¬ 
bility uf fusing the mathematical and science teaching of 
public schools, and a discussion on science m the certificate 
examination will be opened by Mr W A. Shenslone, F R S , 
and Mr M D Hill, who will deal with the chemical and 
biological parts of the examination respectively Mr O H. 
Latter will read a paper on nature-study 

The eleventh annual general meeting of the Association 
of Technical Institutions will be held on Friday, January 29, 
at the Leathersellers 1 Hall, London, E C , the president. 
Sir John WoHe Barry, KCH, F R S , in the chair Sir 
John E Gorst, K C , M.P , has consented to he nominated 
president of the association for the year 1904. Among other 
subjects to be broughL before the meeting are —Report as 
to the constitution of the advisory committee fur the leather 
trades industries, in connection with the City and Guilds 
of London Institute, Prof Wertheimer; the differences 
between tho curricula and methods of staffing in British and 
American higher technical institutions, Dr Walmsley, the 
consultative rommittee of the Board of Education and 
teachers' registration council, Principal Wells and Dr. 
Sumpner; and leaving certificates for secondary school 
Prof. Wertheimer and Principal Gannon 

An interesting essay by Dr Walfeher Schoemchen on 
"The Evolution Theory in Schools" (Die Abstammungs- 
lehre im Untemchte der Schule) has been published by the 
firm of Teubner (Leipzig and Berlin) The author shows 
that school instruction in botany and zoology has already 
passed through several phases—encyclopedic, systematic, 
analytic, and ethological—and maintains, that the time has 
Lome for making it frankly evolutionary This is necessary 
for scientific reasons and desirable for educational reasons, 
and, according to the author, it Is also quite feasible. He 
argues that it will be useful ethically and will not endanger 
religion. The essay is wise and temperate, and many of 
the practical hints are very suggestive, e g. the diagrams 
contrasting the multiplication of the hare and the elephant, 
the evolution of the kohl-rabl cabbage, and the origin of 
light-coloured from dark-coloured mice by selection. 
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SOCIETIES AND ACADEMIES 

London 

Royal Society, November 19, 1903 — 11 On the Physiologic*! 
Action and Antidotes Of Coluhrme and \ iperine Snake 
Venoms " By Dr Leonard Rog*ra. Communicated by 
Dr A D Waller, F R S. 

'ihe actions of various venoms have been studiid by means 
of respiratory and circulatory tracings, Ac firstly, the 
poisonous colubnne Indian snakes were dealt with 'Ihe 
•Loia bungarur or hamadryad, the largest poisonous snake 
in India, was round to cause death bv paralysing the re¬ 
spiratory centre, quickly followed by the motor end plates 
of the phrenic nerves, just as in the case of cobra J he 
Dungarus cocrulcus, or common krait, also produced the 
same effect, only the end plate action was less ni irked f hi 
Uungarus fasaatus, or banded krait, produced similar 
symptoms to the above in small doses, with the addition 
of marked urculatoiy failure, and in large doses also intra¬ 
vascular clotting like the vipers, and its venom was found 
to be a mixture of Lolubune and viperme demen is J he 
hxmolytic action of the above three venoms was much less 
marked than in the case of robr.i venom, and has no Jrtlial 
importance r \ lie physiological action of the above mid of 
the sea snakes having been found similar to that of cobra 
venum (with the exception of the added viperme element 
in the Bungariis fasnutus), Calmette antivrnm was 
tested against them all, rind found to be offeclive in varying 
degrees in each with the exception of Ihe Uungarus 
/<ir cm fur, m the case of which ihr coluhrme element alone 
ii neutralised, but Ihe wpenne one proves fatal "Ihe serum 
is not, however, strong enough to be of the greatest value 

Secondly, the two Hue vipers, the Dahoia russfll 11 and 
the African puff adder, rind two pit vipers, the (Vofnlin 
horrulus rind the Trnmnnrit\ anumallt nm, were examined, 
and it was found that the one essential action common to 
all four was a paralysis of the central vasomotor centre pro¬ 
ducing a marked frill of blood pnssuie, followed sooner or 
later by secondary respirator) failure, but counteracted in a 
murked degree for a tunc by adrenal extract In the rase 
of the true vipers, large doses produce intravascular clotting, 
but by giving small preliminary dostt, fatal v isomolor 
paralysis can readily be induced without any clotting what¬ 
ever, while the venom of the rattlesnake readily produces 
the same effect without dotting in a single large dose, and 
also marked haemorrhages, which are not caused by the 
La bain 

Dicember 3, 1903 —" On the Fructification of Nruroptvns 
ht'terophylla t Brongmart " By Kobeit Kldaton, FRS 

Royal Microscopical Society, December 16, 1903 —Dr 
ll v Woodward, FRS, president, in the chair—Mr F W 
Watson Bailor exhibited under microscopes n series of 
slides, sixteen in number, illustrating the development of 
an asLidum from the fertilisation of the ovum to the larval 
stage —Dr G. J Hlnde read a paper on the structure and 
affinities of the genus Porosphacra. 

Manciihsteh. 

Literary and Philosophies! Society, December I, 1903 
—Prof W. Boyd Dawkins, president, m the chair —The 
president directed thr attention of the meeting to the fact 
'hat, although the rainfall during the last six months had 
bfen unusually heavy, the water in the deep Bprings had 
'Hit increased proportionally, but was still below the average 
quantity for the last ten years.—Dr. W. E Hoyte exhibited 
a model of the mole's nest, prepared by Mr Lionel E 
\dams, who read a paper on the subject before the Society 
some tmic ago 1 he model is In three parts, find shows the 
instruction of a typical nest of the male mole very clearly. 
^-Mr. F. F. Laldlaw read a paper entitled 11 Suggestions 
w a Krvision of the Classification of the Polyclad 
lurbellaria," In which ho considered more especially the 
genera, and based his classification of them on 
me characters of the prostate gland 

December 15, 1903.—Mr. Charles Bailey in the chair.— 
1 E KifctBht read a paper on an Interesting reaction of 
ropper salts. More than fifty years ago, Ebelmen had. In 
tk*™' 11 * fhe properties of titanium trichloride, alluded to 
he property which this substance possesses of precipitating 
illver, and mercury from their salts. The author 
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showed that by using an rxi ess of the trichloride, metallic 
copper could be precipitated from solutions of its salts, but 
pointed out that thi reaction was a reversible one, and was 
consequently not complete With tiUnous sulphate, how¬ 
ever, the reaction with copper salts was complete, the copper 
appearing as an extremely fine metallic' looking precipitate 
even 111 very dilute soluliuns (i pt in 1,000,000) —The 
electrolytic method for the dctrction and approximate estim¬ 
ation of minute quantities of irsenic in malt, beer, and food 
stuffs, bv Mr W Thomson. An exhaustive senes of tests 
has hi in made with the electrolytic apparatus devised by 
the 1 committee appointed by Ihe Commissioners of Inland 
Revenue in comparison with those obtained by the Man»h- 
Her7Plms apparatus from the results obtained the author 
l.i)s stress on the impui tance of destroying the organic* 
nutter m beer, malt, Ac , before introducing into the 
apparatus, and also puts forward the electro])tu method 
with zinc kathode as the most satisfactory for the estimation 
of minute quantities of aiseim 

DumiN 

Royal Irish Academy, Dec 14, 1903 —Prof R Atkinson, 
piesident, in the chair—Some new relations in the theory 
of sc rows, by Prof C J Joly. Let A, U, C be any three 
points on the axes of any three screws, (1), (2) and (3) re¬ 
spectively, of a given throe-*) *tem Let B,C, be the pro- 
jf'chun of HC on Uie axis of (1) Let (23) be the angle 
between the axes of the si rows (2) and (3), and let sin (123) 
br> the sine of the solid angle determined by the three axes 

I hen 

R,C, cos (23) + C 2 A a cos ( 3 t)+A 1 B 1 10s (11) 

sin (123) 

“HS+f'j'i Pj — a + l' + t, 

where />,, />_, p 3 are the pitches of the three strews, and a, 
b, l tin* pitches of tlu principal screws of tin system 1 lie 
author derived his results by the method of quaternion 
irrays, and showed that many relations similar to that 
given above may be deduced for screw-systems of any order 
- Mr John Fr*ear reduced the equation of a quartic sur¬ 
face possessing a nodal come lo the sum of squares of the 
live Jacobian quadni s of the systems of quadrics which pass 
through the conn, and which hxve double contact with the 
quartic surface Ife gave explicitly the equations or the 
quadras, and showed that the same method wis applicable 
in the case of hinodal quartic curves 

Paris 

Academy of Sciences, lanuary 4 —M Masiurt in the 
chair -Researches on Llie emission uf water vapoui by 
plants and on lh**ir spontaneous desiccaMun M Bert ho lot. 
The roots and leaves of the plant investigated were fir>t 
air-elnrd separately at the oidmary temperature, the 
temperature and hygrumetric state varying during the ex¬ 
periment After about eight days equilibrium was rslabr 

I I shed, when the plants were further dried at no 0 A 
further Los* of water was measured —Proof of an experi¬ 
mental law given by M Parenty on the How of gases, 
through orifiees J Bounlnosq.— The notion of work 
applied to the magnetisation of crystals Pierre Wsln.- 
On osmosis A Qulllorvtln. Adopting Ihe theory of 
Halley, and the idea of the existence of a tension or ex¬ 
pansibility, increasing with the dl^lh below the free 
surface, the law of osmotic equilibrium takes the form 
that osmotic equilibrium exists when the tension of expansi¬ 
bility is the same on each side of the semi-permeable wall 
—On the absolute value of the magnetic elements on 
January 1 Th Moupmhm. The absolute values and 
secular variation are given for the Observatory of Vn|- 
Joyeux, latitude 4B 0 49' 16* N , longitude o° iq 1 33' W — 
On the stability of the direction of magnetisation in Some 
volcanic rocks 1 Pierre David. It has been previously 
shown that some volcanic rocks possess a permanent 
magnetisation, which is probably that 0# the direction of 
the earth's field at the tirge when the rock solidified This, 
view has been confirmed by the examination of pieces of 
volcanic rocks taken from buildings dating from the Roman 
period The Inclination of all the pieces examined Is 
Identical, but the declination is variable.—On the decrease 
of temperature with height in the neighbourhood of Pans, 
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from five years’ observations l'eiuerenc do Sort. A 
summary of results obtained from experiments with captive 
balloons at heights varying from 500 to 14,000 metres — 
Differential characters of the physiological radiations 
according as their origin is musiul.ir or nervous Augustin 
Ohorpontlwr. The rays emitted by muscle appear to be 
identical with the n-rays or Hlondlnt, hut those emitted by 
nerves differ from these in that they are partially arrested 
by aluminium —On the phosphoric esters of glvcerin 
P Oorrtf.--lhe relrngraihilion and coagulation of starth 
L Mtqusnns, A Pornbach and J Wolff.—The use of 
sodium sulphide as an indicator in the estimation of glucose 
by Fehling’s solution L Boulayruo. Very exact results 
can be obtained in sugar titrations by the use of spots of 
sodium sulphide on filter paper as an indicator — 1 he 
ablation of the parathyroids in birds MM Doyon and A. 
Jouty. — I he selection of small differences which present the 
characters with continuous varialions Georges Coutayno. 
—On the double secreting apparatus of Dipleryx 7 douard 
Htehsl and 11 Jacob ds Cortf amoy,—On polymorph 11 
transformations M Wo I loro nt.—On ihe geology of the 
Alps fCmile Hougr-—Contribution to the knowledge of the 
Lu feci an formations of Senegal Stanislas Msunlsr. Ihe 
material collected by M Fnry confirms the view that Lhere 
was a large Eocene sea in Africa, and also tends to show 
that there was direct marine communication between 
Senegal and Egypt —On a substitute for ligatures in 
surgery M WaNllleff. 

DIARY OF SOCIETIES. 

. THURSDAY , January 14 

Institution or Electrical Fn(.inkem', at 0 -The Ciiy and Smith 
London Hallway, Working RbjuUb of ihe Three Wire hyMem Applied 
10 fraction, &c P V McMahon (Adjourned diHciemon )—O11 ihe 
Magnetic Ditpcrflion in Induciion Motors, and its Inliiitsaca on ihe 
Design of iheM Machines Dr Hnim liehn-Ktiheiiburg 
RoVAL^fNSTrru-nuN.ai 3—The Mora cf the Ocean G R M Murray 

Mathematical Socibiy, at 3 30— On Various Sjklanu of Piling Prof 
J # ?! J ! * ver<llt ““Tha Solution of Pnrii.il Differential Equations by Means 
of Definite Integrals 

fY.MV .MV. 

8 V av a^“" 

H Bale mat —On the Notion of Lines of Curvature in ihe Theory of 
Surfaces Dr 0 Prasad — On Groups of Order prof W 

Burnside —Electric Radiation from Conductors H. M Macd^mld Open 
Sets of Points and the Theory ol Content Dr W H Young 
Society of Ahts, at 4 jo.-lhe Presidency of Bombay hir William l^ee- 
Warner, K C a I 

FRIDAY , January 15 

Royal Institution, at 9 —Shadows Lord Rayleigh 
Institution or Mechanical Engineers, at B - Sixth Report 10 the 
Alloys Research Committee on the tempering of Steel the late Sir 
Wdham C Roberta-A mien, K C H , F R S , and Prof William Guwland 
InBtitui ion OP Civil Knoinrkr 6, at B —Pumping and Disposal of 
' Siwage al York • A D Creer 

Public School Science Mastknk Association si 1 45 The Possi- 
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AN EVOLUTIONARY STUDY OF EUROPEAN 
POLITY. 

Thf Development of European Polity . By Henry 
Sidgwick Pp. xxvi+ 454 (London - Macmillan 
and Co , Ltd ; New York : the Macmillan Company, 
1903.) Price 10s, net. 

ENRY SIDGWICK'S exposition of the theory of 
politics was published in two editions in his life¬ 
time, as is well known to all English students of the 
-subject These posthumous lectures*are the historical 
complement, 11 an evolutionary study of the develop¬ 
ment of polity within the historic period in Europe," as 
Mrs Sidgwick says in her preface The author con¬ 
ceived, as the final part of the work, a comparative 
study of living modern constitutions, founded so far 
as possible on personal observation He did not live, 
-unhappily, to carry out any substantial portion of that 
-design Everyone ^10 knew Sidgwick or was 
acquainted with his work would expect his arcount of 
any period or aspect of European history to be sound 
and careful, notwithstanding that he was not a pro¬ 
fessed historian Everyone who knows anything of 
the difference between finished and not quite finished 
work is aware of the difficulties that commonly attend 
the posthumous publication of an author’s materials, 
even if he has not had the experience of being charged 
with such a production himself General observations 
•of this kind prepare the way, in many cases, for an 
appreciation more or less apologetic in tone. 

On this occasion there is no question of apologies. 
We are not surprised that Mrs. Sidgwick’s intimate 
knowledge and sympathy have given us a book in 
which not only there is no jarring contrast between 
the author's and the editor’s hand, but the difference 
is barely discernible We do confess to a little surprise 
At the comprehensive grasp of the matter, and the 
almost invariable sureness of judgment, disclosed m 
these lectures. Historical students who have no taste 
for philosophy (a mistaken frame of mind in our 
-opinion, but common) may well be tempted to regret 
that Henry Sidgwick was not a historian altogether 
We do not know of any book in English that covers 
the 6ame ground as this; among those which Intersect 
Its lines it would be possible to find more Wealth of 
learning ajnd greater brilliance of style, but very bard 
to find so safe and impartial a guide. 

As the topics dealt with range from the patriarchal 
family to modern cabinet government, and the 
treatment—even without the author's last hand—is by 
no means diffuse, it would be idle to attempt a 
summary. We may note, however, that the book is 
prfcvwfed, as every book of its kind should be, with an 
excellent analytical table of contents as well as an 
li^ex. In the earlier part there is a refreshing freedom 
fithn andquarianism, Such a quiqtiy humorous 
notfl’lss this on the Homeric banquets:—"Political 
dinner! are very primitive institutions,” is more 
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Hlectivc 1 h.111 many solemn piragiaphs in maki ihe 
learner understand that even archaic his lory is ^ on- 
rained with real human nature 

The short chapter on the patriarchal ihcory partly 
follows and partly criticises Maine, and loads to the 
conclusion that 

" there is no reason to regard the father's power, m 
the patriarchal family, ns the original type of political 
power; but doubtless the firm establishment of the 
patriarchal type of family contributed importantly to 
the stability and strength of tribal headship " 

Indeed, Maine's own perfectly just view that the 
units of archaic society are not individuals but fanulits 
requires us to ask, in the first instance, not how king¬ 
ship, but how the primacy of one family or clan in the 
tribe is accounted for Sidgwick’s task was somewhat 
lightened here by the clear consciousness that he was 
trying to account only for European and not (for ex¬ 
ample) Mongol or Polynesian institutions. If Maine 
himself had more plainly disclaimed any intention of 
dogmatising cm anthropology at large, some not very 
picfit.ihle ccmtrovTsy might have been spared 

A word of special criticism on Maine occurs in a later 
chapter — 

I cannot agree with Maine that codes fin early 
Gnek and Roman history] generally included no new 
law ” 

This, no doubt, is sound in itself, but we cannot find 
that Maine really committed himself to any suih state¬ 
ment, though he dwells mainly on the consolidating 
function of ancient codes Farther on we have a more 
substantial amendment, Sidgwick declines to con¬ 
ceive the Roman jus gentium as formed by a process 
of deliberate selection Trom the customs of different 
Italian (or Mediterranean) communities 

11 It is clear," he says, 11 that the development of the 
kind of law afterwards known as jws gentium was 
entirely due to practical needs; and we may connect it 
with the development of Roman trade." 

It is right to point out that Maine himself, in his 
later work, did suggest a connection with market law 
The present writer is disposed to go farther, and to 
regard the incipient jus gentium as having been, in 
fact, the custom of merchants. Without some general 
customs trade could not have gone on at all, and if 
they existed it was an obvious course for the JR om an 
jurisdiction to adopt them. Sidgwick rightly notes in 
the same chapter the theoretical divergence between 
jus naturae and jus gentium on the point of slavery. 

The mediaeval section is remarkably good, although 
Henry Sidgwick *s particular tastes and studies did not 
lie that way. Medievalists, as well as ordinary 
historical students, will find profitable matter in the 
treatment of Italian and German autonomy with re¬ 
gard to the general political development of Europe, 
The contrast between Continental feudalism, leading 
first to wild particularism and then to a reaction to¬ 
wards absolute monarchy, and the stronger central 
government which saved England from despotism, by 
an apparently despotic but really popular system, is not 
in itself new, but is thoroughly well brought out. 

N 




266 


NATURE 


[January 21, 1904 


Kngland, nevertheless, had a narrow escape; we have 
been slow to realise how narrow’ It was Mr Mait¬ 
land was the first, we hrlieve, in Ills Rede lecture two 
years ago, to claim boldly Tor the common law and its 
traditions their due share in elTeclual resistante at the 
critical time This point though lightly touched on 
1 )^ Sid^wuk, did not escape linn, *a< Ins well weighed 
re marks on the unity of the common law and of 
IVrliumuu (p 312) The lv ginning nt modern 
political history and loiisLiluLlunal doctrine is placed 
at the peace of Westphalia, and we do not think a 
better dale could he found We have some doubt oil .1 
mailer o' detail in the next stage HLukslonc is the 
normal representative of the doctrine accepted m the 
reign of George IIT Sidgwick acquiesces 111 the 
current viewy of Montesquieu’s influence 011 him, hut 
\m think til it Rlackslone's own practical consideration 
of Locke m.iy have counted Tor more* than is 
commonly supposed, and Montesquieu, whose work 
was still very recent when Rlaekstone wrote. Tor less 
\lthough Marksremn was not, on the whole, an 
original thinker, there is no reason to assume that he 
ucvrr did anv thinking Tor himself 
I'll ■ reader is finally conducted with a sure hand 
through the modern development of constitutional and 
cabinet government to the prospect of federalism as 
thi mo-it important factor in the coming generation 

Fhkdkkkk Pollock 


1 CONlRIBltTION TO CALIFORNIAN 
GEOLOGY 


I he Palaeontology and Stratigraphy of the Marine 
Pliocene and Pleistocene of San Pedro, California 
U) Ralph Arnold Pp 420, 37 plates (California 
Stanford University, 1903 ) 


T HIS, the latest of the well-known 11 Contributions 
to Biology from the Hopkins Seaside La bora to r> 
of the Lcland Stanford Junior University ” (reprinted 
from the Memoir v of the ('allforma Academy of 
Sciences, vol 111 ), forms a dissertation presented to the 
faculty in geology of the university for the degree of 
doctor of philosophy, and is by far the bulkiest of the 
thirty-one 14 Contributions " as yet published. 

It may not, perhaps, contain matter apparently offer¬ 
ing such brilliant results as some of its predecessors, 
but it yields to none of them m being a most sound 
and important contribution to the knowledge of a 
scarcely touched subject Nor is it the outcome of 
some spasmodic effort of the moment, for Mr. Arnold 
began the work in the winter of 1886, and has paid 
several visits each year since to the fossil-bearing beds 
of San Pedro. 

In the field work and in collecting the author had 
the assistance of his father and the further cooperation 
of numerous friends, principally of Dr. J. P. Smith, 
Dr J. C. llranner, add, in the systematic work, of 
Mr. Wayland Vaughan and Dr. Dali. 

The deposits investigated rest on rlfied and con¬ 
torted Miocene shales, while a similar unconformity is 
evident between the Pliocenes and Pleistocenes them- 
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selves All arc successively overlain by alluvial soil 
with Kitchen-middens In thickness these beds exceed 
any of the same age in this country, and attain in the 
Pleistocene to more than 1300 feet, and in the PlincenJ 
to ,1 bout 5000 feet 

In the first portion of the work the information cort- 
cernmg the various subdivisions is summarised, and 
lists of the several fossil contents nre given The 

faun.il relations of Lhe beds are of great interest Ihe 
fauna of the Pliocene strata is similar to that now 
living only a short distance off-shore from San Pedro, 
but prnb.ibl) in colder water than is found in->hore; 
it also contains iH 5 per ccfll of species only found 
living further north, hence the climate was probably 
j coldir on the coast of California at the time of d«_- 
I pcHilinn than it is at tile present d.i} 

1 In the succeeding Pleistocene deposits till lower 
series reveal by thnr fossil-conLc nts a change in 
climatic conditions towards tropical, while* 111 the upper 
series semi-tropical conditions appear to have pre¬ 
vailed 

Great similarity is shown to exist between tin later 
Tertiary and Pleistocene marine invertebrate fauna of 
Japan and that of the western coast of the United 
SLaLcs, Though the living faunas nre not .is closely 
related 

The second portion, or the 41 description of species,” 
foims the bulk of the work, and occupies 276 pages, 
of which .ill but 12 deal yvith the Mollusca The 
excessive preponderance of mollusrnn remains, indeed, 
is one of the. most remarkable features connected y\ ith 
these beds The diagnoses of the few new Antho/oa 
are by Mr \\a>land Vaughan, whilst to Dr. Drill the 
author acknowledges indebtedness in the identification 
of some of the Mollusc .1 and for superintending the 
tcxL relating to flu 1 Pyrnmidellidse, w r hich was prepared 
by Mr Paul Bartsch 

in his classifications the author has wisely followed 
well-known text-books or memoirs, and though this 
course necessarily results in the nomenclature being in 
some places not quite of the latest description, it en¬ 
ables the work to be more readily followed than if 
some fresh arrangement had been adopted One 
rectification we nre glad to note in Mr. Bartsch's 
portion—Fleming’s name, Odostomia , resumes its 
pride of place. 

A useful bibliography forms the third part of the 
volume, albeit unduly extended to Include works that 
might have been, rather than that were, actually re¬ 
ferred toj and even to embrace all the papers of one 
writer because he was considerate enough to supply 
them, although a considerable number have no bearing 
whatever on the question That the G B k Spwerbyy 
should have become mixed is not surprising, but 
11 Sower by, James, and De Carls, James ’’ should have 
been avoided. 

The thirty-seven plates, twenty-one of Whigh Wlale 
to the fossils, are of that high.quality which we have 
top)e naturally *9 aspect in works of this class pro¬ 
duced id the Unitdd States, and he who cqu& find 
aught to c aVlt at in them must indeed be hdrtf t$ 
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PHYSIOLOGY AM) ALCOHOL 
Elementary Physiology and Hygiene By Prof tiucl 
P Colton, M A IlLulhS Modern Science Smo 
p P viii + 317 (London D C Heath and Co ) 
Price 2.? fid 

HIS book has obviously been written to supply 
the wants of the \mmcan schoolchild, rind 
consequently 


has not 4 had Latin, 1 ' app< aring 10 forge L that suih 
words have bet time pail of the language, and that it 
is a drastu procedure to tom mam new and uncouth 
I words to save his readers the labour of acquiring a 
| knowledge of the Latin plural forms This knowledge 
| they outfit already to possess at sthool before they 
| have reached the stage of &Ludymg physiology and 
j hygiene, unless school work is beionnng very inverted 
i and t haotit 



11 the subject, of <1/10/10/ has been treated \try 
thoroughly and in full compliance with the 1 laws of | 
the various Stales 11 j 

"Ihroughout the hook the effects of .ikohol and | 
< 1 her n.irtotus have been discussid in close connection 
with tin accounts of the functions of the body ” | 

" \ number of authoritative quotations have been 
made, so that the jhijiiI may know th.it the statements [ 
made arc supported by the most eminent authorities l 
of the world on these subjects ” 

'I he above quotations from the 1 author's preface show 1 
that it has been a pleasure to him to comply in his 1 
hook with the law enjoining that all text-books of 
physiology used in American Stale schools must con¬ 
tain >i description of the effects of alcohol upon Lhe J 
body 

So thoroughly has this instruction been earned out 
th.it it appears on reading Lhc book as if in many 
cases the very brief descriptions of Lhe physiology' of 
the different tissues had been writLen chiefly as intro¬ 
ductions in order to make dear the dire effects of 
alcohol, which .ire subsequently dc scribed in each 
c;m* 

There is a denunciation of alcohol m every chapter, 
and its ill effects upon every tissue in the body, from 
the bones to the brain, through the whole gamut of 
th’ 1 muscles, blood, circulation, respiration, digestion 
and excretion, are specially described in words usually 
chosen from we|[-know T n authors, and then, as if fecl- 
in" that this alone were not sufficient, the author adds 
a chapter, written in great part by himself, dealing 
entirely with alcohol and its disastrous effects upon 
th<* body 

Truly this book must be appalling reading to the 
Vmcrican schoolchild whose parents may be in the 
habit of making even moderate use of alcoholic 
drinks, until time has eventually brought the con¬ 
vincing comfort that the parents do not suffer so badly 
as might have been expected from the descriptions of 
the text-book. 

It is a pity that the picture is so overdrawn, both 
for the sake of the effect upon the mind of the child 
and the valuable reformation of the parent which 
might have been effected through the child. 

It is most desirable that every adult In every country 
should know the evil results uport the system of 
over-indulgence In such a powerful drug as alcohol, 
but it is highly questionable whether any good result 
can, follow the drawing of such lurid pictures as are 
found here for the perusal of boys and girls at school. 

The style of the book Is not beautified by the use 
df the English instead of the Latin plural, so pro- 
such monstrosities as pieuras, ganglions, 
and papmas. The author states that 
dona to avoid puxtllng the student who 
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In addition to inventing new plurals, the author in 
Ins preface admits the manufacture of new words, 
again on lilt pica of simplicity, and further examples 
of this practice arc to bn found in the text, suili as 
anr-veni and vcnl-nrl valves on p 52 

T lie book contains a ^maLLenng of popul.u jihysi- 
olugy .md a verv small amount of elementary hygiene, 
hut it appeals fo the reviewer to be a volume which 
oughL specially to nitr.ul temperance lecturers m 
s'arch of 11 material ” for their discourses 

UrNJVMIN MoOHh 

I BOOK Ob KKUUbU SVORlb 
bnghsh Sport Edited by A E I Watson Pp ix + 
pn , illustrated (London Macmillan and Co , 
Ltd , 1 ijoj ) PriLC 12s fid net 

N this handsome volume, illustrated by a large 
number of exquisite coloured plates (many of which 
are jihotographs), the editor has managed to coinjiress 
into a comparatively small si/e an interesting and 
accurate account of all the chief English sports All 
the articles, each of which is wTitten bv n recognised 
authority on his special subject, have previously 
appeared in the Badminton Magazine, but since the 
series was compiled with a view to subsequent republi¬ 
cation in book form, the re is not that lack of connection 
and completeness to say nothing of overlapping— 
which is somcLimcs noticeable in collections of this 
nature To particularise Lhe names of the different 
contributors would be unnecessary on the present 
occasion, but a glance at the table of contents will be 
sufficient to convince the reader that the editor has 
been especially fortunate in obtaining the cooperation 
of such a number of names well known in the sporting 
u orld. 

To review in detail a work of this nature comes more 
within the province of journals devoted specially to 
field and other sports, cincf we shall therefore, while 
commending the volume to Lhe best attention of those 
whom it more immediately concerns, content ourselves 
with a few brief references to points more or less inti¬ 
mately connected with natural hlstorjf| 

All lovers of British animals cannot Tail to find much 
matter of interest in the article by Viscount Ebrington 
on hunting the wild red deer in Devon and Somerset, 
of which his lordship, in his capacity as master of 
the hunt, probably knows more than any man living. 
Those who read this article must be convinced what 
an excelljht lesson: in “ nature teaching ” is afforded 
by the cultivation of the power of minute observation 
essential on the part of all those concerned In discover¬ 
ing the .whereabouts of the quarry. In the article on 
harriers aficient and modem by the fate Earl of 
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.Suffolk and Berkshire, reference is made to the now | 
almost forgotten fact that no later than the first half | 
-of the last century many of these hounds—and we 
presume fox-hounds also—were whole-coloured, in¬ 
stead of being of the tripartite “ hound-colour ” with 
which we are now familiar. Reddish was the pre¬ 
valent tint, with a tinge of brownish-grey along the 
hack, so that the hound was very similar in colour to 
the hare of which it was in pursuit. This, of course, 
has an important bearing on the ancestral stock from 
which our modern hounds arc derived, and tends to 
•confirm the view of Bell as to the derivation of these 
animals from a bloodhound stock 

Vs the editor admits in his preface, some objection 
might legitimately be raised to the inclusion in the 
volume of an article by Lord Delamerc on lion-shooting 
in Hast Africa, and of another by Lord Walsinghdm 
-on Spanish ibex hunting, since if these arc admitted 
it is somewhat difficult to see why big game shooting 
in general was not included Taking, however, the 
facts as they are, we find some very interesting points 
in Lord Delamere’s narrative—notably the statement 
that wart-hogs, when chased by lions to the deserted 
aard-vark holes, in which they often take up their 
abode, invariably enter backwards, so as to present 
their formidable tusks to an assailant In the course 
of his account of a hunting trip to the haunts of the 
Spanish ibex, or wild goat, Lord YValsingham records 
many interesting points in connection wiLh the fauna 
and flora of the districts traversed 
With this we take leave of an attractive volume 
which ou*rht to occupy a handy position in the library 
of every British sportsman R. L 


OUR BOOK SHELF. 

Theoretical Mechanics. An Elementary Text-hook . 
Second edition. By L. M. Hoskins. Pp. xi + 456. 
(Published by the author, Stanford University, Cal., 
1903.) Price 3 dollars. 

Wb have here a very clear and lucid exposition of the 
fundamental principles of mechanics, presented always 
with incisive logic, in a simple manner, and enforced 
and illustrated at frequent intervals by well selected 
examples, 

The book is divided Into three parts, of which the 
first deals with statics, and includes a chapter on gravi- 
latlon and the attraction of spherical shells. The 
second part is concerned with the dynamics of a 
particle, and part Hi. treats of the motions of systems 
of material particles and of rigid bodies. 

The subject is treated mainly by analytical methods, 
an elementary knowledge of the calculus being 
assumed. But the vector nature of the subject is 
always kept prominently to the fore, and the vector 
significance of the various terms in the dynamical 
equations is brought well home to the student by ample 
illustrations and descriptions. The book opens with 
n special chapter on vectors, and vector equations are 
freely employed throughout, verging sometimes on the 
use of vector products, as, for instinct, when establish¬ 
ing the relations which exist amongst the various 
quantities In the case of the transformation of axes in 
the Instructive chapter on relative motion which con¬ 
cludes the volume, and which has been added since 
the first edition. ( 

Attentiqn is mainly confined to (potion of translation 
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in space, and to the general ca&e of plane motion, 
general motion in three dimensions being only casually 
alluded to. This seems to us a wise arrangement, as, 
m the space available, it allows the treatment to be 
very full and complete. 

The CCS., the poundal-pound, and the “en¬ 
gineers' “ systems of mills arc all clearly explained. 
The author, however, seems to be under some mis¬ 
apprehension as to the unit of force in the engineers’- 
system He says this varies with the locality on 
account of the variation of gravitation, but that the 
system could be made dynamical by specifying the 
locality In this country, at any rate, such specifi¬ 
cation is made, and the engineers' system is thus as 
striLtly absolute as the C.G.S or the poundal-pound 
systems. 

Considering the importance of harmonic motion in 
its many applications, as in electricity, in problems on 
balancing, in harmonic analysis, &c , many readers 
would have welcomed a special chapter devoted to the 
subjert, including some reference to rotating vectors. 

In a treatise like the presenL, it would seom highly 
desirable that a short account of the experimental 
verification of fundamental laws should be given, and 
the student be directed to carry out the experiments 
personally in the laboratory But there is little room 
for adverse criticism in this most excellent text-book, 
which is one of the best on the subject thnt has recently 
appeared, and cannot fail to give satisfaction wherever 
used. 

Atlas des Erdmagnctismus fur die Epochcn _ 1600, 
1700, 1780, i&p and 1915 By Dr. H. Fritsche, 
Director emeritus des K.R Observatonums in 
Peking. (Riga . Mullcrschen Buchdruckcrei, 1903.) 
Tma work consists of a senes of charts of equal lines 
of magnetic declination, inclination, and horizontal 
force for the five epochs 1600, 1700, 1780, 1842 and 
1915, calculated by the author with the assistance of 
the Gaussian theory 

In his introduction he discredits the accuracy of the 
charts of the epochs hitherto published by Hansteen, 
van Bcmmclcn, Sabine and others as being the results 
oF observation only, many of such observations being 
defective, and the lines drawn without the help of any 
theoretical groundwork. There is a mistake here as 
regards Sabine’s charts of the Arctic and Antarctic 
regions, as the Gaussian lines calculated for 1840 were 
largely used in their construction. Nevertheless, the 
author has spared no pains m his endeavour to replace 
what he condemns by something better, hence the pre¬ 
sent charts. 

Considering the existing knowledge of terrestrial 
magnetism as regards the secular change of the mag¬ 
netic elements, and our limited knowledge from 
observation of the conditions in the southern parts of 
the earth, the author appears to be somewhat pre¬ 
mature in providing charts of inclination and force for 
the epochs 1600 and 1700, especially when so little was 
known of either element before the early years of the 
last century. 

From the lengthened period during which the de¬ 
clination has been observed, the means exist for com¬ 
paring the theoretical results of these calculated charts 
with good normal observations. Thus at Cape Town 
' we find for the epochs 184a and 1915 a difference in 
declination of —1-5 and +2° respectively, and at Other 
well-known places similar differences. 

Again, these charts indicate that the north magnetic 
pole moved in a south-easterly direction nearly 700 
miles in the 315 years since 1600, some 93 miles of 
these being traversed between 1842 and 1915, whereas 
observations during the latter period indicate th$t the 
pole moved in a north-westerly direction. The south 
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magnetic pole is declared to have moved about 8ou 
miles in a north-westerly direction between iboo and 
1780, then about 400 miles in a south-easterly direr- 
> lion between 1780 and 1915- 

The remarkable results thus given in these charts 
can hardly be accepted until observation has done its 
work and provided a better basis of calculation than 
that at the disposal of their author 

77 ie Wonderful Works of God Pages from the Uook 
of Nature By J Polkinghorn Pp jv+156, illus¬ 
trated (London . Society for Promoting Christian 
Knowledge, 1903 ) Price 2s 
Tub purport of the book, it is said, is 10 awaken an 
interest in the marvels of creation, and perhaps this 
might have been done without the introduction of quite 
so many " pious reflections M Be this as it may. the 
author might at least have taken care that all his state¬ 
ments were up to date, and at the same time have 
avoided the introduction of misleading illustrations. 
As an example of the former failing, we may refer to 
the statements (p 29) that sponges are included in the 
Ccelenterata, and (p 94) that a few birds probably 
hibernate (vide A Newton, 11 Dictionary of Birds," p 
928). As regards the second point, we may direct 
attention to the figure on p 29, in which the shell 
borne by a soldier -4 rah presenls no resemblance to that 
uf any mollusc with which we are acquainted 
Although exception may be taken to the mode of treat¬ 
ment, the purport of the book is deserving of all com¬ 
mendation 

Riviera Nature Notes, Second edition p P . \v + 402 
(London . Bernard Quaritch, 1903.) 

This volume will be a welcome addition to the library 
of everyone who is interested in the old-fashioned 
hobby of field natural history or its modern substitute 
of 11 nature-study " The first edition, which was pub¬ 
lished in 1898, was a delightful book, but it left much 
to be desired in the matter of paper, printing, illustra¬ 
tions, correction of misprints, and similar matters of 
general detail. In all these respects the present volume 
is quite a different book from its predecessor, and 
though a few misprints still survive, it is evident that 
no pains have been spared in producing a well punted 
book, the illustrations in which are quite works of 
art The anonymous author slates that he is a school¬ 
master by profession, and that the book was written 
ns a recreation, and with 110 intent to produce a scien¬ 
tific treatise. But those who have visited the shores 
of the Mediterranean will know that the fauna, the 
flora, and the folklore of this region possess nn in¬ 
dividuality of which no adequate impression can be 
conveyed by exact scientific descriptions, but of which 
a much better idea can be obtained from the descrip¬ 
tions and illustrations given by one who is evidently 
familiar with every nook and corner of the district 
We cordially agree with the last words of the pre¬ 
face ' 11 But I may, perhaps, venture to plead that 
there are many recreations even less profitable than 
writing notes upon the Natural History of the 
Riviera. 1 

The Sauare Circled. By P. O. P, Pp. 44. (Edin¬ 
burgh : E. and S. Livingstone, 1903 ) 

Many writers have given approximate geometrical 
constructions for straight lines etjual in length to arcs 
of circles, and some of these are so simple that it seems 
* pity they are so rarely seen in text-books. This 
remark in no way applies to the constructions given 
in the present book. Most of the figures are very in¬ 
volved and complicated, containing between thirty and 
fdit£ Hneii. If the methods really did lead to an exact 
dndr hdt Merely an approximate construction for 
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squaring the circle, tin use uf ruler and compasses 
would introduce errors far greater than those which 
would ansi 1 from taking even such a rough value for 
ir as 3 1 it is a pity that the author before writing 
Lhis book did not consult a mathcm.iLii./l friend Had 
he done so he would have been told that bis 14 V-Shaped 
curve M is a portion of n cycloid, and he would not 
have issued the book in its present form 

The Garden Diary and Calendar of Nature With 
Gardening Directions by Rose Kingsley and Pre¬ 
face by G A B Dcwnr. Pp x +Diary (London. 
George Allen, 1904 ) 

A iew nature and other notes, together with direc¬ 
tions as to the month's work in the garden, precede 
the diary for each month Every day throughout the 
year is provided with an appropriate poetical quotation 
and a space in which to record personal observations 
of nature in the garden and elsewhere Altogether a 
pleasing (ompilalion. 


LETTERS 70 11IE EDITOR 

[I he Editor dots not hold himself responsible for opinions 
i \ prtssed by bis rorrrsfxmdL'nJs Neither can he undertake 
to return, or to correspond with the writers of rejected 
manuscripts intended for this or miv other part of NaTURk 
No jicJju is taLeu of anonymous lommumcations ] 

Oxford Science 

lo the leport uf a lecture recently delivered in Oxford 
(Nailrr, vot Ixix p 107) Prof Perry appends a footnote 
in which he states that if he were to endow a professor¬ 
ship in some definite branch of science at Oxford, the 
authorities would appoint a man who never hod done, and 
who never could be expected to do, any research work, and 
whose highest ambition would be to ait zealously as the 
bursar of his college 1 As some of the readers of this re¬ 
port might regard this statement as being literally true, it 
is as well it should be contradicted Of (he fourteen full 
sueme professors at Oxford, only one is, or ever has been, 
a college bursar In fact, nearly nil the professors are 
eminent men, who by their rescan h work have contributed 
in no small measure to the advancement of science All 
are fellows of the Koval Society, and nearly all have served 
o 1 its counril 

Prof Perry's statement that Oxford turns out very little 
research work of any kind is likewise unsupported by facts 
As can be seen from the “ Reports of University Institu¬ 
tions " (published by the Clarendon Press), the amount of 
research work done in Oxford is increasing every year To 
take but a few instances, we find that, in igoz, workers in 
th* department of physiologv published eighteen original 
memoirs, those in the department of astronomy eleven, and 
those in the department of comparative anatomy ten 
memoirs, whilst from the Hope department of zoology two 
bulky volumes of collected researches have been published 
wirhm the last few months fn fact, I challenge Prof 
Perry to name n single professor, lecturer or demonstrator, 
in the departments of physiology, comparative anatomy, 
zoology, geology, botany, physics (electricity), astronomy or 
mineralogy, who Is not engaged upon research at the pre¬ 
sent time, and who has not published original work dtynng 
the last year or two. Again, many of the colleges are sub¬ 
sidising research by electing research fellows rather than 
fellows by examination. Of such fellows—all elected within 
the last few years—It will suffice to mention the names of 
Messrs, Arthur Evans and D. G. Hogarth, whosa explor¬ 
ation work in Crete is known to all, and Messrs. Grenfell 
and Hunt, equally well known for their work In Egypt. 

The statement that Oxford hates science dott not seem 
to be borne out by the fact that, of the total yearly revenue 
of the university (as apart from tbe ‘colleges), more than 
io.oooI , or a seventh part of the whole, la devoted td the 
upkeep of the science departments and the payment of 
science reafors and lecturers, Many of the chUeges are no 
less liberal in their support of science and research To 
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take a tingle instance, Magdalen College spends more than 
joonf a year upon science professorships, fellowships and 
scholarships, or a seventh part of its net revenue, and of 
4 h* last twelve fellowships it has awarded, six have been 
for research Also it keeps up a very efficient private labor¬ 
atory, as, indeed, do five other colleges in the university 

Oxford, January q H M Vernon 

1 think that others may interpret the footnote us Mr 
Vernon does, and it is therefore my intention to express 
mjself more ilearly when the address i«s republished Surely 
all Oxford m lence men know what I meant to say, and if 
•so, they must know how difficult it is to say it without 
making two or three particular references It is evident 
frnm other parts of my address that 1 certainly did not 
mean that most of the Oxford science professors neglect 
research On the contrary, 1 know that the majority of 
them perform their duties well, including duties as to re¬ 
search, and they do this in an antipathetic atmosphere 
such ns science professors elsewhere know nothing of If 
I had the inclination to punish a scientific man and the 
power, 1 would nppoint him to an Oxford science professor¬ 
ship 

Some of the most distinguished workers were listening 
to ni> address, and I know that they were not much annoyed 
when 1 expressed my opinion that, relativel) to the position 
and wealth of Oxford, there is very little being done We 
know the names oT the Oxford men who are doing good 
research work in Oxford and elsewhere, and surely Mr 
Vernon will not say that thc\ form one-tenth or one per 
■cent of the number of Living men who have been educated 
at Oxford But 1 am noL concerned with the pum standard 
which he is satisfied to appl). I was expressing what is a 
very general opinion, xnd one that is certainly rnv own 
Also in sming that Oxford fears and hales natural science 
1 whs expressing .1 very general opinion It is ridiculed by 
Mr Vernon, but he does not disprove it when he tells how 
Oxford trifles with science by the establishment of what are 
called science scholarships and fellowships and starved little 
laboratories 

Public opinion has been burked for many vears by this 
giotesque fooling Add to this that the majontv of the 
dons throw ridicule upon nntural science studies and rreale 
an atmosphere in which it is nearly as difficult for a man 
to do scientific work hs it is for a mouse to live in an 
atmosphere of carbonic acid An earnest student of natural 
sc ience swims in a sea of troubles, and the university 
authorities in their love fur him ornament him with a mill¬ 
stone of compulsory Greek as neck ornament. Surely this id 
something worse than trifling; it is torture. The torture 
Is not no exquisite as what is applied to natural science m 
schools which are under Oxford influence, but it serves its 
purpose John Perry 


and teachers during the last twenty years. Mias Moseley 
is preparing a description and drawings of the new gill- 
plumes for Immediate publication 

January 15. E. Ray Lankrjtxk. 

A Theory of the Cause of Atmospheric Electricity. 

'1 Hb idea that the sun sends out a large amount of 
Becquerel rays has found considerable support in the scien¬ 
tific world, and has been used to explain a number of difficul¬ 
ties connected with cosmicol physics, for example, tbs 
source of the sun’s energy and comets’ tails 'Ihere Is still 
another old standing difficulty which it appears to be able 
to solve, viz. the permanent maintename of the electrical 
field in the lower regions of the earth's atmosphere. If we 
take for granted that the sun continually emits Becquerel 
rays consisting of positive and negative electrons, one would 
expect the following to be the consequence Some of the 
electrons which reach the earth’s atmosphere will be 
absorbed—probably mainly by the water vapour and dust in 
the lower atmosphere—but aicording to Rutherford’s ex¬ 
periments inure positive than negative, thus we may expect 
a greater number of negative electrons to reach the surface, 
a corresponding number of positive electrons bring held back 
by the air. We at once see a cause for the positive charge 
of the air and the corresponding negative charge on the 
surface. If there were no 11 dissipation ” the result would 
be a continual charging up of the atmosphere or an ever 
increasing potential gradient above the earth’s surface; but 
there Is dissipation, and it counterbalames the tendency of 
the electrical field to increase If we hud a constant dissi¬ 
pation the result would bo n maximum potential gradient 
in the daytime and .1 minimum in the night, for we must 
assume that more elet irons reach the atmosphere in the 
day than in the night But we know from Elster and 
Geitel's measurements that the dissipation reaches a maxi¬ 
mum at midday, this will tend to reduce the maximum of 
potential gradient which would otherwise be reached about 
that time This consideration agrees entirely with the fact, 
for Exncr has described the doily variation of the potential 
gradient as " a simple daily period, distorted by a midday 
depression " With the fairly constant dnilv period of the 
entrance of electrons into the atmosphere, the main deter¬ 
mining factor of the potential gradient will be the dissi¬ 
pation , thus we find a maximum potential gradient in the 
winter with a corresponding minimum dissipation The 
relation between potential gradient and dissipation has been 
thoroughly investigated by Elster and Geitel, and they have 
found experimentally that that which tends to reduce 
the dissipation tends to increase the potential gradient, 11 
which Is just what one would nrpeet from the theory This 
theory appears to me to be able to account for a great many 
more of the problems of atmospheric electricity, but the 
above will show the general idea Grorob Simpson 


An Undeecribed Rudimentary Gill-plume in the Crey- 
flih 

I should be glad if you would allow me to place on 
Tecord the discovery, by Miss Margery Moeeley (daughter of 
my old friend, the late Prof H. N. Moseley, of Oxford), in 
specimens of the common cray-Ash (Asfocus fluvtatihs) of 
a pair of minute gill-plumes (right and left), belonging 
apparently to the somite of the first pair of maxllllpnles 
Miss Moeeley discovered these new minute gill-plumes, in¬ 
dependently , In the course of dissection of a series of 
^iypes ” in the department of comparative anatomy at 
Qxfofd< Finding no description of them in the text-books, 
and that they were not recognised or admitted by the 
authorities, she sent her notes and drawings on the subject 
to me. The discovery has been confirmed at nn request by 
Dr. Caiman, who is engaged in work on the Crustacea at 
the Natural History Museum, and he expresses his astonish¬ 
ment (in a letter to me) that no Important and (when once 
noted) so obvious an organ can have been overlooked by 
the many students who nave carefully examined the cray¬ 
fish since Huxley made It one of his "types/ 1 and pub¬ 
lished jhis researches on the gills of the astacold Crustacea. 

The discovery is interesting, not only as a fact in the 
morphology of Crustacea, but as being a novelty In a sub¬ 
ject treated with special attention by so skilled in observer 
as Huxley, and minutely examined By thousands of students 

MO. 1786, VOL. 69] 


Projection of Imitation Spinthariscope Appearance. 

With reference to -Sir Oliver Lodge's lei ter in Nature of 
last week (p. 347), might I venture to say that I exhibited 
to a large audience the nature of the effect seen in a 
spinthariscope In a lecture whuh 1 gave on radio-activity 
at the Cavendish Laboratory last term ? My plan is some¬ 
what similar to that suggested by one of Sir Oliver Lodge’s 
sons, and consists of two black discs rotating In opposite 
| directions in a mechanical slide. The discs nave a large 
number of transparent spots, so that whenever two of these 
coincide a flush In produced bn the screen. The resultant 
effect is the same as that seen in the spinthariscope. The 
, coincidences can be arranged so as to be most numerous 
near the centre. J: B. B, 


The Diminishing Bfse of the New BI*bop*e 
eround the duo. y 

In addition to the notes recently given In Naturv by Prof. 
tForel, Mr. Rotch and Mr. Backhouse concerning the die 
Bishop's Ring, I should like to direct attendee io the 
steadily dim bushing elm of thfla ring. 

uvn. cp.174) tftt.iMjhi to 
ihU reddiih Hog In the Nmqier of ira m» MTiMm. 
the sun, but on December ai H dsi only 40^ fobs fit* agg» 
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The first measurements made by me were on January 9, 
1903, when I found the faint reddish ring extending from 
bjBtwden as* and 30° to about 40° from the sun, the mean 
distance being about 33° On January 30 several measure¬ 
ments made with an nltuzimuth instrument gave the 
mean distance of the middle of the red ring as 30° (see 
Science t N.S-, voi xvil p. 150, January 33, 1903) On 
February 34, measured by an altazimuth instrument, the 
reddish glow extended from 2b 0 to 31° from the sun, the 
mean bring about 39°. On May 13 the average distance 
of the middle of the ring was by measurement roughly 
about 30°. On June 36 It was found to be about 2b 0 from 
the sun. All these measurements were made at Blue Hill 
between 10 a.m and a p m , And the distance was measured 
from the sun vertically upward to the ring. 

On September 1 Mr. Rotch, when on the summit of 
Mont Blanc, measured the distance of the ring from the 
sun, and found it to be between 30° and 35°, which would 
give a mean distance of about 23° (Nature, vol lxvm p 
6 * 3 )- 

On October 14 1 again measured it nt Blue Hill with a 
sextant, and found it extended out to ah°, which would 
give a mean distance of about 33° A recent measurement 
by me on December 2H with un altazimuth instrument 
showed that it extended from about ib° to 24° from the 
sun, giving a mean distance of 20° 

Putting these measurements together, the following 
results are obtained — 

1909 1903 

Ana. Dec. Jtn. Feb Mny June Scpi On Dec. 

70' 40" 3a" 29" 30 afi" 33' -13° ao" 

These results show a very rapid dei rease in si/e at first, 
followed by a diminishing rate of decrease 

When I began my measurements I had not seen the letter 
of Mr. Backhouse, and did not see il until about a month, 
□go I anticipated that the ring would grow larger with 
time, reasoning that if the ring was a diffraction pheno¬ 
menon, due to volcanic dust, the larger particles of dust 
would fall first to earth, leaving the smaller particles, and 
theoretically this ought to increase the size of the ring I 
have been surprised to see the ring grow smaller Perhaps 
It is because the whole of the particles causing it are getting 
nearer to the ground. Inside the very faint reddish ring 
described above, is a whitish glare which is visible to every¬ 
one, but I find that many people are unable to distinguish 
the reddish ring, which Is very faint, and only distinguish¬ 
able by anyone on the clearest days, and is most distinct 
when the sun itself is hidden by a cloud. 

Henry Helm Clayton 
Hyde Park, Mass , December 30, 1903 


Subjective Imagei 

Will you kindly allow me to submit the following case 
for the consideration of your readers? I was reading a 
book one day in the open air, and the full light of a strong 
sun was shining on the printed page. After reading for 
about half an hour, 1 went over to a fountain, a few yards 
distant. In the shade of some trees On a white marble 
slab attached to the fountain, there was an Inscription, which! 
I knew to be in jet black letters. To my surprise, the letter* 
now appeared to my eye a rich emerald green. So brilliant 
and persistent was this green that I thought, for a time, 1 
that the colour had been really changed. After a few 
minutes, however, the green hue slowly faded away, and 
the letters appeared black as before. , 

The explanation that occurs to me for the moment Is that 
the Impression made on the retina by the different colours 
present in white light, lasts longer for some colours than 
for often,. and that It lasts longest fpr the green. Thus 
the retina having been exposed for a considerable time to 
‘ art Intdnn White light, retained the Impression of 'green 
1 after the impressions made by the other colours had faded 
away, and accordingly those portions of the retina on which 
the Image of the black letters fell would still produce the 
nenaatfon of green, while that sensation would be practically, 
effaced for the remainder of the retina by the strong whlw 
.fight of the marble slab, ft would be interesting, f think,, 
C aqj of your readers could give evidence of a similar 
'trarnnee, or oder spy better explanation of the pheno- 
IJmOD* OshALD Moiiov, 

^ Green, DMln. 
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National Bdenca Scholarship*. 

As a former student of thn Royal College of Science and 
School of Mines, London, S,W , 1 was much struck by the 
hard working, studious demeanour of the national scholars. 

I rume into contact with at this extclU nt institution, and it 
seems to me that they are deserving of h better fate than 
being compelled to exist in London und to hnd mam college 
necessaries out of 255 per week, which 1 understand is onLy 
paid them during term time (p 237). 1 am proud to 

be able to number several of these fine fellow & among my 
intimate friends, whose mental calibre makes their com¬ 
panionship an acquisition , the miserable pittance doled out 
would seem hardly likely to attract surh material, and seems 
to me only calculated, in many cases, to crush the element 
it professes to foster, and to turn out drudges for the general 
use and convenience of others possessing healthier digestion* 
and a more extended knowledge of the world in general 

In this age of educational raving, when, apparently, it 
is assumed that the expenditure of large sums of money on 
thi' erection of colossal buildings is the surrisl ivay of build¬ 
ing colossal minds, it makes one hesitdte and wunder what 
education of any kind means 

Surely the object of scholarships should be two-fold, or 
morn than two-fold, to make mm, as well as nmi of science, 
and to educate in accuracy and truthfulness, and manliness, 
also, and nut to make mental and physical wreck* by 
ignoring earthly needs, yet the latter must result in many 
cases from sinh false economy Either the scholarship* 
should be made sound in every way or tlov should be 
abolished , the country would at any rale gain bv a reason¬ 
able number of healthy minded citizens, which no nation 
inn afford to despite in the rare of life as it goes on 
to-day 

I think your suggestion of suitable halls and corporate life 
a good one, it is a need of the Royal College of Science, it 
is in fact, a need of all large colleges and universities draw¬ 
ing students from the various quarters of the Empire The 
system of halls for a college shuuld, in my opinion, be in 
miniature representative of ihe colleges of Cambridge and 
Oxford, a system which hag probably assisted in maintain¬ 
ing the pre-emirlenre of these universities more than orva 
is at first sight prepared to admit Each unit belonging 
to the mother institution striving to obtain good men and 
fostering them bv every encouragement to work for the 
hall thev represent, let each hall nuve Its cherished list of 
names of prizemen, und thus convert what, In a simple 
college not possessing such units, becomes a system of pace¬ 
making into a healthy, manly, and sportsmanlike com¬ 
petition, in which the honour of the half is at stake equally 
with that of the individual, where each will do his best' 
work and be free from that tendency on the part of many 
high minded individuals to condemn themselves for enter¬ 
ing into direct competition with less healthy, less capable 
men who nevertheless possess qualifications whirh make 
them respected by all to whom they ore known, fer the 
honour of the hall is a thing apart from self. Suth a system 
would, l believe, tend to advance greatly the beloved Insti¬ 
tution Whlrh many others and myself regard as Alma Mater. 
Bedford, January 14. W H. Pretty. 


Tha Transvaal Technical Institute. 

In view of various unauthorised statements which have 
appeared from time to time in the public Press, the council 
of the Transvaal Technical Institute will be obliged if you 
will give publicity to the following particulars regarding 
the arrangements which have been made to meet Jhc need* 
or this community and of South Africa generallr' In respect 
of technical education. # 

Tha classes for mining students which for seven year* 
past have been held at Kimberley are being transferred to 
Johannesburg, and it is expected that some forty student* 
will be id residence here at the beginning of next academic 
year (February) 

To provide lecture rooms and laboratories for these 
students, the council of the Institute has taken over from 
Government the lease of the Boys' High Sfchool in Keric 
Street, while 0 row of houses In Highfield Terrace will be* 
furtilshed for boarding accommodation. « 

The council, aided by a committee at home, I* making 
the necessary appointments to the teaching staff. Already 
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Prof Hele Shaw, of Liverpool, has been appointed senior 
professor, and he will be in charge of the department of 
mechanical and dectnral engineering, with Prof Orr, late 
of Kimberley, as assistant professor. The chair of mining 
engineering and the aseistantship in that department have 
not yet been filled, but arrangements will soon be completed 
for the due carrying on of this department 
The courses at present provided by I hr Transvaal 
Technical Institute are those of the third and fourth years 
of the Cape mining curriculum arranged by the University 
of the Cape of Good Hope, but the council has under con¬ 
sideration the development of the Institute, so as not only 
to give a complete four years' mining course, but also to 
provide courses in olher departments of engineering and 
technical education generally, and to provide post-graduate 
rourses for mining engineers 
Evening classes in subjects bearing on certain trades and 
industries are already being earned on in Pretoria and m 
Johannesburg, and the counul is preparing a scheme of 
technical instruction for mines employees and others which 
involves the early opening of evening and day classes Along 
the line of Reef, and eventually in other parts of the 
Transvaal 

The council of the Institute has also under consideration 
the wider proposals recommended by the Commission on 
Technical Education, and it Is intepded that no undue delay 
shall intervene in the carrying out of these. 

John Robinson (Secretary) 
Transvaal Technical Institute, Secretary’s Office, 
Johannesburg, December 33, 1903. 


The Quadrantld Meteor Shower of 1904. 

The evenings of January 2 and 3 were clear here, but 
the moon being full and near perigee, rendered invisible in 
the north-eastern sky all stars less bright than second 
magnitude A brief watch before midnight on January a 
indicated a total absence of meteors, and it was not thought 
advisable to prolong observations on this night, as it had 
been previously determined by the writer that it was on the 
following night that the Quadrantld maximum would 
occur. 

The calculated time of this maximum was January 3, 
i8h. G.M T. On the same night there was an earlier, and 
what had been supposed would be a much weaker, maxi¬ 
mum at 13b. Observations were therefore commenced here 
shortly after midnight, and it very soon became apparent 
that, notwithstanding the strong moonlight, shooting stars 
were unusually numerous. Between lah. 5m. and 13I1 
(Dublin time) there were observed 17 meteors, of which 8 
■were as bright, or brighter, than first magnitude stars. 
They made their appearance at very conelderable distances 
from the Quadrantld radiant, and, owing to the very limited 
number of fixed stars visible in that quarter of the sky, it 
was Impossible to record the meteor-paths with accuracy, 
but several of the latter indicated a divergence from the 
region of Bootes, there being at the same time another 
probable centre of emanation near the tail stars of Ursa 
Major. 

The advent of clouds from the south-east rendered observ¬ 
ations impracticable or fruitless between 13b. and 14I1. 13m., 
but during the first quarter of an hour succeeding this In¬ 
terruption 4 more meteors were seen, of which 9 were of 
fifst and the rest of second stellar magnitude. The early 
maximum of the night was now evidently declining, as In 
Che next half hour but 3 shooting stars were visible, the 
two brightest of these being only of second magnitude, 
Thd two flours’ interval between 15b. and lyh, was remark¬ 
able for its meteoric paucity, only 1 bright meteor equal 
to second magnitude having been observed during this 
period at 15b, 30m., though the sky was very dear; and 
the watch would very probably have been abandoned after 
15b. but for the maximum expected some hours later. This 
Anticipation of a recrudescence of the phenomenon was fully 
realised, for between 17b. and 17b. 30m. 10 meteors were 
observed (half of them of first magnitude), although two- 
thirds of the eastern sky had by this time become covered 
with light clouds. The meteors radiated In all directions 
from a region very evidently situated In the north of Bobfces. 
fn the next ten minutes a more Quadrantids were observed, 
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although the clouded area had by this time increased to five- 
sixths Observations were discontinued at 17b. 40m. The 
meteors had a fairly rapid motion, and were slightly red in 
rolour Their paths ranged from io° to ao° in length. The 
excessive moonlight must have detracted considerably from 
the splendour of the present display, but, even as It was, the 
meteoric rate during the shower's activity was much higher 
on the night of January 3 than on the corresponding night 
in 1903 

Dublin, January 13 John R. Heney, 

— Ir 

M. Blondlot’s u-Ray Experiments 

It would be interesting to know whether anyone has 
succeeded in confirming the above, as described in your 
columns and elsewhere. 

Personally, I have repeated most of M Blondlot's experi¬ 
ments, but I have not been able to discern the slightest 
trace of any of the remarkable phenomena that he describes. 
This is also the case with Mr J. C M Stanton and Mr 
R C Pierce, who have assisted me in the investigations 

In order to get away from personal physiological Idiosyn¬ 
crasies we have also applied delicate photographic methods 
of observation, but without result, and as a general con¬ 
clusion I am inclined to think that M Blondlot's observ¬ 
ations must be due, not to physical, but to physiological 
processes, and further, that these are not operative in the 
case of all persons. 

Perhaps Athers may have tried the experiments and may 
have met with greater success 

A A Campbell Swinton 

66 Victoria Street, London, S W , January 19. 


I Phosphorescence of Photographic Platee. 

Some time ago when developing an X-ray photograph I 
observed the effect noticed by your correspondent in your 
last issue Very little of the silver salt had been affected, 
and the plate, after development, when put into alum solu¬ 
tion lit up as described I have often watched for the same 
effect since with ordinary negatives; sometimes there Is 
phosphorescence, sometimes not. Apparently a fairly long 
development with the pyro soda is necessary. Not only the 
plate itself, but the used developer will give the phosphor¬ 
escence with alum solution. Dilute sulphuric acid may be 
used Instead of the alum. Quinine sulphate or hydnb- 
chloride docs not light up when the used developer It added, 
but will do so if 0 few drops of sulphuric acid are sub¬ 
sequently introduced. Printing out paper may sometimes 
be successfully used Instead of the plate, or the experi¬ 
ment may be still more easily made by mixing potassium 
bromide and silver nitrate solutions In dim gaslight, de¬ 
canting, and shaking up the resulting silver bromide with 
pyro soda. A red liquid results which gives the lighting 
up effect when poured Into aluiri solution 'or dilute sulphuric 
add. H. J. Edwaads. 

Heaton, Newcastle-on-Tyne, January 16. 


BIRD-LIFE IN WALES.' 


A LTHOUGH the writings of Messrs. Murray 
Mathew, Cambridge Phillips and others have 
made us more familier with the avifauna of southern 
Wales than we are with that of some other parts of 
that country, Mr, Walpole-Bond’s description of the 
bird-life of a part of the district Is not any the lets 
welcome and instructive. For he enters very fully 
into the nesting habits and comparative abundance or 
scarcity of the birds in a way that Is only possible to 
a good climber, Indifferent to weather, wno is able to 
devote every day wholly to the pursuit of hit favourite 
study. The wild Wales of thl* hook seems to lie* hi 
the main, in part of the county of Brecon, although 
Pembrokeshire and other districts are touched upon. 
Incidentally, Bucks, Kent, and Hampshire 
mentioned. 


1 11 Bird Ufa In Wild Wafas," By J A. Wafeoh-JM. IjfajMd 
trith prclogmpha by OUrst 0 Plln. Pp. tt+dj. (Lfatei XTipfi' 
Uotrln, 1901.) Pries 7 *. faf 
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Wild Wales is still, happily, a stronghold of the 
buzzard and the raven, both of which are still fairly 
common there (the author seems to have had the luck 
to see no less than three buzzards' nests with eggs in 
one day), and enjoy a certain amount of protection 
or at least-toleration, while the sight of a fork-tailed 
kite even may Btill gladden the eye of the bird lover, 
and we read of six seen in the air together! The 
management of the attempt to protect the kite in 
Wales, in support of which some members of the 
■British Ornithologists' Union (which should not be 
called the 11 British Ornithological Society ’’) have sub¬ 
scribed liberally, was in 1903 placed in the author's 
hands Accordingly, a valuable chapter gives us an 
account of a nesting haunt of the kite in that year 
But the birds seem to have had bad luck, despite the 
watchful care of the author, In the nest he found the 
kite addled one egg and cracked the other acci¬ 
dentally A visit to Tenby in the breeding season 



ho. 1 .—’Merlin's Eggs Ip M Old Nest. (Fran 11 Slid Ufa la Wild 
Wain.") 


supplier material for an account of the ordinary sea- 
fowl to be found breeding just then. The little wader 
which remained unidentified was probably an immature 
turnstona, for many non-bfeeding individuals of this 
specie* pass the summer on the coast of Wales. The 
explanation of the light coloured shag seen on May 
Is, perhaps, that these birds do pot attain adult 
dress in their first year, and this was immature. 

Other chapters deal with the birds to be seen ^ in 
the hills” and along the river, with well-known 
feathered outlaws and some of the rarer birds of Wales 
Put the buzzard and the raven ore the favourites of 
the author (who, indeed, devotes a whole chapter to 
' tter), and his personal observations on the breed- 
tbht of these two species would alone make this 
book * valuable addition to the literature of 
“' fc The fact,of the peregrine breeding In 
ra is here recorded for the first time, and the 
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author was lucky enough to find a merlin's nest, the 
second only recorded in that district Additional 
interest attaches to this nest from the fact that the 
birds had taken possession of an old crow's nest in a 
tree, a most unusual thing in this country, where the 
merlin usually deposits its eggs on the ground or on a 
ledge of rock About half the volume is occupied by 
an account of the author’s bird-nesLing and general 
ornithological observations on the birds of his own 
neighbourhood (in the form of a diary) from March 
to July, 1902. From these interesting pages wc can 
gain a very good idea of the avifauna of the district, 
in which, by the way, the very local woodlark is to 
be found breeding. 

The author includes a chapter of rough notes on 
climbing, collecting, &c., with an appeal to landowners- 
to preserve our rarer birds. May we venture to supple¬ 
ment this with a hope that he will set no more traps 
for marten-cats? For the marten is every bit as- 
interesting a member of our native fauna as the 
buzzard or the peregrine, and it is getting very t very 
rare. The author, when writing about egg collecting,, 
states that the dealer is the worst offender in this re¬ 
spect, 11 for he stops at nothing, and will take as many 
clutches of a good thing as he can find.” This, we 
fear, is quite as true of some collectors, and we must 
protest against the inference that the collector in 
general is one bit less to blame than the dealer The 
collector stands in the place of “ receiver,” and! 
whether or not it is true that the thief would not exist 
without the receiver, it is certainly true that the dealer 
would not exist without the collector. 

As to the unsafety of 11 generalising ” in observ¬ 
ations all will agree. It is, perhaps, unsafe to 
generalise on such a subject as whether or no the 
curlew "seldom, if ever,’* lays less than four eggs. 
For in the case of ground-building? birds, especially* 
the question whether a crow has visited the nest always 
comes in; but we have twice found three incubated 
eggs in a curlew's nest. If the missel thrush has 
usually ceased to sing in South Wales by April 15, its 
habit is very different in some other parts 01 Wales, 
where it may be heard well on into May. In Oxford¬ 
shire we have heard it in June. It may be pointed out 
with reference to the distribution of the garden warbler 
(p 211) that it is common in Merionethshire, and not 
uncommon in parts of Carnarvonshire. 

These charming pages ore all the more refreshing 
reading because the author is evidently more accus¬ 
tomed to scaling crags and climbing 11 stiff ” trees 
than to the making of books. All the same, a little* 
more method in the arrangement would have 
husbanded space by avoiding repetition. For instance, 
the events of some March days detailed in the third 
chapter are repeated, with slight verbal variations, in 
the fifth, and in another *pl ace we notice that a note 
descriptive of bird-life recurs. The author thinkv 
waternen a better name than moorhen, 11 as one 
would no more expect to find one on a moor 
than a grouse in the river.” But it may be pointed 
out that 11 moor ” is an old English name for a wet 
meadow, and a “ moorish ” place Is a wet pjacr, so 
that moorhen was an appropriate English name for the 
bird Jong before English people had so much as heard 
of grouse moors. 

The work is profusely Illustrated with photographs 
of nests and bird haunts by Mr. O. G. Pike, the excel¬ 
lence of whose work is too well known to need further 
comment here. But we may direct attention especially 
to the clearness of the details of the sparrow-hawk’s 
nest, the wool in the lining of the raven's nest, and 
the beautiful roundndss of the pheasant's eggs. e We- 
do not remember to have seen a photograph of a wood¬ 
lark’s nest previously. O. V. AniN. 



274 


NATURE, 


[January 21, 1904 


EARTH-MOVEMENTS IN THE BAY OF 
NAPLES * 

I N spite gf the prolonged discussion* on the question 
or changes in the relative level of Innd and sea 
in connection with the Temple of Serapis* at Porzuoli, 
yel much remained unknown with respect to the movc^ 
ments of the Italian toast which it was surmised must 
have taken place since Homan time* An exclusive 
study of the columns of this building is insufficient to 
indicate the Roman sea-level relative to the land, for 
although the lowest portion of the columns, now below 
sea-level, was obviously above a, we cannot determine 
to what extent, Neither can we conjecture the size of 
the area affected by the movements, indeed, by the 
undue prominence which has been almost universally 
accorded to the Scrapis phenomena in geological 
treatises, many authorities, among whom was Prof 
Suess, were led to the conclusion that the phenomena 
were strictly local and almost confined to the Rays of 


conjecture, as to the movement of the land spreading 
o\er a more considerable area than had been supposed 
at first. 

At many points on the coast (Fig i), and especially 
in the limestone cliffs of Capri, the observer may note 
a clearly marked line of grooves and holes at a height 
varying - from 2) feet to 12 feet above the present sea- 
lex el This line, which presents the same appearance 
as one which traverses the rock face along the present 
water-line, is undoubtedly due to the same cause, 
namely, the eroding action of the surface of the sea. 
The upper marks of erosion correspond in height with 
the highest Lithodnmus borings in the columns of the 
Temple of Sernpis, thus showing that the entire Bay 
of Naples took parL 111 the movement of the subsidence 
and subsequent elevation of the temple, and, as 
evidence of the same sort is to be found forLy mile* 
north at Gsela, and probably on the promonton of 
Mt Circello as well, if atmospheric weathering has 
not obliterated the traces of marine erosion, the same 
alteration of land-level must have 



Fiu i —The Upper Groove of Erosion on Tufa CUfli of Nli}di, 

Nvti (At difference f Iks texture tf the J ttr/aee below Mr n//er erosion Ufu, which has ben 
/reserved by snbwergtnce, and that above, which has ben weathered. 


affected a large extent of the Mediter¬ 
ranean sea-board. 

The changes of level have been 
deemed by some to be due to periodic 
changes in the level of the ocean. 
We are unable to accept this view, 
for we should expect the oscillations 
of the water-level to be of .1 regular 
and tide-Jikc nature, as Niccolim, 
the eminent exponent of the theory, 
must himself have imagined, for the 
curve illustrative of his theory of 
marine phases is essentially a tidal 
curve, but the marks of erosion 
indicate spasmodic movements, 
changes of level during relatively 
short periods alternating with pro¬ 
longed periods of rest. Another 
point against the theory of the 
change of sea-level is that the line 
of erosion, though continuous, varies 
in height; for instance, at the east 
end of Capri it Is 10 feet higher than 
at the west, and smaller variations 
have been noted elsewhere. These 
facts are more reasonably accounted 
for by a theory of change of land- 
level, rendering inequalities in the 
oscillatory movement natural, than 
by a theory involving changes in the 
level of the sea. 


Bala and Fo^zuoli, in short, to the country immediately 
surrounding Monte Nuovo. 

It was with the object of collecting facts for the 
elucidation of these points, that we undertook the work 
of surveying and describing the little-known remains 
of Roman constructions which are so numerous around 
the Bay of Naples. Some of them are still standing 
on the present waterline, while some are awash ana 
some deep beneath the Surface and from localities 
furthest from Monte Nuovo, wc obtained evidence 
of earth-movements not less great than from 
lot nlities nearer the mountain ; thereby confirming our 

1 The suiliar't nmn ban ■ammirlMd an " On iha__ 

Otauntag iMn RalisUa Mfapdranvnti of ihi Channel of the LnodM of 
iha Phlafraui Fields (Scottish Gtogra/kiuU Magaatme, October, tfeej, 
41 Earth'movmffianu la tba D17 of Naples " itUejpsphkai JeunwL August 
and September. 1903) “The Submerged Greek and Raman Foreshore 
near Nettles" (Artaaeoietla, vol.lviII.pp, i- 4 s, figs i-sg, plates xlv-IL, 
lpojb A few copies of the two last paper*, reprimed with cornelians, 
Java been issued under the title 11 Contribution! to the Study of Earth 
Movements ” 

*btae*Uum. or market-place, would be a more unl e ct 1 
tydbkifl than *' Temple of Serapla 1 


Interesting as it is to search for 
the traces of her handiwork that nature leaves in her 
own domain of rocks and cliffs, yet we confess to an 
interest not less keen in seeking out those she has 
left on the handiwork of man, on the remains of the 
Roman buildings by the sea. Massive piles of 
masonry and concrete, once part of some noble build* 
ing, have been roughened by the never ceasing on¬ 
slaught of the waves to the semblance of the brown 
rocks upon which they stand; and it is only possible 
to distinguish between the natural and the artificial on 
calm days, when they can be seen through the clear 
water. 

It is the accumulated evidence furnished by these 
water-worn ruins that gives so strong a confirmation 
of our theory that, notwithstanding thfe oscillatory 
land-movement indicated by the upper erosion tine 
before mentioned, the present land-level is far below 
the Roman land-level—now far we cannot ekactTy say r 
but we believe that the approximate figure of if W 
will not be found to be very wide of the mark. 
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The evidence is of the most diverse description; 
mashes of concrete or of Roman brickwork may be 
seen under water, so disposed that 
the? show the ground-plans of the 
buildings they once supported, 
stairu avh with steps several feet 
below water are rut in the rock of 
caves, the walls of which still show 
traces or a stucco covering even 
where the\ are submerged; a drain 
which runs several feet below the 
surface, in a sea-side palace of 
Tiberius; artificial tunnels or cwih- 
iitii entirely submerged, these are 
but fiw among many other farts 
which have been a puzzle to anli- 
quarkms, and can be accounted for 
by the theory that the Roman land- 
level was about 17 feet higher than 
the present, 

B) the same theory we cun ex¬ 
plain why the malarious Lago 
d’Agn.ino was not mentioned b\ 

Roman writers, for it would not 
have been in existence with the 
land at the higher level; the pre¬ 
sent unhealthiness of the Low-lying 
plain of Pxstum, once the site of 
a flourishing Greek colony, is also 
explained; then the Pool of D.uaf, 
mentioned bv classical writers, and 
an island off Dicsarchia, described 
by Pausanias (Fig, 2), that have 
apparently vanished, we find by 
this theory to have been carried 
down by the land as it sank so that 
they arc now covered by the sen, 
and Anally the Roman fresco re¬ 
presenting? the famous breakwater 
of Puteoli Harbour (Fig, 2), which 
shows us the arches that join the 
piers or ptlae, with the springing 
of the arches well above the water, 
is of the breakwater as the 
Romans saw it; nowadays the 
springing of the arches is sub¬ 
merged (Fig. 3). 

These researches have thrown u 
new light on a point of controversy 
among scholars, namely, the ques¬ 
tion as to the exact site of the 
ancient Greek colony of Palapolis, the mother- 
town of Neapolls, the present Naples. This 
ancient town was supposed by sorrm authorities 
to have stobd where Naples now is, by others 
fj have been further inland towards A versa. Follow¬ 
ing up oiir hypothesis that the shore was higher 
by nearly i? feet than it Is now, there would be a 
Mfetrh of land extending nearly half a mile out to 
sea nt the base of the cliffs of the promontory 
of ffoslllpb; it is here, Where the ruins now under 
waiter attest to the existence of nupierous buildings 
grouped round the Gpiolg rocks, that we would 
pkifft FokepoLis. Close fay under the lee of th)g 
Wtemltd foreshore we discovered the defensive 
Works of an ancient harbour, and we found many 
traces of an ancient coast road 1 also submerged, 
which ran along the foot of the cliffs and by tunnel? 
tome of the little headlands on the eastern 
of Posilipo (Fig. 4). This road gave an 
'Apeans of communication with the neighbouring 
Mi and the many proofs we have found 
■ existence 03 waft the geographical situ- 

m; 1786, vot. 49] 


ntion of the southern extremity of Posilipo, which 
was pre-eminently adapted to the conditions of 
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Fic. 2 —The Urealc water or Puleoli, after 1 Roman Picture 






Fig. 3 —Th« Breakwater of Pnieoli, after an eighteenth fiesiury drawing 


that here, beneath the 


emboldened us to believe 
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THE ELASTIC LIMIT OF METAM. 

/COMMON SENSE, as Lebasteur has remarked, pre- 
^ vents us from denying the existence of a limit of 
elasticity in metals. It is true that the smallest load 
on a test-piece will cause a slight permanent set. 
Nevertheless, such structures as iron railway bridges 
retain their shape, and if a piece of metal is subjected 
to a small stress many times in succession, recovery 
after each application becomes almost perfect. What, 
then, is the elastic limit? The Commission des 
Mdthodes d'Essai of 1894 announced that it is necessary 
to recognise three such limits .— 

(1) The theoretical limit of elasticity or the maximum 
stress which does not produce a permanent strain (of 
more than a certain small amount). 

(2) The proportional limit of elasticity, within which 
the strain is proportional to the stress. 

(3) The apparent limit of elasticity, corresponding to 
the 11 breaking-down ” point Of ductile metals. Above 
this point, perceptible increases in deformation occur 
without a perceptible change of load 

With regacd to these limits, M. Fremont points out, 
in a carefully reasoned article contributed to the 
September number of the Bulletin de la Soctetd 
d Encouragement pour l’lndustrie nationals, that no 
one can say what is the exact difference between the 
first two, and that there are theoretical grounds for 
supposing that they ought to coincide. Moreover, the 
proportionality of deformation has been called in 
question, slight irregularities having been detected 
when the measurements were made with the greatest 
care. 


These matters, however, do not greatly interest the 
practical man. It is not usual for the elastic limit of 
a consignment of steel to be tested, although It is fre- 
qtently mentioned in specifications. As a general 
rule the breaking load only is measured, and it is 
assumed that the elastic limit is a definite constant 
fraction of this. In view, however, of the tendency 
of engineers W avail themselves more fully of the 
elastic limit, it is becoming more important to deter¬ 
mine that limit exactly. In fact, if the elastic limit 
wert known'with a greater degree of exactness, it 
might be possible to practise economy by using a 
■I" 1 * margin of safety than is necessary at present. 
Holding these views, M Frimont sec himself the 
task of discovering whether there ia a real limit of 
elasticity, and if the anomalies mentioned above could 
be explained. Calling to mind the dictum of seventy 
? y* a ™ a fT° that a metal had passed its elastic 

limit if it had undergone a change of texture under 
2ES "® to examine how far the micro- 

scopic structure of metals was altered by the first 
permanent strain. 

*JK de** °[ bodiea with well-marked breaking. 

” R°®d mild steel, it can ha readily 
Sg. 1 '"Pf 1 i»hed ‘ectiona at a magnification of S o 
rrn^f^! f that ? , the . grains, without exception, are 
What see T* *° he theToal elastic 
Mrt'frf - near,y homogeneous, and if 

of ^ Pemwnentiy deformed, the line 

h-rtTt ^ r defined on a polished surface 

WaihlA be00f Pi n *" <*ull, the change being 

Sr 1 th^*^ U d°r 1 "“^'deation. In general, how- 
f^ de J° nna ? ona ero local, owing to the 
—fSi?.* 1 d'strlbutJon of etreeies. It is almost im- 
JST™ l ® ■fjS" t I !^ 1 le, *f , eee so that the force may 
* a fhro'fiht line in the direction of ite axis, and 
so the test-piece is generally deformed obliquely Local 
,s strikingly Illustrated by the fracture of some 
Hard non-ductile tcst-pleresata K 
whenf * Wa ^ where the section is greater than else- 


Various devices have been invented to overcome this- 
defect, but in none of them is any acuunt taken of 
the effect of stress-hardening. The effect is wall 
known, and may be readily demonstrated by a simple 
experiment. Mark a prismatic test-piece with a punch* 
and then file off the mark and polish the metal* If ' 
the prism is then compressed between two end-piece* 
the mark will reappear as soon as the elastic limit ha* 
been sufficiently passed. The stress-hardened part* 
resist more than, and do not lose their polish so easily 
as, the unaltered portions of the test-piece. The prin¬ 
ciple is the same as in the magic mirrors of the East, 
and the effects arc observable in actual tests. Trace* 
of stnae, file-marks, the marks made by the jaws of 
the vice in which the test-piece was held while it was 
being prepared, all reappear in the course of testing* 
Similarly, if the force in testing is not applied equally, 
the part which bears the greatest stress will be de¬ 
formed first, and ipso facto hardened and strengthened* 
The first giving-way of the metal causes the pressure 
to be more evenly distributed, but the irregularity of 
pressure is succeeded by irregularity of resistance* 
which continues to the end of the test. 

In some experiments on homogeneous boiler-steel 
M Frdmont found that a permanent set could be 
obtained in compression tests under loads varying from 
855 to 15.70 kilograms per square millimetre, but 
judging from Lhe dulling of the polished section^ the 
deformation was always local, and the elastic limit 
was not passed, except in isolated patches of the metal. 

After painstaking but vain efforts to adjust the force 
accurately, he fell back on the use of test-pieces of 
gradually increasing section. Then the first irregulln 
deformations occurred in the weakest section; there 
was a local sinking and adjustment, and the discon-n 
tinuous dulled lines tended to lie fiat at right angle* 
to the force. As the force increased the line* 
approached each other, and coalesced to form a con¬ 
tinuous sheet the area of which could be measured 
and compared with the stress. 

In Fig. 1 the effects of compression are shown on 
the four polished faces of a test-piece having the shape; 
of a truncated pyramid The first effects are quite 
discontinuous, the dark lines near the upper part of 
the top row of photographs showing the areas which 
have received a permanent set. In the second row 
the effect of a maximum pressure of 1015 kilograms 
is shown. In the third row, under a pressure or iij< 
kilograms the discontinuous lines have coalesced, aqd 
the deformation has been made to advance as a con¬ 
tinuous sheet, the area of which amounted to 46A 
square millimetres, so that the real elastic limit was 
found to be 24*60 kilograms per square millimetre* 
The last two rows of photographs show the effects of 
pressures of 1295 kilograms and 1435 kilograms re¬ 
spectively, corresponding to elastic limits of 24*80 and 
24.65 kilograms per square millimetre. The same 
metal was used as that which underwent local deform¬ 
ation In an ordinary trial under a pressure of &55 kilo¬ 
grams per square millimetre of the whole section. 

Similar results were obtained by M. Fvdn&ont In 
tension tests. The first deformations were apparent 
under a force of 8-5 kilograms* although the real limit 
of elasticity was certainly above 21-5 kilograms. Testa 
on thin flat test-pieces of increasing section gave re* 
suits shown in Fig* a, where the etraioed 1 parts,- at 
first discontinuous, subsequently form a continuous 
sheet. > ,t * 

The conditions are different In determining -the 
elastic limit of the clan of bodies which sbbw he 
definite breaking-down point* The members' of 'tins' 
class, which includes hard Steels and metals of will 
elongation, are lass homogeneous, and consist b# na£ 
works of substances of different Watte limits. Iff 
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first permanent deformations some grains only are 
deformed slightly, and as the stress augments more 
mins are deformAl, and the deformation of the others 
Increases. No definite dulling of the polished metal 
visible to the naked eye takes place, and the effects 
must be studied by means of the microscope. The 
polishing must also be done with the greatest care, 
The line of demarcation between the permanently 
strained-and unstrained parts is even then always con¬ 
fused, and its exact position a little doubtful, but other¬ 
wise there is no difference between the testing of the 
two classes. In all cases the surface to be examined 
must be polished, for a scale of oxide has an elastic 
limit different from that of the metal underneath, and 
its indications are untrustworthy. 

Similar results are obtainable in tests of flexion, 
torsion, &c. 

By his experiments M Fremont has proved that the 


Fw * duh uim ii At iftppw pBitsoftht fee* pJeoto ibdw 
WMn Ik ptftl mi |lm way up&m ccnJptwdon; 

ijKfcersticaf plastic limit Is die, mean charge per unit 
,$£ faction in which the real elastic tttalt Is locally 
attained st a point of the piste tried. It Is not the 
themetal, hot of the particular pieee 

(786, VOJU ' 



of metal under the special conditions employed. Its 
value depends on care in adjustment, &c. 

The proportional elastic limit is still more fortuitous. 
Owing to cpmpensating errors the line showing the 
relation between stress and strain may continue to be 
fairly straight even above the theoretical limit 

The apparent limit is the mean charge per unit of 
section when the real elastic limit Is reached in all 
regions where it had not 
previously been reached It 
is nearer the real limit but 
15 not identical with it, be¬ 
cause the charge is un¬ 
equally distributed between 
the parts that have been 
previously hardened and 
those that are not yet 
hardened. 

When the appearance of 
the lines of LUders, which 
are now seen to be portions 
of metal which have given 
way, does not precede the 
continuous sheet, the theo¬ 
retical limit and the 
apparent limit will coincide 
with the real limit. Gener¬ 
ally, however, the lines 
come first and then the 
various limits will not co¬ 
incide. 

The nature of the metal 
has also an effect, for In 
annealed steel the two 
limits are nearer than in 
hardened and tempered 
steel. 

To sum up, M. Frdmont 
claims with much force 
that there is only one elastic 
limit of a metal, the 11 real 
elastic limit , 11 as deter¬ 
mined by the method he 
indicates. The real limit i 
alone has the characters of __ 

a physical instant The ri0 . , _ti* du k « ih, 
other so-called limits de- uii dIm.. cn.ap.Mi to ih. 
pend on the appearance -of portion, of ih* cui .kick 
discontinuous deformations, un m 

the presence of which Is 

almost inevitable in practice, although their cause is 
purely accidental. T. K. K. 


PREHISTORIC STUDIES IH AUSTRIA. 

'"PHE concluding part of the first volume of reports of 
+ the Prehistoric Committee of the Vienna 
Academy of Sciences has recently been published. 1 In' 
former parts accounts have been given by Dr. Scom- 
bathy of excavations in the well-known cemetery at 
HalEstatt, of tumuli at Gemeinlebam and LangenJe- 
batn, and of the cemetery at Idria. Dr, Franz Reger 
has also treated of work carried on at Hallstatt in 1877 
and 1878. as well as of various researches In Hungary 
and Lower Austria, while Dr. Moriz Hoernes and 
others have communicated valuable reports. |, 

The part now issued contains two reports. The 
first, by Jrillus Teutsch, related to some late Neolithic 
settlements with painted pottery in the valley of the 
Alt or Alula, In the neighbourhood of Kronstadt, in 
Transylvania. A remarkable feature In one of the do- 

1 “MtefadhiM 4* Mhlatoriacbto CjrniMnn toKab. AkfldUafe 
toWtovfaSnT 1 ’ *B*hL (VWnn*: CVlOwoM'aSto, 1903.) 
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posits is lilt 1 presence of skimps ilmdi* of burnt clay 
with spiral devices upon them, *hich it is suggested 
may have served for producing coloured patterns on 
the human skin after lhe manner of tattooing A few 
fragments of pottery are also deLoruled mill spirals 
formed of white slip on a polished red ground, bill 
bordered by lines painted in black A fuvuiinte 
defloration consists of broad lines either straight or 
curved, and sometimes ciriular, distinguished by bl.uk 

Spoons or ladles arc faiily abundant, some having 
straight handles adorned with chevron and other 
patterns painted upon them Human and animal 
figures in burnt clay occur, though rarely Rem.11 ns 
of beaver, bear, wolf, fox, lynx, wild cal, chamois, 
stag, and ox (possibly pnmi genius) have been found, 
and or domesticated animals, those of dog nnd pig. 

Relits of n somewhat later age are also desmbed, | 
but the print ipal feature of Lhe report is the pottrrj, 
which it w'lll be of great interest tn compare with that 
of .1 more southern area 

Or. Mori/ Hoernes, whose recent volume on 
11 Oiluvial Man in Central Kuropc ” is w r ell known, 
is author of the contluding paper in this volume It 
relates to Neolithic dwelling-places near Troppau, in 
Austrian Silesia, and is illustrated by six admirable 
photographic plates and numerous cuts in the text 
A remarkable stone hatchet has been found which was 
mudr out of the half of ,1 perforated axe that had split 
along the perforation Another hatchet shows the 
mark of the saw by means of which it was blocked out 
The pottery is not remarkable, though there are among 
the specimens figured some stands for vessels not un¬ 
like those found by the MM Siret in Spain The objei Is 
found are, indeed, of a more common tharaitei than 
those from Transylvania It is, however, of great im¬ 
portance that in a volume of reports such as that ; 
now summarised, all details of the discoveries on each 
spot should be carefully recorded, and the Prehistoric 
Commission of Austria may well look bark with much 
satisfaction on the volume embod\mg (he results of 
its labours J K 

NOTES . 

I m Secretary for Scotland received on I uesday a deputa¬ 
tion (if Scottish scientific societies, who urged ihuL the 
Ruyul Institution in Edinburgh should be exclusivelv de¬ 
voted 10 scientific purposes (see p 105) 

Wk regret to see the announcement, In the Daily 
Chronicle, that Mr J S Budgett, Trinity College, Cam¬ 
bridge, died at Cambridge on Tuesday of malarial fever 
Mr. Budgett was Balfour student in biology, and only re¬ 
turned from the Niger recently 

The Clarke memorial medal of the Royal Society of New 
South Wales has been awarded to Mr A W Howitt, of 
Melbourne 

Tire Food Test Commission, appointed by the United 
States Government, has reported that the use of salicylic 
acid In food is seriously injurious to health 

Fhqk. ViNChN r Rodbi-la, of Rome, is reported to have 
met his death accidentally by inhaling the fumes of hydro¬ 
cyanic acid in the course of some experimental work. He 
Was only thirty years of age, 

1 

Messrs. Buaaour.ua, Wej.lc.oml and Co, are making 
wvaogementi for a historical exhibition of rare and curious 
objects relating to medicine, chemistry, pharmacy, and the 
ajlll^ sciences, to he held in London in the course of a few 
months. The exhibition will bs strictly professional and 
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{ scientific' in iharaiirr, and is intended to illustrate the de¬ 
velopment nf the art and silence of totaling Cooperation 
is invited, and il is hoped lhaL many objects of interest will 
be lent for exhibit Mr H S Well romp, Snow Hill Build¬ 
ings, LI , will lie glad to give particulars of the under¬ 
taking 

Hv lhe terms of Mr Herbert Spencer's will, the trusters, 
on lhe (ompletinii of certain specified provisions in ronne* turn 
with his books, are dire* led to sell the whole of the enpy- 
nghls and other property lhe trustees are also directed 
to “ gi\p the sum jealisod 111 equal parts to the Geological 
Suiierv, the (jeogiaphual SoueU, the Linnean SoueU, lhe 
\nlhropologH.il I ns mule, the Zoological Society, lhe 
Knlomnlognat Society, the Astronomical Society, the Malhe- 
| 111at11.1l SoueU, the Physual 'suiietv, the Chemical Sourly, 
the Roial Institution, nnd thr British Association, or such 
of them as sh.dl then be in existence, and shall accept the 
gift upon the condition in rm h case that the sum received 
I shall, within five vears from lhe date of payment, be spent 
hi the governing bodi for lhe purchase nr enlargement of 
premises, or for books or apparatus, nr collections, or for 
furniture or repairs, or for equipment, or for travellers nnd 
, donations of instruments of reseurch, but in no wav or 
degree for purposes of endow*npnt " 

An interesting paper on the electrical reconstruction of 
the South London tramways was read by Mr A Mlllnr 
before the Institution of Civil Engineers on Jnnuan 11 
'I he paper describes in great detail the (onduit m stem 
whu h has been emploved I he lines which have been 
electrified are those known its the looting lines, the route 
length is just more than H miles, and the total length 
of single track ifif miles lhe same system has been 
adopted for the Greenwich lines of the London County 
Council 

Pur council of the Institution of Civil Engineers has 
nommited the president, Sir William White, K Cl) , 

1 R 1 , to fill the place of the late Sir Frederick B ram we 11, 

| Hart , as one of the representatives of that Institution on 
I the Engineering Standards Committee. 

I Wk have received a copy of a pamphlet on the use of 
electricity in mines in Europe, by M fimlls Guarinl, which 
has been translated Into French from the Engineering 
Magazine V he pamphlet is well illustrated, and gives in 

detail descriptions of the principal applications that have 
been made of electricity to mining work These are already 
numerous, but there is still much room for their further 
extension We can recommend this pamphlet to those 
interested In the subject, whether ns mining or as electrical 
engineers 

1 1 ik completion of the Great Northern and City Railway 
marks another step in the progress of the provision of 
proper transport facilities in London. The new “ tube" 
dues not differ much from its predecessors In the general 
features of its construction and electrical equipment 11 Is, 
however, the largest of all in diameter, being large enough 
to accommodate, If necessary, the existing rolling stock of 
th-* Great Northern Hallway. Special precautions have 
1 been taken In the construction of the tunnel to guard Against 
the risk of fire and to lessen the chances of vibration. The 
railway will be open to general traffic In a few Weeks. It 
hat taken Ju-rt four years to complete; an extension of the 
line from Moorgate Street to Lothbury Is now In progress,. 

1 a' 

I Da. H R Mill has sent us a copy of s very handy pOffktft 
| register which has been prepared by him for cfca personal 
f use of rainfall observers It contains hill inftntcHaM tif 
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plnnng the rain-g«uge, farms for recording thr daily read- 1 heads of large mammals from Somaliland, collected and 

ingnof one or several instruments, monthly <ummaries T and presented bv Major H O C Swavnp, K K , the discoverer 

thr extreme daily falls in earh month It also tontnins , of fluhahs swaynei A photograph of the group i* included 

some useful memoranda connected with the subject, and, for j in the report 

convenience of comparison with other stations, the average , 


monthly falls of several tjpiv, from the driest to rh* writes! 
localities Space is also provided for recording the general 
conditions of weather, wind direction, &c Suggestions for 
improvement are solicited , we do not think he Has left muih 
rdom for improvement, but we suggi that the Heaufurl 
weather notation or the internalinnal weather symbols 
might be a useful addition tn the work 

Wk have rereived from the Mi leorolngital Oflue 11 list 
of the meteorological observations received Lhere from 
colonial stations in various parts of the world During the 
year 1902 manuscript return* were received from sixlj-tvvo 
stations, more than half of which are situated in Africa 
The amount of the information rrreived vanes consider¬ 
ably , at some stations complete registers have been kppt, 
while at others only the daily rainfall has been observed 
The list also contains a statement of the 1 printed observ¬ 
ations received either diiect from the colonies and pro¬ 
tectorates or which are included in books in the possession 
of tile Office It may not be generallv known, allhuugh the 
fnct is published in the annual reports issued bv the Meteor¬ 
ological Council and in circulars issued from lime to lime, 
that this valuable information, both manuscript and printed, 
is available for reference free of 1 barge by permission of 
the secretary 

In his interesting and stimulating address on " A Scheme 
for Kxplorahon in Asia Minor," recenth given before the 
Societv for the Promotion of Hellenic Studies, Prof W M 
Ramsay suggested the formation of a summer school of 
exploration in Asia Minor The 'siheme, briefly, was the 
conducting of parties of young men bv an experienced lender 
to various regions of Asia Minor , a suitable town would 
be selected for the headquarter* of a party, from which 
excursions could be made. All those who have done field 
work far removed from home find rhut there are elements 
of uncertainty In their notes- which a verv short inspection 
of the original ground, or a few minutes 1 conversation with 
a native, would dispel, but which have to remain doubtful 
owing to tho difficulty or impossibility of returning to the 
place Prof, Ramsay wisely proposes that the students 
should write up all their notes at the centre, and thus verifi¬ 
cation would be easy There are many other branches of 
science which admit of similar developments Field work 
Is often undertaken In the long vacation, but it is frequently 
desultory; what we now require is the combined action of 
several universities for well planned field worjk in geologv, 
geography, botany, zoology, and anthropology, Including 
arthaology and ethnology. Such practical work should be 
considered as part of the academic curriculum, and it Is 
certain that these would become still more living subjects 
hi our Universities If the undergraduates felt that they 
Were making original Investigations In the*field, while the 
.students themselves would greatly benefit by this ns# 
departure. 

In the Entomologist for January the Hon. N. C. 
Rothschild describes four new species of fleas taken on 
Egyptian rodents Others are described by the same writer 
In ■ redent Issue of Novltates Zoologlcae. one of which Is 
named In honour of Mr* O. Thomas. 

report of the Brittol Muaewn end Library for 
Ctantolttto direct* attention to a Dm aeriee of 
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The Journal of Concholagy for Jiinuarv unlmns three 
papers on I he ‘.mall fresh-w.itrr gastropod!, of the genus 
Paludesinna. In the first Messrs Jaik«mn and 1 avlor have 
nol'w on the habit's of n &pfxies named from Hnlish speii- 
mens 11 1 Hr| 1 , in Ihr second Mr lomlin records fer the 
firbt lime (he continent il P nnufina in Hntam, while in 
the third Mr |>rin desei ibe« the nlalion of fishes to 
P jtnLwsi 

1111 regeneration of lovt parts in various invfriebratrs 
farms the main lopiL in vol Ixxv , part 111 , of the Zeitschnft 
fur wtsxcnxcfia/lfzrfir ZopInjjK Mi V Inunow contributing 
an article on this subject m connection with a species of 
worm, while l)r K Schulte contributes Iwo instalments of 
the account of his investigations on reparation of injury 
in general In a fourth article Dr O Rumer discusses the 
histological structure of the shell of certain bivalves, mrre 
espetiallv thr pcarl-ojster The skin-nerves of Ammoiwtrs 
form the subjert of an essav bv Dr ti Murenghi 

Accor ni M. to the Daily 1 elegraph, whalebone has been 
recenth sold in Amorim for 2900/ per ton, while it is also 
asserted that 3000! per ton has been paid for two and u 
quarter ion* at Dundee, although there seems to be some 
degree of doubt attaching to the latter statement Soon 
after the middle of last century, the price of this commodity 
was as low as 150! per ion, but, according to the late 
Frank Ruckland, it suddenly leapt up ro 620/ with the in¬ 
troduction of the 11 crinoline " lnLu ladies’ costume, and It 
has apparently been on the rise ever since 

In the January issue of the Popular Science Monthly Dr 
1 F A Rather, of the BnUsh Museum, returns once more 
to his favourite subject—the functions of museums After 
mentioning the chief functions of these Institutions, the 
author gives some much needed advice to the curators of 
imal museums as to the necessitv of firmness in refusing 
unsuitable spec imens- -if thev do not wish the establishments 
under their charge 10 degenerate into mere curiosity shops 
Small local museums are also warned that investigation 
is not their province—they are for education and the general 
public needs alone. Further, In larger establishments the 
investigation, the Instruction, and the exhibition senes must 
be kept apart. In the author's opinion, where museums 
have, as a rule, gone wrong i*« in exhibiting loo much to 
the publlr. The same journal also contains an udmirablv 
illustrated article by Prof. T. A faggar, of Harvard Lni- 
verslty, who was present at the lime of the eruption of 
Mont Pelie on July Q, 190a. 

Wfi have been favoured by Captain llarrett-Ilamilton 
with copies of two papers recently contributed by him to 
scientific journals In the one (Proceedings Royal Irish 
Academy, xxlv., part iw.) he describes a new banknote 
'(Evot&tnys s come fens is) from Shorn er Island, off the coast 
of Pembroke, which differs from ff. gloreolus of the main¬ 
land by its superior size, its colour, and the structure of 
the skull. In the second (Ann. Mag . Nat. Hist, t series 7, 
g| ( . p. 3Q0) he records the result of hix own observations 
on* the flight ol the true flying-fishes (Exocmtus), which 
differs to some extent from those of ojher recent observers. 
Captain Hamilton, who Is In this respect In full accord wkh 
the late Prof. Mftbhis, is of opinion that, at any rata lq the 
genus namylj the " wings M are never moved as organs of 
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true flight. 11 They may vibrate or quiver under the action 
of air-currents or the shifting 1 a little of their inclination 
by the fish ; but the whole motive powtr is supplied by the 
powerful tail. The wings are a parachute to augment the 
action of this propeller Their motions are in no way com¬ 
parable to those 0/ the wings of a bird " 

The January number of the Journal of State Medicine 
commences a new senes, and the Journal has been enlarged 
and much improved in appearance and in printing It 
includes articles and papers by Prof. Hueppe on tubercu¬ 
losis, Mr Llojd on the milk supply of large towns. Dr 
Coles on add-fast bacteria, Prof Smith and Dr Sommer- 
ville on the standardisation of disinfectants, and Prof 
Hewlett on ankylostomiasis, with a translation of Prof. 
Behring's article on tuberculosis, together with chemical 
and legal notes, reviews, Arc 

In the current number of Climate the work that has been 
done by the London and Liverpool Schools of Tropical 
Medicine is reviewed, and Sir Patrick Manson's address on 
the former is given itt ex ten so An extract from a despatch 
from Sir William MacGregor, the Governor of Lagos, 
a ug£ ests the Introduction into the elementary schools in the 
tropics of the subjects of hygiene and sanitation. Sir 
William MacGregor has already taken the bold step of in¬ 
cluding sanitation with reading, writing, and arithmetic as 
compulsory subjects in the schools of the Lagos colony re¬ 
ceiving Government grants A description of the Living¬ 
stone College and some technical papers complete the list 
of articles appearing in this useful periodical. 

In a communication to the Paris Academic nationals de 
Mddecme (December 8, 1903) Dr J. A. Rivifere gives an 
Account of the results achieved by him in the treatment of 
inoperable malignant growths by physicotherapeutic means, 
1 •« by a combination of X-rays, static electric discharges, 
and discharges of high frequency, together with the 
administration of calomel and quinine internally to promote 
elimination The effect of the treatment is to cause a 
diminution in the size of the growths, disappearance of 
enlarged glands And of endema, abolition of pain, and heal¬ 
ing of ulcers, together with an improvement in the general 
condition of the patients 

In a report on the second outbreak of plague at Sydney 
in 190s just published, Dr. Ashburton Thompson describes 
in detail the management of the epidemic, and discusses 
the mode of spread of the disease. Both in this and in the 
previous epidemics the disease seems to hsve been un¬ 
doubtedly rat-borne, and it is of interest that an outbreak 
occurred among the animals in the Zoological Gardena 
The vnode of spread of the disease from infected rats to 
man has been a much debated question, Slmond, Tidswell 
and others maintaining that the fleas serve as the Inter¬ 
mediaries, while others, notably Galll-Valerlo, deny this 
on the ground that the rat fleas do not bite man. Further 
observations have been made on this point by Dr. Frank 
Tidswell, microbiologist to the Sydney Board of Health. 
The species of flea Infesting the rat (at SydneyJ In order 
of frequency are —Pulex paUidua, Fide* foaciattu, 
Typhlopsylla muscuii , and Pulex set rati ceps. Of 101 fleas 
obtained from man, 85 were Pulex iff Hans and 16 Were 
Fide* terrattcepa; from a wallaby, dogs and cats, numerous 
specimens or Pulex aerratlceps were obtained, thus then It 
one species common to man, the rat, and other animals. 
The objection, therefore, that the “ rat flea ” does not bite 
man falls lo the ground as regards one species, and Dr. 
Tidswell further stales that he bps repeatedly observed both 
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P pallidas and F. fasciatus bite man. Reviewing the* 
evidence, therefore, Dr Thompson is of opinion that 
Slmond's hypothesis or 11 flea bolme plague " best esplains- 
the phenomena of the epidemic of the disease as seen at 
Sydney 

Tjib report of the Botanical Exchange Club of the British, 
Isles for 190a is edited by Mr Arthur Bennett. Mr. C. 
Bailey gives a list of some interesting plants which he found 
on the sandhills at St Anne's, Lancashire, and figurqp 
Ambrosia artftiusiaefoha and Vicia vtllosa MrjO C. 
Druce has boon able to reinstate another of Don’s doubted , 
records by finding the grass Deyeuxia neglecta in Caithness 

In the Proceedings of the Boston Society of Natural 
History Mr. C> A. King describes certain stages in the llfe- 
history of Araiosporo, a genus allied to the common plant 
parasite Pythium The chief points of interest are the 
formation of a fertilisation tube, not by the anthcridium, 
but by the oogonium, and the specialisation of a central 
mass of protoplasm in the oogonium in which the male 
and female nuclei meet The author places the genus in 
the Peronosporese. 

Wa have received a copy of an address by Dr. Rudolf 
Blochmann on 11 Die drahtlose Telegraphic in lhrer Verwen- 
dung fiir nautische Zwecke " (Leipzig and Berlin 1 Teubner, 
1903), given at the thirty-fourth annual meeting of the 
German Nautical Society at Berlin in February, 1903 It 
(onsists of a very general description of the methods used 
in wireless telegraphy and of the author's views as to the- 
future In store for wireless methods. Stress is laid oh the 
utility of such methods in Lhe case of fogs at Bea. 

A transition into French of Prof T- Jeffery ParkerV 
11 Lessons in Elementary Biology," by Dr. A. Mane, has 
been published by M C Naud, of Pans 

The third and concluding volume of Mr C Raymond 
Beazley's 11 Dawn of Modern Geography " will, it is hoped, 
be ready for publication early next year It will be Issued 
by the Oxford University Press, to which Mr. Murray has- 
transferred the volumes already published. Dr. M. Auret 
Stein has undertaken, with the official sanction of the 
Secretary of State for India, a complete account of the- 
results of his researches In Chinese Turkestan. The book 
will be published by the Oxford University Press, probably 
In the spring of 1905. 

Tub 11 Year-book of New South Wales," compiled by 
the editor of the M Year-book of Australia ,p by authority 
of the Government of New South Wales for circulation by 
the Agent-General in London, contains much Information of 
value about the colony. In addition to particulars concern¬ 
ing administrative, commercial, and other matters, the- 1 
volume provides an interesting account of the geographical 
characteristics of the country, its water supplies, and its 
mineral products. In fact, the publication contains all the- 
data necessary to enable a prospective emigrant to form a 
good Idea of New South Wales. 

The current number of the Quarterly Review contain*- 
two articles on subjects of scientific interest. The first I* 
on the metric system of weights and measures, and In it 
the writer examines exhaustively the arguments for tho 
compulsory adoption of the metric system. He cantos to 
the conclusion " that the stock arguments of the advocate!* 
of the metric system, based on the extent to which ^ 
vaUs abroad and the disadvantage to BrltUh trade of our 
adherence to a different system, have very Httie 
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when we consider our whole trade, import and export, with 
our colonies and with foreign countries " The 11 analysis 
■of the conditions of our foreign trade,* 1 the article states, 
-l leads us back to the ground that the advocates or the 
change would do well never to have quitted, viz the com¬ 
parative merits of the metric and imperial systems. . . . 
As regards all such important points as logical arrangement 
•and symmetry, ease and swiftness of calculation, simple and 
jjilrect connection among the fundamental units of length, 
"weight, and volume, there can be no possible room for 
<loubt as to the vast superiority of the metric system " The 
-other article is by Mr. W. C D. Whetham, and is entitled 
41 Matter and Electricity." It gives a good and complete 
.account of the scientific work of the last seven years, or so 
fa- as radiation and radio-activity are concerned. The re- 
■searrhes of Becquerel, J J Thomson, Rutherford, the 
Curies, Crookes, Dewar, Ramsay, Soddy, and others are 
passed in review, and a clear idea is given of what, in the 
opinion of the best authorities, is the probable physical 
-significance of the results obtained. 

Tub December number of the Agricultural Students* 
Gazette (Cirencester) contains a lecture given at the college 
fey the new honorary professor of forestry, Dr W Schhcli, 
which is of special interest in view of the attention which 
forestry and education in forestry are receiving at present 
By an appeal to figures, the professor showed that the 
demand for timber In this country increases steadily, and 
that our foreign supplies rest on an unsafe basis The 
British forester has therefore a double incentive to mend 
Ills ways, for not only is there the prospect of an advance 
in prices, but he may, if he will, replace by home-grown 
timber part of the present imports In discussing the 
question, "Will it pay? M Dr Schlich had to confess that 
British forests supplied him with no satisfactory data, for 
none has been sufficiently long under scientific direction, 
but ha was able to show what had been done by Saxony 
under conditions which are not very different from ours 
The forests of that State, which occupy close on half a 
million acres, have been systematically worked by the 
Government for more than a century, and since 1817 re¬ 
cords have been kept. In 1817 the produce was 61 cubic 
feet. In 1893 9a cubic feet of timber per acre; while the 
net return eighty years ago was 45 , and in 1900 was 
aai fid per acre. Arter discussing the cost of production, 
the lecturer said he estimated that a purchaser who was 
content to accept a) per cant, for his money might pay for 
land for oak growing 9/. iof , for spruce 15!., for ash 34!., 
and ror larch 34/ per acre. As oak requires a much better 
mil than spruce or larch, It is evident that the profits from 
growing timber will vary widely with the species grown. 
The above figures, however, do not take account of diseases, 
and these sometimes seriously affect profits. Larch, the 
most valuable of our trees, readily falls a prey to Peeiza 
WUlkommii , and so destructive has this parasite become 
of |a(e years that Dr* Schlich fears it may make profitable 
larch cultivation Impossible, ^ 

It appears from the work of the expedition under Colotid 
Spindled, which has lately explored the Gulf of Kara-bughaz, 
that this Interesting appendix of the Caspian Sea has a 
groat commercial value, its bottom being covered with 
Immense layers of nearly pure Epsom salt (mlrabillte). This 
latte gUlf, which covers 7080 square miles, and has only 
I dfapfU from 34 to 36 feet, Is now separated from the 
Cflh^an 'Sea by two narrow sand peninsulas which are 
M 1 Joined at their ends, having only an 86 fathoms 
a^ ^MtuwIr fhrough which the water of the Caspian 

1 786 . vol. 60] ' 


continually rushes into the gulf, to be evaporated there, 
leaving Its salts to be deposited at the bottom From iB to 
3J cubic kilometres of water enLer in this way the gulf 
every year, and under the rapid evaporation which goes on 
there (3 a feet per year) the salinity of the water in the 
gulf attains as much as 163 per cent Consequent^, the 
bottom of the Kara-bughaz consists now to a great extent 
of gypsum or of Epsom salt, and it is calculated by the 
chemist of the expedition, A Lebedintseff, that the deposits 
of pure Epsom salt must cover an area of about 1300 square 
miles, and have a thickness of 7 feet or more. Owing to 
the small depth of the gulf, this salt can easily be extracted 
by means of excavating machines 

Tub additions to the Zoological Society's Gardens during 
the past week indude a Rhesus Monkey (Afarncuj rfiesus) 
from India, presented by Mrs. Hughes; a White-backed 
Piping Crow (Gymnorhma leuconota ) from Australia, pre¬ 
sented by Mr, H Brack, a Ring-necked Parrakeet 
(Palacorms torquaius ) from India, presented by Mrs Watts; 
three Yellow Baboons (Papio cynoccphalus) from Africa, 
three Impeyan Pheasants (Lophophorus impeyanus) from 
the Himalayas, two Rufous linamous (Rhynchotus 
rufesccnv) from Brazil, two Tualera Lizards {Sphenodon 
punctalus) from New Zealand, deposited 

OUR ASTRONOMICAL COLUMN 

Intensity of Atmospheric Links in ihr Solar Spectrum 
—The resultB of an interesting research on the intensities 
of the atmospheric lines in the solar spectrum are published 
in No 8, vol xlvlii , of the Harvard College Observatory 
Annals The widths of various lines in the D, a and B 
regions were measured on the solar spectrum charts pre¬ 
pared by Higgs under various recorded atmospheric con¬ 
ditions and solar altitudes, The results thus obtained, after 
suitable reduction to standard conditions, were analysed, 
and m cases where a difference exceeding a fixed minimum 
was found to exist between the width of a line at " high " 
sun and its width at 11 low 11 sun, this lme was attributed 
to absorption In our atmosphere. 1 he lines thus deter¬ 
mined as "atmospheric" were compared with those 
similarly designated by Rowland, and in a few cases In 
each region the decision of that observer, as to whether a 
line was truly solar or atmospheric, has been reversed. 

Measurements of the widths of six atmospheric lines 
between \K 5867 8 and 5003 5 were made on sixteen charts, 
and the results arranged in a table in which the charts were 
placed in order of the sun's altitude at the time each chart 
was drawn According to the general result the lines 
should show an increase of width proportionate to the 
lengths of the paths of the rays through our atmosphere, 
this Increase of width being probably due to the moisture 
present In the atmosphere. Some abnormal widths were, 
however, noted, and were foilnd to agree, in effect, with 
Higgs's remarks as to the state of the atmosphere at the 
times the respective charts were made. From these results 
It Is concluded that this method Is probably the most accurate 
one known for determining the total amount of moisture, In 
the line of sight, In the earth's atmosphere. 

Observations of Jupiter. —Some Interesting results of 
observations of Jupiter during 1903 are published by Mr. 
Denning in No. 340 of the Observatory. Between May 26 
and November 19 the planet was observed on eighty-four 
nights, jzqo transits of various markings being observed, 
ft Is proposed to continue the observations until the end of 
the present month, and then to publish the complete results. 
A few of the mom Important points In the observed pheno¬ 
mena may, however, be mentioned now 

Purina the six months completed at the end of November 
the rotation perod of the Great Red Spot became some¬ 
what lengthened, the mean value being 9I1. «ra. 41 7s., as 
compered with 9b. 55m. 39 os in 190s. The lam south 
ttopldaf spot, visible since the spring of 1901, Is still easily 
seen, aqd has a rotation perlpd of qlL 55m. 19a* TWs spot 
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covers 48° of Jovian longitude, and its centre will be in 
conjunction with the centre of the Great Red Spot in June, 
1904. Different es of period hove been exhibited by three 
of the moat conspicuous sjiots situated on the red, narrow 
belt norlh of the N equatorial belt, their respective 
periods being (1) *jh 55m 35 Hs » ( 2 ) c )h S 5 m 3 1 5 s ■ and 
(3) 9h 2(1 (»s Greatpr differences of rate have been 

shown in the \ temperate and N N. temperale spots, one 
group of six showing a period of <jh 45m 57s , whilst the 

observed period nT .mother similar group of six was 
gh 55m 40s 

Mkriihan (mm Ohsfrv ations 01 Eros am> No\a 
Prhsli J he results of the Harvard meridian circle observ¬ 
ations of Eros and the comparison stars are published in 
No h, vol xlvui., of the Harvard College Observatory 
/Imeals 'lhe comparison stars are those given in Cirriifairr 
No 4 of the Confi'reme Astrophntogr.iphique Internationale, 
and were observed over bright wires 111 a dark field Tables 
showing the elements of the reduction of the observed places 
are given, and arc followed b> a table showing the position 
of Eros on six evenings in November and one 111 December, 

1900 

No 7 of the same volume of the Harvard College Observ¬ 
atory Innate contains the results of the meridian circle 
observations of Nova Persei and comparison stars J'hr 
observations and reductions were similar in character to 
those made for Eros—except Lhftt Nova Persei was observed 
In a red held over dark wires—and have been made by the 
Ifame observer, Mr John A Dunne 'lhe final table gives 
Lhe magmtudr, the apparent and mean places, and the 
igoo o positions of the Nova, as determined on fourteen dates 
between February 24, iqoi, and January 24, 1902 lhe 
observations have all been reduced to Auwers’s sjstem of 
star-places 

Pkhiodicai, Comrts ui'h mis Ymr— Mr W 1 Lynn, 
in a letter to the Observatory (No. 340), gives a short 
account of the following periodical comets which are due 
to return to perihelion during this year. Winnecke's comet 
should become visible in Lhe early part of the year, an it 
performed its previous perihelion passage on March 20, 
1898, and has a period of about 3 H years lempel's comet 
(1873), having a period of about 5 2H years, was observed 
on its return m 1894 and again in 1899, and cn the latter 
year it passed through perihelion on July 28 It should 
therefore return towards the end of the present year 

The now familiar object discovered by Mlihain in 1786 
and known hs Enrke's comet has been observed at everv 
return since 1818-19, and should be visible again during the 
latter end of this year lhe period is about 33 years, and 
lhe last perihelion passage took place on September 15, 

1901 


RECENT CONFERENCES OF SCIENCE 
TEACHERS 

VEAK by year the conferences arranged by the 'lechnual 
1 Education Board of the London County Council have 
increased in importance This January no less than 850 
teachers attended the meetings—which occupied three whole 
days, January 7, 8 and 9—01 the South-western Polytechnic 
Moreover, a valuable and suggestive exhibition of matters 
deuling with Its special subject, arranged by lhe Geo- 
graphical Association, was opened two days* before the 
conferences began, and the collet tlon remained on view until 
they ended 

Mr A J. Shepheard, chairman of the Technical Educa¬ 
tion Board of the I<ondun County Council, presided over the 
first meeting on January 7, and gave a very cordial welcome 
to all present His opening address dealt with the con¬ 
clusions which he, as a member of the Mosefv Commission, 
had drawn from his recent visit to the United States of 
America. By way of Introduction Mr, Shepheanl very 
briefly indicated the steps that led up to the inquiries which 
Mr. Mosely had boldly Instituted. The fact that American 
engineers had succeeded in mining operations when English¬ 
men had failed raised the question as to whether the success 
wa* due to American education The commission, upon 
which Mr Shepheard served, resulted, and It Was Intended 
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to determine whether there were anv points in American 
education which are superior to our own. 

Mr Shepheard found that in America there was a more 
largely diffused spirit of education and a greater belief in 
its necessity and value than here in England. The American 
people were taught to cherish lhe idea that they had a right 
to the bevt education possible, and at the expense of lhe 
Slate, while Lhe State recognised clearly its duty in thi« 
respect, and regarded suih work as the best Investment that 
it could make 

Hero there is an undoubted lesson to England, and M(- 
Shepheard strongly urged all who believe m education, not 
to IpL the matter rest until every citizen feels that this 
nation will never be what it ought, until everyone is 
educated to lhe fullest extent to which he or she is capable- 
Vmeru a, Mr Shepheard went on to say, was fortunately 
free from "lhe religious dinicuUy," and in this country in 
future, sectarian questions must be strictly kept in the baik- 
ground Fdutalion 111 A111 erica is free up to the age of 
eighteen years, and the universities are more open than here. 

I he manner of teaching is more practical, and without losing 
our reputation for culture we might consider this point 
mart 'lhe value placed upon nature-study in the United 
Stales was considered by Mr Shepheard, dffio dwell upon 
observational work, painting from nature, weather notes, 
and the consideration of all natural objects of interest. 
Finally, Mr Shepheard discussed manual training, the (rude 
high schools, and lhe career of a student in such institu¬ 
tions us Lhe Boston lechnual School and the universities 

Mr II J Mackinder, reader in geography to the Lm- 
versilv of Oxford, contributed the first paper, entitled “ Thu 
Development of Geographical Teaching out of Nature- 
Sludv " He digressed (or a moment to point out that there 
was no great antithesis between culture and practical educa¬ 
tion We are creatures of history, and we have chosen 
different methods of cultivating imagination from those 
adopted by the Americans Geography, he said, was calcu¬ 
lated to expand the imagination, and should start with the 
home He quoted lhe paragraph on the scope of nature- 
study from the judges’ report of the exhibition held in 1902, 
and proceeded to show that geography, as now understood, 
followed many of the same paths Mr Mackinder sketched 
out some excellent methods of teaching geography, 
beginning with the construction of a rough plan, and 
discussed the use of globes and maps without letter¬ 
ing before dealing with such as are lotnmonlv used, 
and which, as he says, tend to dwarf lhe imagination He 
had something also to say about the far-reaching com¬ 
mercial importance of geography, and all right thinking 
people will support his plea that the idea be at once stamped 
out which implies that the British possessions can be studied 
apurt from the world ns a whole 

At the afternoon meeting Sir John Cockburn in a telling 
manner summarised from the chair the various matters at 
issue Mr Kendall, of the Yorkshire College, Leeds, de¬ 
scribed some Ingenious methods of filling In the steps of 
I models (made up of thicknesses of cardboard cut according 
to contour lines) with dry material, which is act by having 
water sprayed upon it. 

Mr J Lomas, when treating of excursions, gave a de¬ 
scription of a ramble along the banks or a tiny stream in 
Cheshire. He showed with the help of some specially pre¬ 
pared lantern slides, the questions which it, in common with 
huger rivers, asks and—yielding to the careful observations 
of the nature student—likewise answers Why is here a 
waterfall? Why Is there a patch of sand? The fact that 
thp stream Is small is a great help in determining what has 
altered and is altering its course, and m making expert* 
menta to determine the direction of various currents Mr. 
Lomus concludes that the object of teaching should be to 
see that Lhe pupil receives correct impressions, and rite only 
way, he says, to secure this Is by observation. 

Dr. A, J, Herbertson showed by means of a lantern 
a number of Ordnance maps Illustrating typical regions, 
and considered the points that go to make a good map. He 
alluded bId to the issue of Ordnance Survey maps to schoela 
for teaching purposes (owing to racommendatlone of tbtf 
Geographical Association) at a coat of ?5*.per hundred inr 
outlines and 35s. for the same number when hill-shading la 
added. 

Mr. T Alford Smith gave an account of the uas pi pfaatb 



January 21, 1904] 


NATURE 


283 


globes in his class, and showed how a lantern may be used 
with them to explain the production of night and day The 
meetings on Frida), January H, and on the morning of 
January 9 were devoted to questions connected with the 
teaLhmg of languages and art At the concluding meeting 
Mr W Hlbbert described some new forms of apparatus, 
the most important of these was a magnetic balance devised 
by him, which has a very long magnetometer needle, and 
permits the direct estimation of magnetic forces in dynes 
Afterwards Prof Perry, who took the chair, briefly 
summarised his Ideas on the prHctnul teaching of mathe¬ 
matics, and a discussion took place which was introduced 
by Mr R W. Bnyliss, of St Dunstan's College, Catford, 
who read the paper on practical work in the teaching of 
geometry Among the speakers were Mr Eggar, of Eton, 
Mr (jnrstang, of Updates, Mr Harrison, and Mr Jackson. 
The general opinion was in favour of making the teaching 
of geometry practical, but the importance of not forgetting 
th»" mental side of the question was emphasised b) some 
speakers 

i he geographical exhibition will be shown in other parts 
of the country, and should prove of very great use to 
teachers Individual exhibits which call for attention are 
the half-inch to a mile reduced survey map of England and 
Wales without blark printing, exhibited by the Ixmdon 
School of Economics and issued b\ Messrs J. Bartholomew 
and Co, , the model of the Alps, exhibited In Prof. Dinges, 
the tin Led Siegfried map of Switzerland (one in liftv 
thousand), brought In Dr Herbert son to illustrate his re¬ 
marks, and the excellent maps, geological and topo¬ 
graphical, prepared by the Japanese Survey. 'I he number 
of exhibits nfliriollv sent bv various (lovprnmenl department 
>hows the interest taken in the matter Of the numerous 
other matters wo can only allude to Mr. Freshf'ield’* photo¬ 
graphs illustrating types of scenery und to Captain Wilson- 
Barker’s pictures of clouds 

Prof 1 ilden, president of the Assoc intinn of Puhlii Sc I100I 
Science Masters, took the chmr .it thn annual meeting held 
on January 16 at Westminster School, by kind permission 
of Dr Gow The chairman alluded to the influence exerted 
during the last year upon educational authorities bv the 
Association, and prophesied thnt its voire would be heard 
with still greater effect in the future He pointed out that 
an attempt was being made to stifle chemistry in the ex¬ 
aminations for medicine, and that the exigencies of Lime 
prevented engineering students from obtaining the physical 
knowledge that they ought to have. Ihe solution of the 
difficulty Prof. Tilden thought would be found in the pre¬ 
paration at school of boys intended for such professions and 
in their being required to show evidence of the fait before 
entering upon their special studies 

After the election of Sir Michael Foster ns president for 
the year 1905, and the filling up of vacancies upon the 
executive committee, the meeting proceeded to discuss the 
possibility of coordinating the teaching of mathematics and 
science In public schools. The subject was brought forward 
by Mr R. E. Thwaites (Malvern), who pointed out that it 
would be of the greatest help to public school science if a 
thorough sympathy and understanding Were established 
between mathematical and science masters As means to 
this end ft Was suggested that practical mensuration should 
bs extended and taught by mathematical men—If possible— 
in the physics laboratory. Secondly, practical mathematics 
should be taught to all boys who take theoretical mechanics 
at present, and this should also be undertaken by the 
mathematical staff. The fact that mathematical men 
t^AnliiMf the practical bearings of theii subject with in¬ 
creased Favour was adduced as evidence of the possibility 
of such hopes being realised. Moreover, the Army Com 
mlttse has decided that candidates must take a course of 
practical measurements port of their mathematics. This 
-can only be carried out properly In the physics laboratory, 
in view of mathematical men taking laboratory classes a 
emirs* of practical physics ought to be made obligatory on 
cfcoctydSte* for honours degrees In mathematics. 

, hs r C, Sn Jackston (Woolwich), spfeaklng at the beginning 
^ftts^Bscuipldh that followed, said that the reforms should 
Wltdit dff'.as be did not think mathematical men 
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tentions, and suggested that mathematical masters who 
went into the laboratory would find no difluulty in keeping 
u page or two ahead of their boys, while they would learn 
much of greui value to themselves Hr condemned thn study 
of electricity and opt its, without reference to laboratory 
work, for university examination'*, and, turning to another 
aspect of public school work, thought that clnssual niUNters 
might help in the pursuit of nature-study 

Mr W C. Fletcher (Board of Eduiation) pointed out that 
the reforms hoped for bv his audience he had seen tarried 
out, for tn the sthool at Liverpool of which he was recently 
head the mathematical masters took their share in the 
physics teaching, which gave them a fresh interest in their 
work. He thought that at first the teaching of physirs 
and of mathematics should be in the hands of the same 
man 

Other speakers on the subject were —Mr W E Cross 
(FeWted), Mr A W Sid don a (llnrrow), Mr W A Shen- 
stone, r.R S. (Clifton), and Mr H. Clissold (Clifton) 

Mr. M D. Hill (Eton) started a discussion upon the ex¬ 
amination for the Oxford and Cambridge higher cerhfuale 
He considered only the position of biology, the teaching of 
which in public schools would not be encouraged by the 
examination question, in which its position wns unsatis¬ 
factory from the point of view of bath teacher and pupil 
For instance, only one of the six bramhes could be offered 


by the candidates, and since practical work is nut required, 
knowledge gained from books rather Ihan from nature 
would result, und successful papers be written by a candi¬ 
date who had never seen Ihe objects which he described. 
II2 claimed, further, that biology should be placed on an 
equal footing with other snemes m w'hich public aihool 
boss .ire examined 

Mr A A Shen stone, KRS, spoke of the disadvantages 
of having no prutical work in the physics of ihe same ex¬ 
amination He thought also lh.it the chemistry syllabus 
wns overloaded, and th’it no line ought to be drawn between 
organic and inorganic chemistry Finally, he proposed a 
resolution to the effect that the opinion of the members of 
the Association should be taken upon Ihe syllabus, and that 
the committee, if necessary, should approach the examining 
hoard in 1 onnection with it After some discussion the 
motion was unanimously passed 

Thn list paper, on " Nature-Study," whs read by Mr, 
O If Latter (Charterhouse), he 1 haractensed Ihe siope of 
nAiure-stiidy as being very wide, and mentioned a host of 
sciences whirh, strictly speaking, took cognisance of the 
material made use of In fact, he said that nature-study 
included nearly all visible phenomena. Its object, he con¬ 
tinued, lb to tram the feye In see appreciatively lo awaken 
interest find lo foster certain valuable habits. The matter 
must be determined by the season of the year and the situ¬ 
ation of ilia school, and an orderly sequence of lessons js 
not essential Mr Latter pointed out how useful the know¬ 
ledge obtained may be made when English composition is 
being undertaken Ihe boy in ordinary cases is gravelled 
for luik of matter, but when he has observed for himself he 
is able to put down what he has learned In a way that la 
interesting and shows individuality Though he made no 
attack upon physics and ihemiuy, which had their own 
and necessary uses In education, Mr Latter said that In 
many respects nature-study Is superior to them, especially for 
young children, and the training which it nfTotds is different 
in kind The habits acquired are of value in all walks of 
life, but they would be especially so in u militarv service, 
And Mr Latter much regretted that what he terms " Reid 
subjects ’’ were entirely absent from armv examinations 
Nature-study, In Mr. Latter 1 * opinion, has come to slay, 
and will, before long, take a regular pltue in the earlv 
stages of our education* One of the greatest faults of opr 
vhool system Is that the desire for knowledge on the part 
or the rhild—who la by nature both Inquisitive and 
observant—is killed outright in most cases by the time that 
the ags of seventeen is reached* Jt was suggested that 
nature-study might profit ably be employed ip The two or 
three lowest forms of Our public scffdde, but ae fci is of 
specially greet importance In preparatory schools, Mr 
Latter thdngbt that the Association should ap pr o ac h the 
preparatory school masters with a view to obtaining feme 
mortnlfcp of action on their part. The msttttr Is 
particularly urgent, so a combined examination for entrance 
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to a number of public schools is likely to be devised in the 
future In conclusion, Mr, Latter was of opinion that 
nature-study might with advantage be extended to advanced 
biological work of the school and university laboratories 

A discussion followed, in which the chairman, Mr 1 lilt, 
Mr Shenstonc, Mr Talbot and others took part Prof 
Armstrong said that the phrase “ nature-study ’’ was simply 
a 11 war cry 11 at present, and was being used by one party 
for something which was scientific neither in its intentions 
nor methods Later on in the distiission ihe fdits were 
mentioned that nature-study has a general educational 
significance, and is recognised in England as expressing 
the merhods of science, but as being otherwise of an in¬ 
formal character. 

In reply, Mr Latter said that all he wanted was that the 
bays should have their pjes opened, and a resolution was 
passed that a subcommittee should be appointed lu com¬ 
municate with the preparatory schools in order to determine 
the form of science teaching best suited to their needs 

Wilfred Mark Wfbb 


7 HE ORIGIN OF illE AUSTRALIAN 
MARSUPIALS. 

'TM 1 E relationships of marsupials in general to other 

* mammals, the roule by which their Australasian re¬ 
presentatives reached their present habitat, and the date 
of their arrival, are problems which have of late years 
attracted a large amount of attention on the part of 
naturalists, and are still far from being definitely solved 
\ bold and vigorous attempt to determine these questions 
has lately been made by a promising young Canadian 
zoologist, Dr B. A Densley, of loronto University, who 
u few years ago paid a visit to England for the purpose of 
studying the unrivalled amount of material in the British 
Museum The final results of his investigations have lust 
been published in the Transactions of the Linnean Society 
of London Needless to say, this elaborate memoir is 
bristling with technicalities, and much of its contents is of 
fur too abstruse 11 nature to be even touched upon in a 
journal like our own Nevertheless, there are irrlain parts 
of more general interest which admit of notice. 

One of the difficulties which beset the study of the group 
has arisen from Ihe discovery, by an Australian naturalist, 
that_ the bandicoots, unlike other marsupials, possess 
vestiges of a placenta, by means of which the maternal 
blood is brought into direct connection with that of the 
futus, and the question is whether this implies a much 
nearer relationship between marsupials and ordinary 
placental mammals than has been generally supposed to 
exist Dr Uenslev answers the question in the negative, 
believing the bandicoot placenta to have had an independent 
origin. He may, of course, be right in this surmise, but 
it must always be remembered, as in analogous cases, that 
this is a summary, if convenient, way of getting rid of 
difficulties Even, however, on this view, the author Is of 
opinion that the relationship between marsupials and 
placentals is much more intimate than was believed to be 
the case by the older naturalists 

As the result of the Investigations of several modern 
naturalists, the belief 11 gradually gaming ground that all 
the modem marsupials, with the possible exception of the 
Tasmanian wolf, or thyladne, are derived from a primitive 
arboreal type, of which the South American opossums (not 
the animals so miscalled in Australia) are now the only re¬ 
presentatives This arboreal ancestry la chiefly displayed 
in the structure of the foot, end even the essentially 
terrestrial kangaroos can be easily traced, through the 
phalangers (the miscalled opossums of Australia), into con¬ 
nection with an arboreal type. Somewhat curiously, It may 
bo mentioned in passing, certain mem bora of the former 
group—to wit, the tree-kangaroos—show a kind of reversion 
to the arboreal life of their ancestors. There ee, however 
(as, indeed, would be manifestly impossible), no signs of re¬ 
version to the original grasping type of foot, tree-lcangwoofe 
hopping on the larger branches in the characteristic 
manner. 

The opossums, then, are the most primltlve+of living 
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marsupials, and since they date from the earlier portion 
(Eocene) of the Tertiary period, they are likewise the earliest 
animals which can be definitely Included in that group, for 
there is great doubt whether any of the small mammals 
uf the Secondary epoch (those, for instance, of the Stones- 
field slate and Purbnk beds) are really marsupials, or at 
all events marsupials as we now know them 
The arboreal 11 radiation ” (to use a term now extensively 
employed by American zoologists) of marsupials differ¬ 
entiates them from the extinct creodonts, or priniitive-i 
Carnivora, of the early lertiary epoch, which appear to- 
have been essentially terrestrial types Nevertheless, by 
means of certain Middle Tertiary South American forms, 
(the so-called spaiassodonts), these same creodonts appear 
Lo have been very closely connected with the thylacine, and 
thus with other marsupials, and this presumed relationship 
seems to have considerably puzzled Dr Benaley For, 
while including that animal in the Dasyuridac, he suggests 
that it may be an altogether foreign member of the 
Australian fauna, and that its origin mav have to be sought 
elsewhere—presumably in South America He odds that no 
signs of arboreal ancestry are to be detected in the 
thylacine's foot If this means anything, it seems to imply 
that the animal in question is not related at all to the 
typical arboreal marsupials, but that its kinship (unless 
the resemblances nre due to 11 parallelism in development”) 
is with the South American sparassodonts, and thus with 
the creodonts But if so, it surely seems to follow that the 
creature is not, phylogenetically, a marsupial at all The 
whole question seems a hopeless puzzle, and if the author 
cannot explain it, most surely we will not make the attempt- 
'lo turn 10 less debatable ground, great interest attaches 
lo the author’s remarks concerning the huge extinct 
marsupial from Australia described by Owen as a carni¬ 
vore, under the name of Thylacoleo. Arguing from the 
resemblance of its dentition to that of the phalangers, later 
writers, however, came to the conclusion that the creature 
was herbivorous This view is discredited by Dr. Bens ley. 
who, following Dr Broom, reverts to the opinion that 11 
was a flesh-eater, which, as Owen suggested, may have 
preyed on the contemporary giant kangaroos or even the 
still more gigantic diprotodons Nevertheless, it is believed 
that Ihylacoleo was descended from herbivorous marsupials 
allied to the phalangers, and, this being so, it is not easy 
to see why the author assigns It to a family group bv Itself. 

I his, however, is but a detail 
The marsupials of Australasia, it is pointed out, must have 
come either from the north-west by way of the Malay 
\rchipelago and Papua, or from the south through an 
Antarctic connection Certain objections raised by Prof. 
Baldwin Spencer against a Malayo-Papuan route are dis¬ 
counted, but the author does not commit himself to any 
definite opinion as to the probable line of immigration 
As to the date of the immigration, the author, after 
mentioning that one authority makes It Jurassic, a second 
Cretaceous, and a third Eocene, inclines to the opinion that 
it did not rake place until the Miocene or middle division of 
Tertiary time Although we incline to the view that it 
was probably Tertiary, so late an epoch as the Miocene 
seems to allow a very short period for the evolution of the 
numerous modern forms and their Immediate ancestors. 

Later on, it is argued that opossums may be the de¬ 
scendants of Jurassic ancestors, or they may themselves be 
the original marsupials. Assuming the latter to be the 
case, it may be asked, was the arboreal marsupial radiation 
only Tertiary, and are creodonts (Inclusive of the South 
American sparassodonts) and the thylacine developments of 
an earlier common terrestrial stock related to the still 
earlier mammal-like reptiles? 

Summing up the evidence as to the diffusion of modern 
marsupials, the author Is of opinion that during the 
Ollgocene period there was a radiation of opossums 
throughout a large portion of the northern hemisphere, and 
that some of these animals gained ao entry Info South 
America, where they may have given rise to the antktdt 
Mlcroblotherllda of Patagonia, Then came the hnmirta* 
tlon into Australasia, during Miocene or Middle TfotTfoar 
time. About the tame period occurred the great develop¬ 
ment of South American marsupials, such if the attlttot 
Abderltida and the foreninners (^inorthld^) oj the mfljfrp 
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CffifioJflfites The sparassodonts (Prothylacinids) are also 
included in this radiation, although how these terrestrial 
<ypea (which, as already stated, the author thinks were 
probably allied to the thylacine) were developed from 
arboreal forms is left unexplained Finally, in the Pliocene 
occurred the Irruption into South America oi the modern 
•opossums of that country. 

It may be added that the author class!flea modern 
marsupials by the foot-structure rather than by the denti¬ 
tion, thus making the two main groups Didactyla and 
Eyndactyla, In place of Polyprotodontia and Diprotodontia. 

R. L 


CONTRIBUTIONS TO THE SCIENCE OF 
MEDICINE 1 

^THF. handsome volume under notice contains a number 
A of important papers of considerable interest to the 
physiologist, pathologist, and physician. It commences 
with a description, and an account of the opening, of the 
Johnston Laboratories for Biochemistry, 1 Topical, and Ex¬ 
perimental Medicine, the munificent gift of Mr. William 
Johnston—hence the addition in the title of these reports. 
This has a melancholy interest also, since one of those who 
replied to the toasts on that occasion was the late Prof. 
Nocard. 

The first paper is by Prof. Moore on the synthesis of fats 
accompanying intestinal absorption, in which it is shown 
•that absorbed fat Is re-synthesised to neutral fat in the 
intestinal mucous membrane. Neurology is represented by 
papers on the physiology of the cerebral cortex in anthro¬ 
poid apes, by Dr. A, S. GrUnbaum and Prof. Sherrington 
{reprinted from the Proceedings of the Royal Society, 
London), and on the electric conductivity of mammalian 
nerve, by Dr. Woodworth. Prof. Sherrington records a 
number of experiments carried out for the special chloroform 
committee of the British Medical Association on the 
■dosage of the mammalian heart by chloroform, these have 
already been referred to in the columns of Nature. Dr. 
Hume publishes a method for (he Isolation of the typhoid 
bacillus, based upon the greater motility of this organism 
compared with that of the colon bacillus, with which it is 
.generally associated, so that the former will reach the 
surface of a column of viscid medium sooner than the latter 
when the two are Introduced at the bottom. Mr. Roaf 
contributes a note on the influences of flour and allied sub- 
rtances upon the typhoid bacillus, from which it would seem 
that emulsions of flour are inhibitory to the growth of this 
microbe. Dr. J. W, Stephens describes a modification of 
the Van Ermengem method for flagella staining. 

The study of cancer Is represented by two important 
one by Dr. Prowse on the relation of vesicular mole 
to chorion carcinoma, the other by Mr. Keith Monsarrat 
on an organism associated with mammary carcinoma. In 
ihe last-named it Is claimed that by the use of a special 
culture medium, round encapsuled organisms have been 
cultivated, the cultures In certain instances producing 
nodules of growth when Inoeulated into guinea-pigs. 

The vitality of the Liverpool School of Tropical Medicine 
is evidenced by several contributions. Prof. Ronald Ross 
describe* his u thick film " process for the detection of 
malaria and other parasites in blood. Dr. Christy and Dr. 
Stephens Contribute papers on u tick fever 11 and on 11 black- 
” respectively, and Dm Stephen! and 
vltnvtophen give a summary of meafthee on native 
malaria and blackwater fever, and suggestions for the pre- 
nnium of these dread scourges. 

Fmolji the tolinne concludes with the report of the 
inebm expedition to the Gambia In 1901, by Mr. Dutton, 
•W* 11 *** ta contributed by Mr. Theobald on 
collected In that expedition, with a descrlp- 
mA^faojne new efima, Every paper contains the results 
,worh or ebseryatforii of value, and the ger 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Cambridge — K 1a proposed to “ affiliate " the University 
or King’s College, Nova Scotia. Graduates in arts of that 
university will be admitted to the privileges of affiliated 
students, namely, exemption from the previous examination 
and permission to proceed to (he B.A. degree after six terms' 
residence in Cambridge 

An annual prize in uvd engineering, of the value of about 
15/, has been founded by Mrs. Wmibolt, In memory of her 
late husband, Mr ] S. Wimbolt, M A , of Trinity College. 
The prize 19 open to Bachelors of Arts, and will be given 
for the best exercise or dissertation embodying the results 
of independent research in some subject related to the pro¬ 
fession of a civil engineer. 

Tiib Finance Committee of the Liverpool Corporation has 
decided to recommend the city council to grant to the Liver¬ 
pool University io,ooof. during the year 1904, such sum to 
be paid out of the city rate 

At the Northampton Institute, Clerkenwell, on Friday, 
February a6, Lord Kelvin will present the certificates and 
prizes on the occasion of the annual prize distribution and 
conversazione of members and students. 

A coNtKHRNCE on nature-study, arranged by the School 
Nature Study Union, will be held on Saturday, January 30, 
at the Passmore Edwards’ Settlement, Tavistock Place, 
W C. The chair will be taken by Mr Cyril Jackson, Chief 
Inspector, Board of Education, and two short papers will 
be read by representatives of elementary and secondary 
schools 


SOCIETIES AND ACADEMIES . 

London. 

Royal Society, December 10, 1903— 11 On the Resem¬ 
blances Exhibited between ihe Cells or Malignant Growths 
In Man and those of Normal Reproductive Tissues." By 
J Bretland Parmer, J. E. S. Moore, and C. E. Walker. 

The object of the communication is to direct attention to 
certain important cytological transformations exhibited 
during the development of malignant growths in man. The 
changes described appear to be diagnostic of malignant as 
opposed to benign growths, inasmuch as they seem to be 
absent from the latter class of tumours. Briefly, the 
authors have Identified, within the proliferating edges of 
advancing growths, cells that exhibit a type of karyoklnesis 
presenting an extraordinary similarity to, if not identity 
with, the heterotype mitosis that forms so constant a 
character during the production of sexual cells. This 
mitosis, or nuclear division, is remarkably different in 
character from the other divisions in the body-cells, and Is 
recognised with ease and certainty. The nuclear chromo¬ 
somes pass through a totally different senes of changes as 
compared with those exhibited by the chromosomes of 
ordinary nuclei. Not only In shape is this difference mani¬ 
fested, but also In the reductlod of their number to one- 
half; and in all the subsequent cell generations that follow 
frikn a cell that hae once passed through the heterotype 
mitosis the reduced number of chromosomes Is retained in 
normal cases that lead to the direct formation of the eeaual 
cells themselves In any cells, otherwise of iimJIar (hetero- 
typej origin, that are not about to form actual sexual cells, 
variations and abnormalities may supervene. 

All the principal varieties that are commonly met with 
during the evolution of the aefcual cells have been identified 
* In malignant growths of carcinomatous and sarcomatous 
types. The authors consider them Selves justified in relating 
the malignancy of the growth with these facte, and they 
regard the malignant tissue In question as having origin¬ 
ated fn ceils thaf have lost their somatic character, and have 
directly assumed the nature of reproductive tissues. 

They propose the term gametogemicto signify Heoios 
that an potentially or actually about to give rise to tenth) 
cells (gametes), whilst they call the cells that have paased 
through the metamorphoses Indicated above, but which do 
In ob finally iorm functional gametes, gatnehrid. /Thhr ex- 
prses k to (e thus tptertdeds* embody their eonctaenh that the 
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ho- called "Lancer 1 ells’ are not, indeed, functional 
^anletN, but p«<M‘ntialh of u similar chuiacter. 

'I hey point, out th it the origin of gamrtugrim tells from 
so runt ir tis<uip is .1 common feature in plants, but its ui cur¬ 
rent e is obscured 111 animals because 11 invoices a patho¬ 
logical condition The> further point out that parasitic 
habit of thi neoplasm finds its analogue in the nurmullv 
parnutit character of the g.imptogrnic tissue of plants 

Linncan Society, December 17, 1903.—Prof S H. Vines, 
KHS, president, 111 the chair—'Ihe Rev l R R 
ttebbing, K H.S , exhibited -(1) A house-spider ( I egen- 
ariu sp ) with its cylindrical dwelling in the coiled feather 
of in Indian fan The fan which Lhe spider adapted to us 
purposes had been hanging up in .1 drawing-room at j 
Jerusalem lhe spider, lorwardcxl by Miss Filzjohn to Mi**s | 
(jraie Strlibing, rearhisl Knglimd alive (j) A solid gn un ! 
or excrescence upon the root of Cuprrs\us macrocorpa, sent 
for exhibition by Mr F t«. Smart, of lunbndge Well*, it j 
was eleven inches in circumference — On the Docoglossa , I 
nil evolutionary stud} JI J Fleur*, 'lhe Docoglossn are | 
.1 division of gastropod molluscs for which the stout teeth 
01 the lingual ribbon hale suggested a name literallv mean¬ 
ing " beam-longued " lhe common limpet is a suflinenth 1 
familiar representative of this group Mr Fleurr’x ess a) 1 
aims at showing that the group, within the limits which 1 
he defines, is a natural one lo arrive at the structure of 
the common ancestor, he uses “ the facts of comparative 
anatomy and Lhe few known details of paleontology and 
embryology for the reconstruction of ducogUissun history." 
Admitting Lhe preliminar} character of this evolutional-} 
study, based on (he examination of comparatively few types, 
lie appeals to zoologists for further material on whirh he 
may extend his researches—A brief account of new re- 
v\Lrches in cancer Prof J Uretland Farmor, FttS, The 
author referred to current theonrs of ram emus growth, and 
then proceeded to state his own discovery that the ryto- 
Ingiial changes in malignant growth resuviiblr those ex¬ 
hibited by sporogenous or gametogenous tissues in plants 
and amcnals, in the occurrence of lhe form of nuclear 
division known as heterotype, as distinguished from the 
more usual homo type division 

Royal Astronomical Society, January 8— Prof 11 . li 
turner, president, in the chair,—Mr Oortrady read a paper 
on the chromatic correction of object glasses—Mr Wm 
■III* read a paper on auroras and magnetic disturbances — 
Mr. Maunder read a paper by Mrs Maunder on a 
suggested connection between sun-spot arhvity and the 
secular change in magnetic declination —Mr Miundsr 
also read a paper by himself (communicated by the 
Astronomer Royal) on the -< great " magnetic storms from 
187s to 1903, and their association with sun-spots, as re¬ 
corded at the Royal Observatory, Greenwich. The data 

? [iven in the paper showed a remarkable number of co- 
ncidrnCes between the appearance of Urge spot groups and 
the occurrence of the greater disturbances in terrestrial 
magnetism.—Prof. Tumor gave nn account of the observ¬ 
ations of variable stars made under the direction of the late 
Sir C Peek at Rousdon Observatory, Lyme Regis. Prof 
Turner had undertaken to edit and discuss the observations, 
which would be shortly published in the Afrmofri of the 
Society.—Mr. Tyson Ormwfford showed a new finder eye- 

S lece and a sketching board arrangement for the telescope.— 
fr WMlsy read a note on Mr. Ritchey's photographs of 
the nebula In Andromeda The transparency which Mr. 
Ritchey had sent to the Society had been taken from a 
negative in which the dense central portion had been re¬ 
duced with a weak reducing solution, so as to show on 
the same photograph the details both in the dense central 
and the faint Outlying parts of the nebula. Mr. Wesley 
had carefully compared this transpamey with some 
untouched negatives which Mr. Ritchey had since sent, and 
concluded that the local reduction hod produced no false 
detail or spurious effects.— Mr. Hlaks showed photographs 
d the Orion nebula by Mr. W. & Wilton, in which the 
detail In the central portion had been brought out by 
differential printing, Instead of reduction of the negative. 

Edouwoh. 

Royal Soatolp, December 7 « 190*—Dr. Egbert IffuaiOa 
vfab-prctMeiifc, In the chair.—Thf Keith prise for 1899*- 

NO, 1786, VOL. 69] 


igoi wim presented to l)r Hugh Marshall for his dls- 
cciverv of the persulphides and for his communications on 
the properties and relations of these halts, published in the 
Procvedtngs of the Society The Makdougall-Hrisbanp 
prize for 1900-11)02 was presented to Dr Arthur 1 ' Master- 
nipn for his paper entitled “ lhe Earl} Development of 
Cnhella OcuUla (Forbes), with Remarks on El hi noderm 
Development, M printed in vol xl of the TrdHjacfnwj of the 
Society '-In a paper on Lhe bull trout of the Ta) and of the 
'I weed, Mr W L Calderwood discussed the identification 
of this important migratory species, and gave reasons for 
the view that the lay bull trout wa« a true salmon, which 
has undergone modification of probably d temporary nature, 
u hi In the 'I weed fish uns a trout regarded JS the proper 
representative of ,S eriox, now classed as a variety of 
S /rutifi--Mr J G Qoodchlld read a paper entitled 
" Field Evidence Relating to the Modes of Occurrence of 
Intrusive Rocks," in which he gave a detailed description 
of a number of (.ases in which intrusive rocks had dearly 
replaced their own volume of the rocks they invade 
Hughes in rH(i8, and Clough in 1880, had indicated cases 
of 1 his kind, and had considered that the country rock so 
rr placed had been dissolved, and that the composition of the 
product had been equalised by circulation Mr. Goodehild 
supported this view, rend gave an outline of what appeared 
to be the modi** operand! The chief factors concerned 
were —(1) the heat generated by dynamic causes, connected 
chiefl} with terrestrial disturbance, (a) the presence of 
saline constituents existing in solution m sea-water or in 
the inland lakes of and regions, whirh found their way to 
the foci of volcanoes and there underwent concentration by 
prolonged boiling; and (3) the influence of pressure arising 
partly from the generation of steam and partly from the 
dynamic causes to which the volcanic, heat was mainly due. 
He concluded with some remarks upon the differentiation 
of the magma originating in this way, and the possible 
effects which might arise from a potash magma invading 
an older set of rocks which had consolidated from an earlier 
soda magma 

December 21, 1903 —Prof Flint, vice-president, in the 
chair.--Prof BohJtftr read a paper on the relative efficiency 
of certain methods of performing artificial respiration in 
man After describing the apparatus he had devised for the 
accurate measurement of the air inspired and expired per 
minute, he proceeded to compare the various methods 
associated with the names of Sylvester, Howard, and 
Marshall Hall, and showed by actual numbers that these 
all fell short of the natural breathing, the least efficient 
being Sylvester’s, in which the chest Is expanded and con¬ 
tracted by motion of the arms. This method, which was 
still In common use for resuscitation from drowning* was 
absolutely condemned The Howard method was moder¬ 
ately efficient, and was most In favour among medical men. 
The Marshall Hall method was somewhat less efficient than 
the Howard, and had the further objection of being more 
complicated. More efficient than any of these, and remark¬ 
ably easy to perform, was the “ Schdfer " method, In which 
the subject was placed in the prone position and an inter¬ 
mittent pressure applied on the lower riba by the mere 
weight of the operator's body, which nos sWung backwards 
and forwards some thirteen times a minute. *Bv this 
method 6760 cubic centimetres per minute were forced 
through the lungs as against 5850 cubic centimetres which 
passed In natural breathing.—Dr. C. E, Fswsttt gave an 
account of certain physicochemical Investigations iff tbe 
amide group. From determinations of the change of con¬ 
ductivity produced by the addition of an amide to acid, 
alkali, and neutral salts, he concluded that the amides have 
no acid character, but only basic properties. Accordingly, 
the amide group Is better represented by tbe formula 
O —O-NH ' 

_C. MH i_„- wo*- 

of conductMty produced by the addition of an Mji|» M » 
neutral unit la a vlaooeity dheL The vlacWty of mhUm 
of acetamide and cuffeunuda folion* wry closely- th* memufim 
Z.-A-, when y k the vlacbalty with ooircentratToa a, aid 
Aba nuetaat.—In coriaactba wHh Sir Jehn Vnahjre 
bathymetric*! wntgi oi tbAiottlh Iraah-watarl' Jl< 

jama* Marrap fm * praimtnary aMi an ifaaM 
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Loth Ness 1 'he organisms found were grouped under the 
three headings, pelagir, littoral, and ab>ssa 1 All the 
pelagic forms and most of the abyssal forms extended into 
the littoral region, but the littoral forms (which were by far 
the most numerous) were rarely found m the open waters 
A comparison of the organisms found in spring and in 
autumn showed that there was little seasonal \unatinn, the 
thief difference being the greater number of Rotifers in 
autumn and the presence of certain species of Cladocera in 
the later season A remarkable vertical migration of Lepto- 
dora was established, the animal coining to the surface 
in greHt numbers immediately after sunset, and retiring to 
d depth of 100 feet or more during the daj '1 he study of 
th j animals obtained from (he deep muds had led to m.in> 
interesting results I he Rotifers in the ab)hsal region 
differed from specimens got nearer shore, but nut enough 
to lead to their classification as distinct speues One mam 
difference was in the size of the eyes. 


Royal Dublin Soclaty, December 15. 1903 —Prof W F 
Barrelt, F R.S , m the chair—Prof 1 Johnson read a 
paper on willow,ranker 'the author gave an illustrated 
account of an osier tanker due to Physahspora grrguricf, 
Sacc., a hyalosporous sphjnaceous Pyrenon^Lete, which i" 
recorded In " Sylloge Fungorum,” on Trunus, Sali\, 
Alnus, Rosa, At , in Italy, France, Siberia, and Smith 
America 'I he astosporous stage is associated in the 
cankers with two others pycnidia with triseptate cnmdin, 
and pycnidia with bisporous inten alary mmdin on brant h- 
ing hvphd j Kcononucally the fungus does great harm, 
killing many of the osier sets outright, and in other cases 
spoiling the rods fur basket-work 'lhe author has traced 
the fungus from the sets first planted with the rods cut 
from year to 3 cur, and has also found Lhe disense to be 
present in the osier holt in Knglund from which the original 
sets were supplied Experiments in infection and in pie- 
vention were also desrnbed —Dr Henry H Dixon and 
Dr J. T Wlfham presented a paper on the action of the 
radiations from radium bromide on some organisms 

Paris 

Academy or Sciences, January 11.—M Majcarr in the 
chair.—The action of the' X-rays upon animal tissues 
R L4plno and M Boulud. The X-rays favour the form¬ 
ation of amylase in the pancreas In the liver and in the 
jplood, their first action is to increase glycolysis, but this 
effect is diminished, or eien arrested, by their prolonged 
action—M Lacroix was electrd a member m the section 
of mineralogy in the place of the late M. Mumer-Chalmas 
—On the asymptotic study of meromorphic functions M 
fi'nile Wr#l.-On the homographic resolution of spherical 
(riangles . M. d’Oeagno.—On the properties of notched 
test-pieces Aug. Poureel.— On a self-recording apparatus 
allowing of the measurement through a solid wall, carry¬ 
ing pressures relatively high, of small differences of 
pressure M A. MMiKtftr.—On a method Tor the com¬ 
parison of thicknesses ■ M. Mesnifer. In the method or 
MM Pdrot and Fabry a thin layer of air between two half- 
all vered glass plates making a small angle with each other 
is utilised. The delicacy or the measurements is increased 
two hundred times by replacing the air film by a thin plate 
Qf quarts. The quartz plate, placed between two parallel 
Nicola, gives the same fringes as the half-silvered plates, 
but aifl times larger. Thip arrangement also possesses the 
advantage of absorbing much less light than the com¬ 
pensator with half-silvered plates, and Who avoids the con¬ 
fusion resulting from multiple reflections.—On the prodtg- 
tipn of the 11-rays by sound vibrations: J Mart do Uplw< 
Thefaot that the compression or extension of a body give* 
to the forays led to the conclusion that sound vibra- 
ohfli would produce the same effects, and this conclusion 
^eXheen experippen tally confirmed.—On the applications of 
DA AwenoRttllm; E. Viresns and L; isd sfr o y . 
tHX^/teectksfc* vanndlc Mid and ethenal. Camille 
jHMfplAe* ^ 1 gpiopr reaction obtained with vqnadic 

dmSlfptbB Specimens of ordinatr ether has been traced 

use of 

(if the rare earths. G, 


double mtraie of magnesium and bismuth, lhe latter carries 
down the gadolinium in irystallising, the operation being 
repeated until the soluble earths no longer give the spec¬ 
trum of gadolinium This method of extraitum works 
equally well in 1 hr elimination of gadolinium from irude 
\ttrium rarths—A new method of estimating Ihe halogens 
in urgamc compounds The iase of (hlorme nnd bromine 
A Bsublgnif and G Ohsvsnns. The ronipdund is 

oxidised by heaLmg wilh u mixture of sulphuru and chromic 
acid's the halogen being 1 aught m an alkaline sulphite 
solution Analytical results arc given showing the accuracy 
< I the method — I he titration of manganese 1-^on 

DShouirdssus. 'lhe oxide is dissolved in a solution of 
sulphuru and oxalic acids, the active oxygen being 
mraxured b) the imiamt uf oxalic, acid destroyed, nnd from 
(he amount of sulphuric acid used up the quantity of 
hydrochloric acid required by the oxide in the commercial 
preparation of 1 hlorme can lie calculated—On a new 
general method for the synthesis of aldehydes MM B4hal 
and lommslot. Aldehydes of the types R, CH CH =0 
and RR' C 1 ICH O are obtained by henting a-glycols of 
the type RR' C(OH) CTI, OX with oxalic and The glycols 
.ire readily obtained by Ungnard’s reaction from the ketones 
R CO CH, OCjH, lhe properties of a series of alde- 
hsdes prepared by this method are given, in which K in¬ 
cludes alkyls from methyl la isoainyl, and also oily 1 and 
phenyl Ihe mplhnd appears to be quite general—lhe 
| synthesis of aromatic aldehydes, b Bodroux. Phenyl- 
m.ignesium-bromide reacts with ethyl orlhoformate and gives 
benzaldehyde, with a yield of 90 per cent The para-Lolyl 
magnesium bromide reacts in a similar manner--'I he 
stimulating influence of an albumenoid material on the 
oxidation caused hy manganese salts A, Trlllat. 'lhe 
oxidising effect is increased by the addition of an albu- 
inenoid, but the effee t produced is not proportional to Lhe 
amount of the latter, therp being a proportion producing a 
maximum result —On the formation of tetrads and 
mnturntisp divisions in the testicle of the lobster Alphonse 
I Labbd.—On the nidamental gland of the oviduct in 
I elasmobranchs 1 Bovom. —The emission of n-rays by 
1 plants Edouard Mayor. N-rays are emitted by plants, this 
emission being a function of Lhe nutritive activity or evolu¬ 
tion of the plant —T he morphological characters of the 
Acroceudia C. Housed.—Chronology of the cave near 
Mentone. Marcel I in Doulo. A further examination of 
these well-known caves has been undertaken at the instiga¬ 
tion of the Prince of Monaco, and hata resulted in the dis¬ 
covery of four human skeletons, many fossil remains of 
animals, and a large number of worked objects In stone and 
bone- The present paper contains the results of the strafl- 
graphical study of these caves. Lavers have been found corre¬ 
sponding to the Upper and Lower Quaternary, and a layer 
beneath these which appears to be pre-Quaternary —On the 
earthquakes in the Andes de Montessux de Bailor#.—On 
the general bothymetnc chart of the ocean - J Thoulot and 
Ch lauemraln.—An experimental demonstration of the 
general action of the Interstitial gland of the testicle on Jhe 
economy 1 P Bouln and P Anetl. Contrary to the 
opinion of Brown-S6quard, ^rhe aeminal fluid Is without 
action on the organism, Itfte interstitial gland alone 
possessing the functions generally recognised as belonging 
to the whole testicle.—Cooperation, hlerarchlsalion, and in¬ 
tegration of the sensations in the Artizoa: Georges noting 
—Radiotherapy as a means of diagnosis and therapeutics In 
certain fibromas ■ Foveau ds Courmollo. 

New South Wales 

Royal Society, October 7, 1901.— Mr. K D Guthrie, 
preekfeflt, In the chair.—The geology of the * MltUgong 
.district: T Griffith TSylor and D. Mammon. The atythprs 
show in this paper that the eruptive rocks of the Mittagppg 
district are all of post-Trias sic age —Notes on some native 
dialects Of Victoria : R. H. Mathsws. 

November 4, 1903.—Mr. F. B. Guthrie, president. In the 
jehabv—Oh home further obaervatkme on the life-hl stony of 
Ftterio ionmlif, .Leidy . T. L. SanerofL In thfa giper 
Dr. Bancroft (Who his at various timed during the ypR 
fifteen yean Worked at AJarti! dlseasm 6f the human eub- 
lepL the do& gAd 'MrriD) hue; detailed the results of Anal 
wot* <gi tine subject. Hh ties succeeded, through’flie 
agency of mosquito*, in treMnltting Fifari® fmmfRr iiom 
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an infectod to several healthy dogs, and has also observed 
the manner in which the young Filarla leaves the mosquito's 
proboscis. 

Llnnean Society, November 35, 190J.—Mr. Henry Deane, 
vice-president, In the chair—-Sur quelques Similitudes des 
Languea et des Goutumes des Indigenes de Funafuti (Ellice 
Group) et des Indigenes des lies de la Socilt^, de 1 'Archlpel 
des Tuamotu, flic., by MM Donat and Bourot. The re¬ 
semblances specially considered have reference to the 
narnoe of divinities, temples, the cocoanut, Monnda citrifoltm 
and the root of Cordyline, the bark girdle ornamented 
with feathers, and the eye-shade, the hooks and baits used 
In fishing, and the capture of turtles, edible Mollusca f 
and Juvenile games —The variability of Eucalyptus under 
cultivation, by Mr. J H. Mnldon. The author has been 
at considerable pains to obtain specimens of the Eucalypts 
described as new species from cultivated forms. Through 
the kindness of the professors of the Museum d’Histoire 


THURSDAY , Januasy >0 . 

Royal Society, at 4 yu—Prv6ahie Paprrt Observations oq the Sta of 
Mlea—Preliminary Paper. Dr. S Monckion Cepsnao, F.M-Si, add 
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PROF ARMSTRONG'S EDVCATIONAL 
CAMPAIGN 

The Teaching of Scientific Method and other Papers 
on Education. By Henry E Armstrong, LL D., 

" Ph.D , FR.S Pp. x+476 (London Macmillan 
and Co., Ltd., 1903.) Price 6 s. 

T HIS book reproducer the chief contributions which 
Prof Armstrong has made to the literature of 
education from 1884 to the present time, with the 
addition of a parody by another hand of that most 
parodied of music hall lyrics, " The Absent Minded 
Beggar 11 I have been so constantly in touch with 
Prof. Armstrong, and occasionally so closely associated 
with him, that the book comes to me in no degree as 
a new work, and 1 have perforce read it from the point 
of view of one who regards the mode of presentation 
or the case rather than the merits of the case itself. 
Though the work is entitled 0 The Teaching of Scien¬ 
tific Method," its scope is murh wider, for it is nn 
indictment of our educational system from top to 
bottom, and an indication of how education is to be 
set right m its relation to all the arts of peace and 
war 

It appears to me that the weakness of Prof. Arm¬ 
strong’s book lies in the want of system and coordin¬ 
ation The arrangement is probably as good as it 
could be, provided that nothing were feasible but the 
mere reprinting of twenty-three occasional addresses, 
but it is impossible not to suppose that the constant 
reiteration of doctrine, and the continual reappearance 
of almost the same words, will deter a reader who sits 
down to read the book solidly through It would 
have been a considerable labour, but it would have 
given unity and plan to the book, if Prof. Armstrong 
had mixed the twenty-three outpourings, and had sub¬ 
jected the mixed' liquid to a process of fractional 
distillation 

Coming to the matter of the book, it is unnecessary 
in the pages of Nature to say a single word In justifi¬ 
cation of Prof Armstrong’s assertion of the importance 
of science as an element in national education, and of 
the importance of teaching science well. I shall con¬ 
fine myself, therefore, to' the question as to whether 
the method of teaching scieAjb which Prof. Armstrong 
advocates is really a jfway of f^jjfgng it well. On this 
question there is an apparisntfE-diveraity of opinion 
among those who may be supposed to be entitled to 
express an opinion. I will assutne no jaditoria) plural 
in writing on 'the subject. I, as ond 'teacher, ffter 


Moling in-spools am of opinion that Prof Armstrong 
what is essentially a good method, and 
" Eh 1 know that this same method has ba®n spoken 
distinguished people In terms of condemnation 
Meals, I am rtady to justify my oplnldh. 

A^nte objittOf science teaching in Schools.have been 
and again jp ell degrees of fulness and 
*0* They appear different ^different people, 
jgliheia footing in tha school* of this country; 
»Q, 1787. VOL. 69) 



I think, in the hope that it would prove a bread-and- 
butter study, and would provide a body of useful in¬ 
formation as clearly available for practical purposes 
as arithmetic. It was an important ingredient of that 

II modern side ” education which was the outcome of a 
rebellion against the classical basis qp which all 
education had previously rested. It was accepted 
reluctantly by schoolmasters, who, too ignorant of 
science to understand its higher possibilities, regarded 
the intrusion as essentially Philistine in origin and in 
aim 

In France science was introduced into the school 
curriculum with a totally different object The aim 
there was to add an element of natural philosophy, to 
open the mind of the young to an appreciation of the 
grandeur of natural laws, to use science as an element 
of culture 

My own independent critical knowledge of science 
teaching in schools does not go back more than twenty 
years, but I mn prepared to maintain that twenty years 
ago the science teaching that prevailed in this country 
won in the main execrable. Good teachers there were, 
no doubt, for good teachers there always will be, in¬ 
dependently of all systems But whether looked at as 
giving useful information, culture, or mental training, 
the teaching of science in my school days and after 
was in the main worthy of the contempt with which 
it was regarded by all those who had a humane interest 
in education. 

This state of things has now been altered to a degree 
which makes the change one of the most remarkable 
and gratifying educational revolutions with which I 
am acquainted. The change has been wrought by the 
efforts of a number of men who were sufficiently in¬ 
terested in science and sufficiently imbued with the 
spirit of the teacher to set to work ,an<j show that 
science could be made an invaluable 6und-&ainlng 
study, and among these men I reckon Prof. Armstrong 
as a potent leader. 

Prof. Armstrong renounces the claim, often imputed 
to him, of having discovered a new method of teach¬ 
ing. What he has dope has been to formulate a scheme 
of teaching in accordance with principles which are 
almost as old as civilisation. The aim of this scheme 
has been to free science teaching from the dogmatic 
didactic methods by which It fyas been dominated, and 
to substitute a system which should yield (be benefits 
of tl)e experimental method Two things, and two 
things only, I think, arc essential to Prof. Armstrong’s 
plan, first, that the pupils should perform experiments 
with their own hands, and second, that these experi¬ 
ments should not be die mere confirmation of some¬ 
thing previously learned 00 authority, Ibut the means 


twenty years’constant study and observation of science s of eliciting something previously unknown or of 


elucidating something previously uncertain. In tills 
way only, it is* maintained, can pupils gain the know¬ 
ledge and use of scientific method. Incidentally, U Is 
urged thatths experimental studies should be made 
quantitative/ and that a small number of problems 
should be studied thoroughly. 

I cannot imagine that tht^dev of the way in Which 
science should be taught can be seriously .disputed, and 
I think If Is a pity that so many of. Prof. Armstrong's 
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critics should have fastened on quite subsidiary matters 
and left his main contention unacknowledged. 

I feel bound to admit that in some respects Prof. 
Armstrong has overstated his case. His advocacy has 
suggested that he desires the pupil to distover every¬ 
thing for himself and by himself, and so is incurred 
the criticism that it is ridiculous' to expert ,1 child (o 
achieve in two or three years that which it has taken 
grown philosophers tentunes of labour to achieve A 
beginner cannot discover much for himself by himself, 
but a judicious teacher may lend him to discover much 
I think thnt Prof Armstrong has exaggerated the im¬ 
portance of quantitative work, great though that 
importance be One has only to think of the achieve¬ 
ments of Schcelc in order lo realise what a splendid 
thing qualitative work may be when faithfully per¬ 
formed. Again, the element of useful information 
must not be underestimated; we want to get the pupil 
along, and there is surely much that may be told, if 
it is properly presented and punctuated with experi¬ 
ments In doing this there is no need to throw the 
pupil into a state of passive acceptance, still less of 
passive resistance, a good teacher knows how to avoid 
either 

Another point on which Prof. Armstrong’s critus 
have fastened is his nomenclature This is really a 
trifling matter, but such as it is I am on the side of 
the critics 11 Chalk gas " seems un necessary, even as 
a temporary name for carbon dioxide Why not fixed 
air, which is both descriptive and historical 7 How¬ 
ever, as I have said, such things are mere lrifles 

In conclusion, 1 will express the opinion thnt it is 
not the matter of Prof. Armstrong's proposals that has 
created opposition, but the manner. There is probably 
no decent member of society more repugnant to the 
axe rage Englishman than the aggressive educational 
reformer If a man quietly record-, m books the out¬ 
come of his mature reflections and experience—well, 
you can avoid him by not reading his book, but if he 
appears at all your meetings with his new r doctrines, 
if he invents new terms that dart promiscuously about 
the atmosphere of the educational w'orld, and if 
eventually he gets known to the newspapers as a man 
likely to furnish occasion for the headline 11 animated 
debate," it is quite otherwise If a man is a stylist 
like Matthew Arnold, deft with epigram, breathing a 
cultivated irony, he is forgiven everything for his 
literary excellence But Prof Armstrong has not 
chosen the persuasive method of Matthew Arnold. He 
is vigorous almost to violence, red-hot, scathing, 
scornful, uncompromising and incessant. He is no 
respecter of persons or institutions, however eminent, 
however ancient. He is absolutely impartial in his 
iconoclasm. 

These peculiarities may have hindered the acceptance 
of improved methods. In any case, improvement could 
only have come in slowly, for it is laborious, and taxes 
the Ingenuity as well as the diligence of the teacher. 
The eagerness of public administrators for speedy 
results, the false economy which gives the teacher no 
time to think, and the crowding of elementary classes, 
not only In the case of sdenoe, but all through the 
school course, are great obstacles to thoroughness. 
SO. 1787. VOL- 69] * 


Hoxv idle it is lo preach improved methods to an over¬ 
worked teacher who has sexenh, eighty or a hundred 
children to teach at once 1 

When all reasonable concessions have been made to 
Ins critics, it will, 1 believe, appear that Prof. Arm- 
stiong has rendered an inestimable service Lo the cause 
of true education Arthur Smiiheils. 


PRACTICAL ZOOLOGY 
First Report on Economic Zoology . Bv Fred V. 
Theobald, M.A Pp wxiv+192, 18 figures. 

(London Printed by Order of the Trustees of the 
British Museum, 1903 ) Prue 6 j 
HIS volume of reports on problems of economic 
zoology is very xvelcome It represents a type 
of publication familiar m America, whirh lias never 
been more Lhan very rare in Britain , it is packed xvith 
valuable practical advice which must sure]} justify 
zoology in the e}es of any uiuonxerted utilitarian ; and 
it illustrates (he nature and amount of scientific in¬ 
formation on matters of economic importance which 
the staff of the zoological department of the British 
Museum " is almost daily called upon, and is prepared 
to furnish to the public service or to individuals.” 
As is well known, this side of the Museum's work 
has been brought into particula 1 prominence since 
Prof, Ray Lankester became director 
The contents are necessarily very heterogeneous, and 
afford a fine illustration of the multitudinous ways ui 
which man’s practical interests come into contact with 
animal life. We find discussions on cereal pests, root- 
crop pes,ts, fruit pests, garden pests, forrst pests, on 
poison for moles, on tapeworm in sheep, on the origin 
and varieties of domesticated geese, on dipterous 
laivffl in human excreta, on Anobium tesselatum in 
St Albans Cathedral, on green matter in Lewes 
Public. Baths, on the cigar beetle and the Teredo, on 
the tsetse fly and the Ceylon pearl fisheries, on the 
screw worm in St. Lucia, locusts in the Sudan, mos¬ 
quitoes at Blackheath, nnd so on through a variety of 
subjects that is positively astounding Mr. Theobald 
deserves warm congratulation on the impre^ivencss 
of Ins ” First Report.” 

The variety of subjects which have had to be 
discussed in response to inquiries from the Board 
of Agriculture, the Foreign Office, the Colonial 
Office, and from private individuals mokes the 
volume very multifarious, and gives a special apposite¬ 
ness to PrOf. Ray I*ankester’s introductory scheme or 
outline of economic zoology Ho gives a classified 
survey of the various subdivisions which it \s found 
convenient to recognise in the treatment of this sub¬ 
ject. This classification of Animals In their economic 
relation to man, which recalls a little book by Elfe 
Edwin Lankester, proceeds from the simpler retatijoaf 
of primitive man and the animals around 
more complex relations of civilised most with 
less arts and industries and circumscribed emotion* 
Wo give the classification In outline_ 

Group A.—Animals tapiifad or slaughtered by man. 
for food, or for the use by him In other ways, ofth^r 
skin f bone, fot, or other products, , Example* 
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animals of the chase; food-fishes, whales; pearl- 
muaaeli. 

Group B. —Animals bred or cultivated by man for 
food or for the use of their products in industry or for 
their services as living things. Examples —flocks 
and herds; horses; dogs; poultry; gold-fish, bees; 
silkworms and leeches. 

Group C.—Animals which directly promote man’s 
operations as a civilised being without being killed, 
captured or trained by him Examples —scavengers 
such as vultures; carrion-feeding insects; earthworms 
and flower-fertilising insects. 

Group D.—Animals which concern man as causing 
bodily injury, sometimes death, to him, and in other 
cases disease, often of a deadly character Ex¬ 
amples —lions; wolves, snakes, stinging and para¬ 
sitic insects, disease-germ carriers, as flics and mos¬ 
quitoes; parasitic worms; parasitic Protozoa. 

Group E.—Animals which concern man as rausing ; 
bodily injury or disease (both possibly of a deadly 
character) to (a) his stock of domesticated animals, 
or (b) to his vegetable plantations, or (c) to wild 
animals in the preservation of which he is interested; 
or (d) to wild plants in the preservation of which he is 
interested Examples. —Similar to those of Group 

D, but also insects and worms which destroy crops, 
fruit and forest trees, and pests such as frugivorous 
birds, rabbits and voles 

Group F.—Animals which concern man as being 
destructive to his worked up products of art and in¬ 
dustry, such as (a) his various works, buildings, larger 
constructions and habitations, (6) furniture, books, 
draper)' and clothing; (c) his food and his stores. 
Examples: —White ants; wood-eating larvae; clothes' 
moths, weevils, acari and marine borers. 

Group G.—Animals which are known as M bene- 
flcials 11 on account of their being destructive to or 
checking the increase of the fnjunous animals classed , 
under Groups D, E, and F, Examples —Certain 
carnivorous and insectivorous birds, reptiles and 
Amphibia; parasitic and predaceous insects, acari, 
myriapods! &c. 

Wo have, then, in this 11 First Report on Economic 
Zoology M a large number of expert discussions of 
particular points—all of practical importance and syme 
of theoretical interest as well; and we hove also a 
luminous orientation of the whole subject No one 
‘ can help being impressed by the fact that zoology 
floes not lose either in Interest or in thoroughness as 
it becomes more social, J A T, 


IRRIGATION WORKS . 

Engineering* By Herbert M Wilson, 

. Csjfc Fourth edition- Pp. xxili+573. (New Yorkt 
, Johti Wflejr and Sons; London : Chapman and Hall, 
t Price jy*. net. 

grjtht of about 500,000!. having been 
the Congress 0/ the United 
mrppttofa 6f Irrigation Works In arid 
of the director of the 
L JteflpEdl prints ^iave been prepared 

voi* Jkrt 


w ith a view Lo their execution in the near future, which 
have already given employment to a number of 
engineers This development has enhanced the im¬ 
portance uf a sound knowledge of the principles of 
irrigation engineering, and has, accordingly, led the 
author to revise thoroughly and enlarge his book on 
the subject 

The area of land irrigated in the United States, 
reai.lung more than 7& million acres, is second only 
to India with 33 million acres, being larger than the 
irrigated area in Egypt of 6 million acres, in Italy of 
4 i 7 0 million acres, and in Spain of zj million acres. 
The States in which irrigation has been most resorted 
lo are Colorado, California, Montana, Llah, and 
Idaho, with irrigated lands ranging from i 1 , million 
to half n million acres. After a very short introduc¬ 
tory chapLor on irrigation, the book is divided into 
three parts, dealing with hydrography, irrigation 
canals and canal works, and storage reservoirs re¬ 
spectively, in nineteen chapters altogether. 

The subjects treated of in the first and third parts 
are, for the most part, similar to those contained in 
books on water-supply, the chief exceptions being 
chapter iv , on alkali, drainage, and sedimentation; 
chapter v , on the quantity of whaler required; and the 
end portion of the lasL chapter in part i , relating to 
sewage irrigation, which belongs strictly to sewage 
disposal When the drainage of irrigated lands is not 
eflicienri} provided for, and an excess of water is care- 
ltssl) distributed, any alkali in solution in the water 
,k cumulates by the evaporation which occurs as soon 
as the w a ter rises to the surface, sodium carbonate 
being the most injurious to the soil, and the land also 
becomes water-logged and swampy, which, besides 
being bad for agriculture, is liable lo occasion malarial 
fevers Silt, which is brought down in large quanti¬ 
ties in flood-time by many rivers’, the waters of which 
arc used for irrigation, is very valuable as a manure 
if it can be spread over the land, but it is very liable 
to deposit in the storage reservoirs and canals provided 
for irrigation, before thi wafter reaches its destination; 
and the ann of the engineer is to convey the lighter 
and more fertile silt on to the land with the water, and 
to arrest the heavier silt before it reaches the reservoir, 
or to scour it out through sluices in the dam; and in 
the case of a diversion canal from a river, to arrange 
its entrance so as to keep ouL most of the heavier silt, 
and to make the remainder deposit in a part of the 
.canal from whence it can be readily removed The 
amount of water required to irrigate a given area de- 
^ pends upon the conditions of the locality and the crops 
.1 raised, and forms the basts of all irrigation schemes. 

The second part deals with works relating e3u 
clusively to irrigation in seven chapters, in which in¬ 
undation and perennial canals, their alignment, slope, 
land cross section, headworks and diversion weirs, 
'scouring sluices, regulators and escapes, falls and 
1 drainage works, dlstributAries and the application of 
| watdr and pipe irrigation, arq successively considered; 
{and this constitutes the most important part of the 
book as regards irrigation. The book, hdwfever r as a 
, whole, deals with thq principles and practise of irriga¬ 
tion in * very complete manner, and is profusely lllus- 
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Lrated by forty-one full-pAgc views and plans, and one 
hundred and forty-two figures in the text; it is written 
in a simple style and printed in large type; and within 
a moderate compass the volume furnishes n large 
amount of information, combined with the results of 
experience, especially in the United States, which 
should prove of considerable value lo engineers en¬ 
gaged in irrigating and regions 


OUR BOOK SHELF . 

Graphic Statics, with Applications to Trusses, Beams, 
and Arches I)y Jerome Sondericker, B S , C E 
pp viu+137. (New York* John Wiley and Sons, 
London Chapman and Hall, Ltd , 190J) Price 
85. 6 d net. 

This is n very practical treatise on Lhe determination 
of the forces in braced structures, beams, masonry 
arches, and abutments. It is based on a course of 
instruction given at the Massachusetts Institute of 
Technology. The author presupposes a knowledge of 
the strengths of materials, of the principles of statics, 
and of ordinary beam formula for stresses and de¬ 
flections, and is thus able to present his methods in a 
very concise form without any lengthy preliminary ex¬ 
planation, and he pays special attention to the pre¬ 
cautions which should be taken in drawing the 
diagrams in order to secure the best results 
The graphical processes arc accompanied by 
analytical calculations, and the student is wisely 
encouraged to make himself familiar with both 
methods of computation, and not to follow either 
slavishly Building construction is mainly drawn upon 
in providing examples, which include such cases as 
steel framed buildings under the action of gravitation 
loads and wind pressures The author does not 
employ the strain energy method or its equivalent for 
structures with redundant elements, but proceeds by 
arbitrary assumption as to what seems probable in each 

C articular case This is often the only feasible plan, 
ut too much reliance should not be placed on the 
results obtained. For instance, there is probably con¬ 
siderable error on p. 79 in the tacit assumption that 
the reactions in the trussed beam are the same as if 
the middle support did not yield Considerable atten¬ 
tion is given to frames where the members are subject 
to binding stresses as well as to direct stresses. 

The three-hinged arch is dealt with, and some of the 
methods which have been proposed for determining the 
line of resistance in a masonry arch are briefly dis¬ 
cussed ; the author works out one example in full de¬ 
tail, showing how to find the linear arch which lies 
within a specified region (such as the middle third), 
and has the least horizontal thrust. 

Memories of the Months . Third series. By Sir 
Herbert Maxwell, Bart Pp xi+290; illustrated 
(London p Edward Arnold, 1903.) Price 7 s. 6 d. 

The author has no occasion to offer apologies for con¬ 
verting the 11 Memories M into a trilogy, and it is with 
sincere pleasure that we welcome this latest addition 
to a charming series, of which we hope we have not 
vet seen the end. Whether his subject be forestry, the 
habits and activity of souirrels, local place-names, 
salmon-alsease,' Or 14 vole-plagues, ” Sir Herbert writes 
with a charm peculiarly his own, and, while Imparting 
information, does so In a style which many of our best 
novelists ought envy. Perhaps the highest praise we 
can bcsfMls to say that whenever one of the author’s 
books dsjH into our hands for review, we invariably 
read it jMS beginning to end—and that with pleasure 
and satisfaction. 


As Sir Herbert is not, we believe, a professed 
naturalist, a few slight errors, mainly due to Lack of 
acquaintance with current zoological literature, could 
scarcely fail to occur in a work of this nature. 

For instance, his arguments and conclusions drawn 
from the remarkable distribution of the fresh-water 
fishes of the genus Galaxias (p. 50) are rendered practi¬ 
cally nugatory by the recent discovery of a marine re¬ 
presentative or that group Again, he does not appear 
to he aware that the Thessalian vole (p. 39) has been 
assigned to a new species by Captain Barrett-Hamll- 
ton, under the name of Microtus hartmgi . We may 
also direct attention to the practical repetition, on pp 
46 and 47, of the account of the damage inflicted on 
Scottish pine forests by crossbills given on pp. 1 and 2, 
the repetition extending even to the fading of the 
crimson of the head and neck of the bird to dull 
greenish-olive after death. Another repetition will be 
found by comparing pp 73 and 115, in connection with 
the origin of the name Winchester; with the discre¬ 
pancy that 11 Gwent ” is stated to mean “ white VF in 
the hitter, and 11 downs M in the former passage. 
Finally, the misprint Odicnemus on p 102 is scarcely 
consonant with the authors predilection for ety¬ 
mology 

Where all is interesting, it is difficult to select 
passages for special notice. Attention may, however, 
be directed lo the calculation of the muscular activity 
of the goldcrest ns contrasted with that of man (p. 
40) It may also be noted that the author defends his 
contention as to the limited height to which holly is 
prickly by the remark that when this has been called 
111 question it is owing to artificial strains, and not 
(he natural wild stock, having been the subject of 
observations 

With this we must take leave of a volume as charm¬ 
ing and full of interest as its predecessors. R. L. 

Educational Woodwork. By A C Horth. Pp 159. 

(London Percival Marshall and Co., n.d ) Price 

3 s 6 d net 

The author has attempted to provide, within the re¬ 
stricted limits of a hundred and sixty pages, a three 

{ rears 1 course of woodwork, drawing, and object 
essons; chapters on discipline, organisation and 
method; particulars as to tne fittings and furniture 
required for the exercises, as well as hints on the in¬ 
struction of deaf, blind, and special children At the 
same time he has found space for nearly two hundred 
illustrations. The consequence is that tne instructions 
are meagre, and in many cases quite inadequate. The 
illustrations in the earlier pages are good, but some 
of the drawings intended to help the object lessons 
outlined in chapter vlii. will fail to convey much mean¬ 
ing to pupils. The courses of woodwork are also pufan 
fished separately In pamphlet form at fourpence net for ; 
each year. 


Die Proportion des goldnen SthnMs* By J. Kiibler. 

Pp. 36. (Leipzig: B. G. Teubner, 1903.) 

This is an attempt to discuss the properties of quanti¬ 
ties in continued proportion, and in particular the 
series of proportionals derived from the problem it 
medial section, in connection with a large number of 
mathematical, physical, and even physiologies! 
problems. ""' 

If books of this kind are written and m re¬ 

creation by people who enjoy thinking dbqto't ' 
mathematical and semi-phuoaopfalcaf vOridcre#0a|M r 
and who merely take the conclusions arrived' at/w 
what they are worth, Without attaching special ggpsti, 
tlfie value to them, than the present fontittc dMOmMF; 
fulfils its object ^ 
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LETTERS TO THE EDITOR. 

[The Sditof doet not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
_ to return, or to correspond with the writers of . rejected 
r manuscripts intended for this or any other part of Nature. 
No notice u taken of anonymous communications ] 

The Royal Society. 

At the sprcial meeting- of the Royal Society held on 
January si. when the umstitution and functions of the 
sectional committees were under consideration, the opinion 
was expressed by more than one speaker that the usefulness 
of the society in emouraging and advancing stienlihi work 
\& not what it might be, but no very definite suggestions 
were made with a view to its improvement 

It seemed to me that the functions of these sectional com¬ 
mittees had a good deal to do with the lock of scientific 
enterprise which we observe in the Royal Society, and that 
they might with advantage be done away with 
As many of the fellows had left the meeting before I 
spoke, and as ever) thing that affects the efficiency of the 
Koval Society concerns rhe publu, I crave the hospitality 
of the cnlumnv of Nature to develop as shortly us possible 
inv views on this matter 

ihe mam function of the sectional committees is to refer 
papers received by the MH*ietv from fellows, to some other 
fellow or fellows of the swirly to he certified that they are 
or are not fit to be accepted and published b) the society 
It is well known that the fellows of the society are de facto 
chosen by the council after rigid si rutin) and the mosl 
lareful inquiry, and the only object of this scrutiny and 
inquiry in to satisfy the council that the candidate whom 
It recommends is a man of eminence in his own science, and 
that the work which he 19 likely to do will be a credit to 
the society So convinced is the society of the thorough¬ 
ness and impartiality with which the council discharges this 
duty that the confirmation of its selection by election has 
come to be a pure formality 'I his being hi, It cannot fail 
to surprise the newly elected fellow, when he proceeds to 
justify his election by doing work and communicating the 
results of it to the society, to find that he is now in no 
better position than he was before he was elected His 
work Is referred in the same way as that of any outsider 
Ilia recent selection by the council is ignored by that body 
or is regarded as having no weight, and it treats him, 
scientifically, as a perfect stranger 
Furthermore, this reference , which amounts to neither 
mere nor less than a secret revision of the title of the fellow 
to the privileges of the society, is repeated on every occasion 
when ho comes under the notice of the society by offering 
it work So long as he is content to bo a passive fellow, or 
an * nactIve onp . he is spared this injustice and 
indignity. It is no wonder then that the fellowship of the 
Royal Society has come to Jbe looked on as an invitation 
to repose rather than as an incentive to work, 

, How different is the state of things which we observe 
in the parallel society in France, the Academy of Sciences. 

l "®w> u GWy democratic, and all its pro¬ 
ceedings are inspired by wilighteded self-respect. Rut we 
need only contemplate the work which it puts through in 
the year and compare It with what In turned out by the 
Koval Society to see that there Is something for us to learn 
by its study 

First and foremost the academy meets fifty-two times in 
tfe y»er namely, on eveiy Monday, with the exception of 
Easter Monday and Whit Monday, and (Ipn^t meets on the 
n ^. Tu«Uay* By the time-table or the current year 
tMRoyoJ Society Is to meet twenty times 
” Fjjtaw by members, or communicated by members of. the 
ftegdemy, Are apt obliged to be sent in before the meeting* 
ThefOgoiida of the meeting Is compiled at the meeting, each 
jWirtMr who feus a paper to communicate giving notice of 
ft *h* eeempry op his arrival in the room, and the 
► ttfrigtly In the order of their,Intimation, 

hptar tiotttigihdttited by the member ja th be pub- 
rondo* of the sitting., It hat to be 
mnwrj at .tfse sfctIhg; the corrected 
iiWW printer 00 the Wednesday 

fcp than pfc&nsfcM Without fell on the Sunday 



'Ihe communication, reading, and publnalion of a paper pre¬ 
sented to the ocodeniY therefore an rtfTair of the inside 
of a week, and it is a tertamtv I his promptitude in the 
pulling through of work is due Lc> (he fundamental fart 
that when a man is elected a member of the amdemy he 
enters at once into the full rnjovment of all its privileges, 
and one of the chief of these is the complete confidence of 
all his fellow-members When he rommunx ates a paper, 
whether it be by himself or by someone not a member of 
the iitadeim, it 1$ aieepted without question The only 
limitation in the privileges of members is with regard to 
the spute that they are entitled to rlaim in the Comptes 
rendus A paper by a member or foreign associate of the 
autdeniv mnv fill six pages per numbpr, and his communi¬ 
cations in the \ear may fill fifty pages in all, and this as 
a matter of right 

It is unnecessary to occupy more space in order to show 
what a powerful engine the Academy of Sciences is in the 
production and encouragement of work, or to indicate how 
easilv the Renal Society mav successfully rival it l.ct 
every fed low of the society, whether he be on Ihe council or 
not, have complete confidence in his fellow-fellows and give 
prac.Lic.al effect to it, and the thing is done The rest will 
follow of itself J V Hicham an 

January 2), 


The Radiation from an Electron describing e Circular 
Orbit 


1111 complete formula for the radiation nia) be useful to 
some of those who are now indulging in atomic, specula¬ 
tions It is derived from the general formula I gave u year 
ago in N ati he (October 31), 190a), expressing the electro¬ 
magnetic held everywhere due to an eieerron moving anv- 
hmv Fut in the special value of R required which is a 
matter of elementary geometry, and the result is the com¬ 
plete finite formula Hut only the part depending on R- 1 
is required for the radiation, and, in fart, we onlv want 
the r-‘ term (if ra-distance from the conire of the orbii), 
if the ratio of the radius of the orbit to the distance Is 
insensible, and that, of course, is quite rase, on account of 
the extreme smallness of electronic orbits 'I lie magnetic 
force is given by 


subject to 


H Q*« a a cos B eo j 0 

4 rrrv 

(0 

H, = Q "V(sin ft-0). 

4 rtrv 

<D 

- — L - n 0^" sin 8 , 

1 - 0 Sin 9, v 

(J) 

,„ = ft+0 cos ft~p-li/ + »r/7> 

( 4 ) 


There is no limitation upon the size of u/i\ save that it 
must be less than i. But there is a limitation regarding 
the acceleration If the change in the acceleration is 
sensible in the time taken by light lb traverse the diameter 
of the electron, it will sensibly alter the results. Ihe size 
of the electron itself will then have to be considered But 
this is very extreme. To explain the symbols the 
(surface) charge is Q moving at speed u and angular speed 
n Id a circle In the plane perpendicular to the axis from 
which 8 is measured. It revolves {positively round Ihn 
axis, and its position when Uo is £ = 0. Also, r, 8 , p are 
the usual spherical coordinates 0/ the point of observation, 
end H*. Hi are the p and 8 components of the magnetic, 
force at that point at the moment t. The coefficient a 1 
shows the Doppler effect on It The difference between p* 
and must be noted * 

It will be readily seen what on important part the Doppler 
effect plays If, a9 has been sometimes assumed, sub¬ 
atomic motions of electrons involve values of if 'which are 
not insensible fractions of v. For instance, In the plane of 
Hie ortrit, Hf *o, and 


u _ Qua sin ft - */v 

* 4*wU-(i/v)'flnft? 
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l'hc effect is to compress It In one half and expand it in 
the other half of a period, with corresponding strengthen¬ 
ing and weakening of intensity, and also with a shifting 
of the nodes towards the compressed part When u/v is 
made large, there is a great concentration at 0i — 
a}*, 4&r, dec , with only a weak disturbance of opposite 
sign between them lhat is, there is a tendency to turn 
the original simply periodic vibration into periodic pulses, 
which become very marked as u increases towards v The 
radiation of energy is very rapid It involves (/ c ) the 
factor (1 — tt 2 /v a )-* This becomes so great as seemingly 
to shut out the possibility of anything more than momentary 
persistence of revolution But there might be a solitary 
partial revolution, or nearly complete, in cometary fashion, 
which would generate a single pulse, if there cannot be a 
sequence of several at speeds nearly equal to that of light 

Three suggestions have been made about the X-rays 
Rontgen suggested a longitudinal ether disturbance This 
has not found favour, because it requires a new theory of 
electricity. Schuster suggested very rapid vibrations 
This is tenable, because in the inside of an atom rudimen¬ 
tary calculations show that vibrations much more frequent 
than light are easily possible with revolving electrons 
Stokes suggested collisional pulses This is tenable too, 
for the collisions must produre electromagnetic pulses I 
think X-rays are mixed Stokes pulses and Schuster vibra¬ 
tions, the latter arising from the atoms of the body struck 
Now a pulse is not the same as a continued vibration, 
though it may be analysed into the sum of various sorts of 
continued vibrations, just as the distorted simply periodic 
vibration in (5) above may be There ought, then, to be a 
physical difference between the effects of collisional pulses 
and continued very rapid vibrations Apart from the 
emission of electrons and matter, there might be six sorts 
of radiation at least, say, light vibrations, below light, 
above light, collisional pulses, cometary pulses, and possibly 
periodic pulses The last may have to be excluded for 
the reason mentioned. The cometary pulses would re¬ 
semble the collisional pulses, though less dense The above 
light vibrations need not require u/v to be more than a 
small fraction, though even then their maintenance Ja a 
difficulty They require renewal again and again, perhaps 
in a collisional manner There is a good deal to be found 
out yet in the relations of electricity to matter. There is 
also sometimes a good deal of misconception as to the re¬ 
lations of theory to fact A purely dynamical theory of 
electricity, like Maxwell's, can give no information about 
the connection between electricity and matter For ex¬ 
ample, Zeeman's experiment, a9 interpreted by Lorentz, 
brought out the striking fact that it was the negative 
electricity that revolved, not seemingly the positive, and 
the fact harmonises with J J Thomson's negative 
corpuscles Theory could never predict such a fact, because 
it is not in the theory It could not be there, because it 
has no dependence upon the dynamics of electricity In the 
theory The same may be said of various other new facts 
much discussed of late. Now, though the theory cannot 
predict such facts, It Is useful, of course, as a guide in 
framing hypotheses to account for the new facts, Tor It is 
no use flying 1 In the face of solid theory Whether the 
solid theory itself (not meaning that the ether is solid) will 
need to be altered remains to be seen There Is 00 sign 
of it yet, though I cannot believe the ethereal theory Is 
complete. 

To analyse the dopplerlsed vibrations expressed by (i), 
(a) into simply periodic vibrations seemed to involve very 
complicated work at flrst, save just for two or three terms. 
But there is a trick In It, which, when found, allows the 
complete expansions to be developed In a few lines First 
show that (this Is the trick) 

• a co»f I --j^,coi* ]l *,-*)=(6) 

Next, by the theorem known as Lagrange's, fin 0, can be 

once put In the form of a series Involving the derivatives 
of various powers of oot f t . Do not find the derivatives 
from them,, hut put coa "f, In terms of the sum of first 
powers of coilnei by the wall known circular formula. The 
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full differentiations, not forgetting those in (6), may then 
be done at sight in one operation The result is 


a*(sin p, - jS)=sm p 0 - fl 2 cos 20„ - ^“(9 sin 30, + sln 0*) 

+*/S’(4 CM 4?o+cos 2*n) + f —.( S* ■!" + S' S 4 

3 [4 a*' 

■I 10 sin ^ ^6" cci. 64>„+6 4* coi 4* 0 +15 a* coi a#,) 


and so on to any extent 'J hen, to find the other one, 
differentiate the series in (7) with respeU to 0, and divide 
the nth term by n Thus 

e J cos 0| = cos 0 O + 2)9 sin 20o - cos 3*0+co*^ (8) 

and so on This analyst of the vibrations is useful In some 
special developments, but of course the original distorted 
simple vibration is the most significant In fact, the result 
of the analysis exhibits the common failing of mast series 
developments that the resultant meaning is not evident 

Another way Ifee Bessel’s series for the sine and cosine 
uf and then carry out (6). It is remarkable that the 
relation between the eccentric and mean anomaly In a 
planetary orbit should be imitated, for the dynnmirs is quite 
different. 

When I was a young child 1 conceived the idea of an 
infinite series of universes, the solar system being an atom 
in a larger universe on the one hand, and the mundane atom 
a universe to a smaller atom, and so on 1 do not go so 
far as that now, but only observe that there is a tendency 
to make the electrons indivisible, and all exactly alike But 
they must have size and shape, and be therefore divisible 
Unless, indeed, they are infinitely rigid. Or they may vary 
in shape without dividing There are infinite possibilities 
in the unknown Kaufmann'a measurements go to show 
that the mass of an electron, if there is any, Is only a small 
fraction of its effective electromagnetic mass, although that 
is not a definite quantity subject to thr Newtonian second 
law But it is too soon to say that the electron has no 
mass at all, that Is, to be quite sure that negative electricity 
is absolutely separable from matter, .though it seems likely. 
It would be well to have, if possible, similar measurements 
made on positive electricity If permanently attached to 
matter, it should not exhibit the increased inertia with in¬ 
creased speed in a sensible manner. 

January 11 Oliver Heavisidb. 


Atmospheric Electricity. 

Your correspondent Mr George Simpson truly points out 
that the sun's a rays would be stopped by the upper atmo¬ 
sphere, whereas his j9 rays would penetrate much further; 
and perhaps he may have also noticed that an energetic 
separation of these oppositely charged rays would ha effected 
by the earth's magnetic field, the negative being conveyed 
toward the poles, and the positive remaining near the tropics 
along with the maximum sunshine. 

Consequently quadrantal earth-currents would ba gener¬ 
ated, and likewise a Leyden jar action would be set Up 
in the tropical region of the lower atmosphere, sufficient to 
account for prevalent tropical thunderstorms. Soma mag¬ 
netic perturbations could also be accounted for. 

Oliver Lodge. 


Nomenclature and Tables of Klnahlp, 

A circular letter, arranged like the following. Is about 
to be issued lor carrying out certain inquiries Into hatadlfcyt 
and I am anxious, before taking a more definite stli, to 
have it criticised and to receive suggestions, I,nM n lb 1 
Nature not only for my own advantage but, because 1 
think It will interest those reedek* wpo occupy ftumpaLtfi 
In analysing experiences in breeding Animal* of auf 
although this table' has been specially designed to <tob*fo* 
hereditary facte oondbrntng men. - 

The procesw that It Is craehxd to fadUtatt art, M 
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line, bi follows —Some marked peculiarity is determined 
on to be made the subject of study It may be an excess or 
deficiency of some normal character, or it may be a trait, 
H feature, a disease, or a monstrosity, the process being 
the same in all these cases The inquirer then endeavours 
'10 trace its hereditary distribution He fixes upon some 
Individual who possesses the peculiarity in a highly marked 
degree, and traces the frequency and intensity with whuh 
it occurs among his kinsmen. He tries to do so ex¬ 
haustively by compiling the facts relative to those kinsmen 
in each and every degree to as great a distance of kinship 
as he is able, or cares, to go lie follows a similar course 
In respect to many other individuals belonging to as many 
different families, and finally he obtains average results by 
well-known methods, 1 am speaking solely of inquiries 

Distribution of the Peculiarity X in the Family of A B. 

^esFaiher or father 1 !, according to 1 u place , similarly, mf=M other; 
ArpaeBrother ; n—Sulv , so (or ms where more euphoniotu)=Soic 


- — ■ « »*'iw Bu.wni.ug to iu wata , Nnuwnjr, muiner , 

ArpaeBrotner \ ri—Sulv , so (or ms when more eupnonioui)=Son. 
The linki in the chain of kinship are to be read as leading outwards 
from A.B Thus me ds signifies 11 A B.'i mother's daughter u/ 1 
bn son means ** A B.'s feiher 1 ! brother's son la." 


! Adults alone 


I Adults alone 


Ordinary 

names for 

gen valued 
kinships 


Titles r 
showing «b 
the precise 
chain of 'i 


Ll 


Names In 
full of those 


a sties | ; « ^ i iuiioiinot 

‘1‘owing "5 | g § whose mi 
dir precise -3 c 'illals appei 
1 chun of 


chain of <e u h | chun of SE-a 1 *s u 

kinship. | j J 3 kin.hips 

3s s*sJr 3*1 


si n 


Llali appeu 
in the 
preceding 
column 


Grand blher fa fa 
GrandmoilieT fa mt 



Half'broihers 

Malf-sktws 


Nephews . bn son \ 
Nieces bro da 

Pint cousins fa bn son 
Male . fa si son 

Hratnurim fa in da' 
Female, fast da 


Malden name of the wife 


me bn jms | 

me si son j 1 

me bn da I 

me si da 


■Number who Initials 
Year of j survived of ihote 
marriage Infancy whose X 


sons [ darns 


whose X ! 
deserves 

record I 


greeted to whet 1 would ca|l the Actuarial side of heredity, 
Br ® ualogioui to thon made by actuaries with 
iBfc dloM experiences to determine the just antes of insurance 
J® «*p®ctatk>n of life and other vital phenomena, 
j. W ■™wwy and cumbrouineaa of the ordinary term! 
in tcurtup art aerknia obptadea In Carrying out these re- 
1 * alio very difficult to present the remits in a 
g^pBct fonn by eny established method. 1 have en- 
overcome both difficulties, the latter < by the 
th * tortnor by the 
t whlqh ghre a perfectly distinctive descrlp- 
b fajSjWUw to the advantage ot brevity, have 
laffilkllds, «uplwnNM[ wen though 
<WlMe 0 1 the most «- 
the peculiarity X, as 
> W pereoNjrjhamed In the last - column 


of the table, are supposed to be entered in a corresponding 
number of paragraphs on a separate sheet After more 
trials and failures than would be easily credited, I think 1 
have at last succeeded fairly well. Still, as I began by 
saving, 1 should be verv grateful for useful suggestions 
The table admits of indefinite extension, with no alteration 
of method It will, of course, be understood that each 
successive step in the line of descent introduces a new 
element that may seriously affeit the previous influences 
Much might be added, but I think that with the aid of a 
little reflection the arrangement of the table will explain 
and justify itself. Francis Galton 

The Source of the Energy of Radium Compounds. 

1 1- 1 understand Prof Rutherford’s communication aright 
(Natlub, January 7, p 32a), he concludes from the con¬ 
stancy of radio-aitive results with a solid radium salt and 
the same diluted that the energy of radium compounds 
cannot be derived from external sources The matter is of 
such wide scientific interest that 1 ask your permission to 
present concisely the contra argument 

(1) When a coloured solid is dissolved the amount of 
absorption of light effected by the solid is equal to the 
amount of light absorbed by its solution. Thus I have 
shown that a plate of solid bichromate of potash 071 milli¬ 
metre in thickness effects the same absorption of light as 
b centimetres of solution lontaimng o 0J09 gram of the 
salt per cubic centimetre, as in eaih case the same number 
of bichromate molecules or molecular aggregates is act¬ 
ing on the light 'Jo be perfectly clear, taking the speufic 
gravity of bichromate of potash as 2 617, we have in the 
former case a rectangular bundle of rays 1 square icnti- 
metre in section passing through 071X02(117*0 1858 gram 
of solid, while the bundle of rays in the latter case passes 
through 6x00309*01854 gram of dissolved bichromate 
(see Chem News, October 5, 1877). 

(2) It has been amply demonstrated that the absorption 
of X-ruvs follows the same general lows as the absorption 
of light, thus the amount of both kinds of radiation 
absorbed increases (1) with the thickness of the body passed 
through, and (2) with the molecular weight m a comparable 
series of bodies (" The Old Light and the New/ 1896, 
pp 73-80). 

T herefore if it be postulated that the energy of radium 
is due to the absorption of 11 an unknown extrrn.il radi¬ 
ation " 11 similar in character to the radiations whuh are 
emitted/ 1 viz the 7 rays, then the mere act of dilution of 
a milligram of radium bromide will not affect it a constancy 
of absorption, and therefore also will not materially 
influence its radio-activity. William AckROyd. 

borough Laboratory, Halifax, Yorks 


7-Raya from Radium. 

I 1 ROM the letter of Prof Rutherford m Nature of January 
7 it is Improbable that 7 rays from radium are Kontgen 
rays generated by self-bombardment. The 7 rays must 
therefore arise from radium directly, and not as a secondary 
effect of bombardment. 

It may be useful here to recall a remark made by Sir 
George Stokes at a meeting of the physical colloquium of 
the Owens College, Manchester, shortly before his death. 

I Commenting on BetquereJ rays, he likened the discharge or 
kathode rays to the discharge of a gun, the impact of 
kathode projectiles on m target creating an ethereal dis¬ 
turbance recognised as KGntgen rays. But, he said, in tne 
some way as there Is an explosive disturbance in me gun 
Where the bullets issue* so there must also be a violent 
ethereal disturbance, not oqly where kathode rays strike, 
but also where they issue. 

Is It not just this disturbance where ft rays issue whtah 
is now being detected in 7 rays, and Is it not quite con¬ 
sistent with this view that the explosive disturbance of tne 
atom whlrh produces a and ft rays should at the same 
time generate something akin to Rdntgen rays? 

m J. R. Abhwortii. 

105 Freehold Street, Rochdale, January lG. 
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Phosphorescence of Photographic Plates 

1 have frequently observed the phenomenon described in 
vnur correspondent's letter published in Natubk of January 
ii on trailing plates which had been exposed to the at non 
of Rontg’en rajs, with a solution of alum 

I first noticed it in June, 1898, and the femperalurr of 
the dark room was 'l he film being “ hardened M was 

that on an “ Ilford Special Rapid Plate, M whuh had been 
subjected to a somewhat protracted development with 
p^rogallo] , on pouring a 74 per irnl solution of common 
.alum 01 er the plate, the liquid lit up with a pale phosphor¬ 
escence, not unlike that *een on stick phosphorus on a 
warm night, which continued for about ten seconds and 
then faded aw as 

Plates developed with ferrous oxalate also glow 
oudHiunully under similar conditions, jml phosphorescence 
■seems to take place onl\ when the film has not hern ex¬ 
posed to ordinary' light, and when the surrounding air is 
exceptionally warm Jsmi-s V Roma 

Clapham, S W , January jj 


\\ itii reference to the letter from Mr T A Vaughton 
in your issue of January 14 regarding the phosphorescence 
or silver bromide, it is y\orlh noticing that tills is not a 
function of the silxer haloid salt 

Whilst working here Tor Dr \V, J. Russell, F.R S , l 
ihanced to emptv some? spent pyro developer and a dilute 
■solution of alum into thr nnk of the dark room at the same 
time, when the vvhule liquid at once glowed with a brilliant 
phosphorescent e 

This takes place whenever a dilute aqueous solution con¬ 
taining pyro, a soluble sulphite, and an excess of alkali is 
made acid It occurs even yvhen the amount of pyro is 
very small, but it is essential that the solution be alkaline 
If [he pyro be mixed yvilh sodium sulphite alone, although 
the latter be m sufficient quantity to ensure faint alkalinity, 
the soldi ion remains colourless and doeb not phosphoresce, 
an oxidation of the pyro seems In be necessary 

Either a dilute solution of a mineral acid, of an organic, 
and, or of an acid &alt can be used to acidify the pyro 

I his phenomenon is not u new one, but so far as 1 am 
aware has npyer been studied O V Hiocn 

The Davy Faraday Research Laboratory, 

Albemarle Street, W , January jo 

M. Blondlot’s //-Ray Experiment a 

Ahout three months ago I independently discovered that 
a feebly luminous phosphorescent zinc sulphide screen when 
brought near the body increased in brightness, 

I mentioned this fact to Mr II A Taylor, remarking 
that 1 believed it to be the effect of an undiscovered ray 
given off by the flesh , he suggested, however, that heat 
was the cause of the phenomenon 

Further trials showed this to be the case, by laying the 
back of the scrppn against 0 fluted jar filled with warm 
water the zinc sulphide would brighten up along the edges 
of the fluting and clearly indicate the pattern; on removing 
the screen the light would fade, showing the pattern now 
oh dark lines against a lighter background 

With care screens of sulphide of zinc or of calcium may 
be mnde highly sensitive to warmth, and by this means it 
might be possible to photograph many dark bodies simply 
by means of the heat rays given off, provided a suitable lens 
was employed. S. G. Brown. 

4 Great Winchester Street, London, E.C , January 23, 

1 Jw 

Curious Shadow Effect 

I' should feel obliged, if not troubling you, If you could 
tell me where l could obtain Information with regard to 
the following 1 — 

During the Christmas holiday my brother and I were 
in North Wales, and happened to be on the ridge that Ilea 
north of Llyn Lhdaw; tne sun was about ih. from time of 
setting, and win low enough to clear the lower edge of the 
thin douds which came from a northerly direction. The 
holla* (Cwm Qlas) to the north of the ridge was, every 

NO. 1787. VOL. 69] 


now and then, filled up with thin mist on which our shadows 
were projeited, surrounding the shadow was a faint oval¬ 
shaped rainbow, which, as the sunlight strengthened, 
briunu* brighter, and a second bow outside the one nearest 1 
tT the figures appeared, though very faintly Although mv 
companion y\as within u few feet of me, we each saw our 
own shadows only We also saw, yvhen the mist was 



further from us, a shadow of the ridge itself with our two 
figures on it, in this case the figures appearing muih smaller 
than in the other effect, and without any bow 

These phenomena are, I believe, not rare on this ridge, 
certain conditions, such as a bright low-down sun behind 
one, and a fairly opaque nu*t in front, being, of course, 
necessary 

The point on which I desire information is why the bows 



should be of this oyal form, and why they should appear 

The "shadow of one’s figure 1 can more readily under¬ 
stand , _ 1 

The little pencil sketch enclosed may perhaps explain my 
description H M Warner. 

44 Highbury Park, N , January 14. 


Destructive Action of Rain upon Animal Life. 

Thr protracted and heavy rams during periods of the 
past year must have imposed a severe strain upon the 
smaller and more fragile forms of anlmaU, such as, for 
instance, plant lice, mites, many of the smaller specie* of 
insects, spiders, &c Even If adults are able to withstand 
the destructive effects of torrents of rain, It Is difmpilf to 
understand how very immature examples, or Individuals Alt 
have recently undergone ecdysls, can survive. During* pro¬ 
longed and heavy rain over a mixed tract of count# the, 
available shelter is relatively very small. Practically fog/ 
whole surface soil becomes sodden, and, In the ope* at fort 
rate, almost the whole vegetation is drenched. In lows 
plants, as Is well known, the flowers and certain flrtM hf 
the leaves and other parts afford 1 eMter, hut even 
this Into account, H would seem that the injury fDtait m 
very great In the county of Sussex during onfeft^ Juqi 
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or July weather the number of small creatures harbouring' 
In such a position as, say, a patch of rank herbage near 
water is truly astonishing. During the last ten years ] 
have often visited such positions in heavy ram, and 1 am 
convinced that great mortality is caused, but I have not 
been able to satisfy myself whether this is due to drowning, 
burial in the soil, the Impact of falling drops, or to roine 
other cause or combination of muse& 

Over an area not subjert to violent meteorological fluctu¬ 
ations, the fauna will assume a condition of equilibrium 
Any sudden and wide departure from the mean conditions 
for the particular season or the year will have an immediate 
and profound effect 1 venture to write, therefore, in the 
hope that someone will pay special attention to the effects 
of such periods of abnormal rainfall as we have had during 
the last few months- The subject does not appear to have 
received the attention it merits, and the inquiry might 
profitably be extended so as to cover other meteorological 
effects. W Rudkin Butterfield 

4 Stanhope Place, St. Leonards-on-Sea, January 17 


no Koramimfera, while the much vaster pelagic deposits 
consist chiefly of them The difference in depth has 
suggested that in the case of the pelagic deposits the free 
carbonic acid in the water has not had time to dissolve the 
sinking skeleton, while it has had time before a skeleton 
can reach the greater depths occupied by the abysmal de¬ 
posits. But surely if this were the whole truth rome effect 
would have been produced by the tune the skeleton had 
sunk 2000 or 2500 fathoms or even less, so that it ought 
to be impossible to find, as we do, perfect skeletons In the 
globigenna ooze 

I wish to suggest a theorv which is new, so far as 1 
know, viz that solution does occur, but does not begin 
until the organic matter protecting the rarbonate of lime 
has all putrefied away Hence the solution may be begun 
and ended in the excess of depth which the abysmal parts 
of the ocean-bed have over the pelagic parts 

H Robson 

ay Hurlbutt Street, Newington Butts, S.E 


Subjective Images. 

111R letter on the above subject (p 271) reminds me of 
one that 1 sent to Nature in 1B71 (vol iv p. 12a) describing 
a phenomenon complementary to that observed by Mgr 
Molloy. I was induced to write it in consequence of a 
1 ommumcation by Mr T Ward (Nature, vol iv p 68), 
who observed that the white chalk lines on a blackboard 
appeared to be blue when the sun was shining on his eyes , 
1 noticed that the printing in a book looked bright red 
when 1 was walking on a chalk road, the book being shaded 
by an umbrella 

There appears to be a connection between the three 
phenomena, but I will not venture to suggest an explan¬ 
ation , possibly the persistence of colours may be different 
in different eyes Hubert McLeod 

January 33. 


In response to Dr Molloy's appeal, I may mention that 
a correspondent of UWfe having asked the reason for the 
colours in Benham's artificial spectrum top, I made, in the 
number for April 6, 1895, a suggestion which is practically 
the same as his explanation This was that the optic nerves 
which according to the Young-Helmholtz theory produce 
the filiation of violet, are the most easily excited of the 
three sets, and that those producing the sensation of green, 
having the greatest inertia, are least easily excited and re¬ 
tain the impression for a longer time than the other two 
In the number of the same journal for January 11, 1896, 
other phenomena were cited which might be explained by 
the same hypothesis Alex Tiiuhdurn, 

Keith. 


^ Mems probable that the effect mentioned by Dr GeraU 
Molloy in your issue of January 21 is the same effect—pro 
aucad in a different way—as thac I spoke of in my lettw 
published In Nature of January 14, 

In the instance he mentions we have black letters on t 
wlute marble slab, viewed by eyes In a partially dazzled stab 
I*®? ™ effect of strong sunlight In the case to whict 
I directed attention, these conditions are almost reproduced, 
vtz. the blackened silver bromide on a white porcelain diali 
* dazzling red light. Before the developing solution 
** 2 bromide under the red light appears as a grey 

y w der ln a while dlah, but on adding the developing soluj 
Won R fsblncksned, and when the llqflM la poured off the 
c nang e from Mack to bright green may be conveniently 
v^ajrved Hie angle at which the dish is viewed seemsAioi 
SJJ* Influence on the brightness Of the colour 

i 1 ?®* best conditions the bromide has the appearance 
°T , * l 5f.. d L undat T- A. Vaughton 

Ley mil House,..Sutton Coldfield, January 23. 

,,,, AfcyuaR Dcpoaiu. 

‘toww.J* »m difficulty in taoMptlng tor the 
attribution of Hnof Formniiufera ct the 
W'W CM'Mdjtd depg.lt* of their tkeletone at the 
r»Hf Wrnwti dqpiii depehit. contain 


Spelling Reform, 

In your review of Dr Joseph Bowden’s " Elements of 
the Theory of Integers," there is included a severe con¬ 
demnation of the very moderate instalment of spelling re¬ 
form which the author appears to have Introduced into his 
work. A discussion on the general question of spelling 
reform would, of course, not be suitable to your pages, and 
I therefore confine myself to making a respectful remon¬ 
strance against your reviewer's sweeping condemnation of 
what 1 conjecture to be an attempt to remedy a few of the 
glaring inconsistencies and anomalies of the current English 
spelling Other languages have, from time to time, re¬ 
formed their spelling so as to bring It more into harmony 
with the pronunciation, and this has been the case in our 
own time with German It tan scarcely be doubted that, 
sooner or later, the same will be the case with English. 
In that event the spellings you quote will certainly be 
adopted, with the exception of “ /bed," which will, of 
course, be spelt fixt T B. S 

Edinburgh, January 15, 

May I point out that Dr Bowden's book purports to deal 
with the “ Elements of the l'heory of Integers," and not 
with questions of spelling reform? Neither on the title-page 
nor in the prefnie does the author make any claim to 
address his work to those members of the loinmumly who 
prefer to have their thoughts expressed in a written 
language differing from that of their fellow beings Fail¬ 
ing any such indication, it must be assumed that the work 
is intended to be read and criticised by English speaking 
and English writing readers of the present day, lu whom 
the author's spelling of the words in question must appear 
to be grossly incorrect l quite agree with TBS that 
" a discussion of the general question of spelling reform," 
as exemplified by the modern German equivalent of red, 
would " not be suitable to your pages " 

Thf Reyikwfh. 


RESEARCHES RELATING TO RADIUM 
THE year just passed has witnessed a widespread 
^ interest among all classes of people in Mme/ 
Curie’s discovery of radium, and attention has been 
^generally directed to the nature of the new property 
of fnatter which it exhibits to such a surprising 
degree. The far-reaching consequences of M. 
Bccquerel^f discovery of radio-activity for the element 
uranium on oiiy ideas with regard to the relations 
between energy and matter, although they have been 
long recognised by those Immediately connected itylth 
the development of the subject, are now universally 
admitted- - The million-fold more powerful radium 
appeals to the practical as well as to the academic 
Imagination, and the problem^ raised by the new 
property have been brought into universal prominence. 
Owing to tbe excellent work of Giesel in Improving 
the methods of extracting the new element from Ik 
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ores, and to the enterprise of the Chinm-Fabnk, of 
Brunswick, many during the past year have had the 
opportunity of satisfying themselves by experiment 
that the marvellous properties attributed to radium 
have not been exaggerated 

Considering the short time that has elapsed since 
the discovery, and the difficulty experienced in the past 
in obtaining 1 the element, our knowledge of its proper¬ 
ties at the present time is surprisingly complete 
Attention will here be mainly directed to outstanding 
features which need further inquiry In the first 
place, in *pitc of the many years of painstaking labour 
devoted to the determination by Mme Curie, doubt 
still lingers as to the atomic weight of the new 
clement 1 he case is a remarkable one, and has never 
arisen before in the determination of an atomic weight. 
On the one hand wc have Mme Curie’s experimental 
value 225, and on the other an indirect value, 2578, 
arrived at by Runge and Precht from spectroscopic 
data Each of these determinations rests upon 
evidence which cannot be lightly $eL aside, and the 
discrepancy still remains to be explained. We have 
the authonl) of M Demar^ay for the purity of the 
preparations employed by Mme Curie, for the former 
states that the spectroscopic trace of barium present 
could have had no effect on the atomic weight deter¬ 
mination 

In ordinary circumstances the value 225 would prob¬ 
ably be accepted as trustworthy to a unit in either 
direction. Runge and Precht's result, on the other 
hand, cannot be ascribed to chance relationships 
between the lines in Lhe spectrum, possessing no real 
physical significance For they succeeded in sorting 
the lines into related series, the lines in each series 
being n solved in the same way in a magnetic field. 
The senes for radium are strictly analogous to those 
previously recognised in the spectra of the other 
alkaline-earth elements, and the connection between 
the atomic weight of the element and the distance 
apart of the lines in the senes, which is the same for 
the different senes of the same elements, holds very 
exactly for the cases of magnesium, calcium, barium 
and strontium. For radium, however, Lhe number 
®S7 8 is indicated The evidence drawn from the 
cnemiral nature of radium and from the character of 
its spectrum agrees, however, in making the new 
element a member of the alkaline-earth family, and 
the experimental number is the only one which admits 
of this classification in the periodic table. The higher 
value, if it allows of the element being placed in the 
group of divalent metals at all, would make radium 
analogous to mercury and cadmium, so that it seems 
as if the experimental number should be accepted and 
the spectroscopic value regarded as abnormal for some 
unknown reason. The question is of considerable 
importance, and it is to be hoped that new experi¬ 
mental determinations will soon be available. 

An explanation of the property of radio-activity was 
put forward by Prof Rutherford and the writer about 
a year and a half ago as a result of the discovery of 
thorium X and of the behaviour which the thorium 
from which it is separated exhibits. This has since 
been developed and extended to afford a working 
hypothesis applicable to every detail of the pheno¬ 
menon. The radio-elements are regarded as slowlv 
disintegrating, a definite proportion of the total 
changing in the case of each element In the unit of 
time, the change being marked by the expulsion of 
rays. On account of the fact thAt the disintegration 
proceeds per saltum through several stages, and once 
started proceeds from stage to stage comparatively 
rapidly, the infinitesimal amounts of the transldon- 
forms of matter can be detected and studied on 
account of the rays they emit in passage to the next 
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succeeding stage. On this view thorium X, the 
uranium X of Crookes, the emanations of radium and 
thorium, and the active matter resulting from the 
further change of the latter, which gives rise to the 
phenomenon of “ induced ” or 11 excited " activity, are 
all transition-forms in the per saltum disintegration of 
the parent elements into more stable systems The 
emanations are perhaps the most remarkable of these 
fonm, .is they are gaseous, and in consequence have 
been the most narrowly studied since the original dis¬ 
covery of the thorium emanation by Rutherford in 
1899 The energy given out is, on this view, derived 
from the store of internal energy of the changing 
atom, and is, for any given mass of matter changing, 
enormous compared with that involved in any pre¬ 
viously known change It is in consequence of this 
fact that the excessively mmule changes which produce 
rndio-aclivity can be detected and investfgated 

With regard to the nature of the radiations, the 
advances made by Rutherford in our knowledge of the 
nature of the a rays are among the most important. 
The 8 rays are known from the work of J J Thomson 
and Bccquercl to consist of high velocity kathode rays, 
or negatively charged particles of mass about one- 
thousandth of the hydrogen atom projected with a 
velocity approaching that of light. The y rays are in 
all probability X rays of high penetrating power which 
accompany the production of the 0 rays. Rutherford 
was the first to recognise that these two types are 
relatively unimportant, and that the a rays represent 
at least 99 per cent of the total energy radiated. The 
analysis of the rays from a radio-element into its 
several parts, the greater part usually coming from the 
various transiLion-forms, which can be removed by 
chemical means, and only a small part from the parent 
clement itself, has borne out this conclusion. For 
in the majority of rases known a rays are alone ex¬ 
pelled in the disintegration The discovery of the 
magnetic and electric deviability of the a ray of 
radium to an extent about one thousand times less, 
and in the direction opposite to that suffered by 
the $ ray in similar circumstances, enabled Ruther¬ 
ford to settle the question as to their nature by show¬ 
ing them to consist of projected particles carrying a 
positive charge, about one thousand limes the mass 
of the kathode ray particle and therefore comparable 
in size to the hydrogen atom, travelling with a velocity 
about one-tenth that of light. 

This discovery has two bearings. On the one hand 
it confirms in a remarkable manner the view of the 
nature of electricity adopted by J. J. Thomson as the 
result of his investigations of the conduction of 
electricity through gases, that the negative charge can 
be dissociated from the atom, whereas the positive 
charge 19 always associated with a particle of atomic 
dimensions On the other, It provided at once a 
mental picture of the precise change suffered by die 
atom of a radio-element, which the discovery of 
thorium X and the investigation of its behaviour had 
established. To take the case of radium as an ex¬ 
ample. The a particle expelled is an integral part of 
the heavy radium atom, which after disintegration 
forms a new and lighter atom, viz. that of the eman¬ 
ation. This suffers a second disintegration, expelling 
more a particles and changing into the matter which 
causes the 11 excited activity." Owing to the average 
life of the emanation atom being shon—only 5.79 days 
—its energy Is liberated so rapidly that a cotteppond- 
ingly small quantity can be detected. The energy 
manifestations from the emanation are very surprising, 
although it is not present in sufficient quantity to o# 
detected by ordinary means. * 

An interesting feature at the present thne 'ftriagp* 
from tha*$aot that since the a rays given Out fylfc 
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radium compound arc derived from several distinct 
atoms, the parent radium atom, and the successive 

S roducts of its disiniegVation, it is to be expci ted, as 
Lulherford has pointed out, that the velocity of the 
a particles will van within certain limits Becquerel, 
however, states that the a radium rays in his experi¬ 
ments were deflected as a homogeneous pencil More¬ 
over, according to the same authority, they possess the 
remarkable propertv of being the more difficult to 
.deviate for any given sirtngth of field the gnaLer the 
distance of air traversed Both these observations 
seem contrary to what we should expect, and the laLter 
especially is difficult to accounL for 

With regard to the “ spinthariscope ” cffiit of the 
a ray when it impinges on a /im-blonde screen, dis¬ 
covered by Crookes, it appears probable from the work 
of Becquerel, Toiiun.iMna and others that the scintilla¬ 
tions are not caused, as was at first thought, by the 
direcL impact of Ihe individual a particle, but are due 
to cleavages provoked in the crystals of the blende by 
the bombardment, each cleavage, rather than each 
impact, giving rise to a flash of light 
The spontaneous heat evolution of radium to the 
extent of'loo gram-calories per gram of radium per 
hour, w r hich was established some months ago by 
Curie and Laborde by direct Lalorimetric experiments, 
although it is the fact about radium which has 
appealed most strongly to the general imagination, 
hardly came as a surprise to those who were aware of 
the other properties of the element Rutherford and 
McCIung in iqni estimated the energy radiated from 
a gram of uranium oxide as at least 003 calorie per 
pram per year, and it was known that this must be 
increased at least a million times for the case of 
radium In addition, the well known chemical actions 
of the radium rays—the conversion of oxygen into 
ozone, and the decomposition of water into its elements 
—-showed that their energy must be very considerable. 
The recent discovery of Rutherford and Barnes that 
more than 7° per cent of the energy evolved from 
radium is due to the insignificant amount of eman¬ 
ation and the products of its further change, less than 
30 per cent, being due to the element itself, follows 
as a direct consequence of the disintegration theory 
It furnishes, it would seem, an almost unanswerable 
argument against the view that the energy evolved 
from radium is derived from an external source of 
unknown nature 

The view that radio-activity proceeds independently 
of temperature, which was originally arrived at by 
Becquerel by his study of the radiations of uranium, 
£ nd * no . w generally recognised, was confirmed 
oy M Curie last year by some careful measurements 
of the rate of decay of the penetrating radiation from 
a sealed glass tube containing the radium emanation 
He showed that the rate of the decay w*as not 
affected by variations of temperature between 450° C. 
aod — 180 0 C. Since it is the universal experience, not 
only for variations in temperature, but also for all 
other agents, that the rate of disintegration is con¬ 
stant and unaffected by molecular forces, it follows 
that the causes at work which produce disintegration 
are at present entirely unknown. It appears certain 
«?** ^ canno * & e brought about by any agencies with 
which we are familiar. Sir Oliver Lodge has 
suggested that the unstable condition results from the 
incessant radiation of the internal energy of the atom, 
the latter being a necessary consequence of the elec- 
trfflnc theory of atomic structure. 

*■'discovery by Sr William Ramsay and the writer 
: “ continuously producing helium in 

quantities to be upectroscopfcaHy recognised f 
i ffBW * n * w Phase In t the development of radio-; 

bringing, the problem witn(n^e range of 1 

vol. <$9! 


the ordinary methods of chemical investigation From 
the disintegration theory it followed that the accumula¬ 
tion, during past ages, of the final products of the 
change of the radio-elements must exist in the natural 
minerals in which (lieso elements are found 'lhe 

existence of helium in the radio-active minerals, and 
its absence from those which do not contain the radio- 
elements, coupled with the fact that this gas forms' no 
compounds but exists in the minerals “ occluded " in 
a curious and unexplained way, pointed strongly to 
the view that it had been formed as one of the products 
of the change of one of the radio-elements during past 
ages, and mechanically imprisoned within the mineral 
This led to the experiments being undertaken 
The gradual growth of the helium spectrum in 
a sealed tube in which the radium emanation was 
originally lundciiscd by liquid air and nil other gases 
removed by the pump, excludes the view' lhaL radium 
may form a slowly decomposing compound with 
helium The amount produced, as theory requires, is 
excessively mmuLc, and its detection with the small 
quantily of radium available was due to the extreme 
delicacy of its spectrum reaction, and 10 the refined 
methods of gas manipulation developed by Ramsay 
111 his investigation of the rare gases oF the atmo¬ 
sphere The suggestion that has been made that the 
a particle is an atom of hHiuin has not yet been ex¬ 
perimentally proved 

These direit confirmations of the theoretical predic¬ 
tions show 7 that our knowledge of radio-activity has 
passed from a purely descriptive basis The numerous 
unrelated and inexplicable experimental facts which 
have accumulated during the seven years the property 
has been known have during the past year been co¬ 
ordinated harmoniously as the effect of n definite and 
consistent cause Radio-activity, in consequence, 
Claims to-day to rank as an independent science. It 
n a property which may be best described as added on 
It manifests itself without affecting or being affected 
by the ordinary 1 ’ chemical and physical nature of the 
matter in question, and therefore belongs to the domain 
neither of physics nor of chemistry. There is m conse¬ 
quence reason for considerable satisfaction that the 
theory of atomir disintegration to which radio-activity 
has directly led is also in the nature of an addition to, 
rather than a controversion of, accepted scientific doc¬ 
trines. Nothing could be further from the truth than 
the idea that it upsets in any way the atomic theory 
of chemistry On the contrary, as the bearing of the 
conception comes to be more clearly seen, it will prob¬ 
ably be recognised that it provides the atomic theory 
with a measure of confirmation and new evidence 
which advances it a little further in the direction of 
that direct experimental proof which we are so 
frequently being reminded it is impossible for any 
theory to attain Frederick Soddy 


OBSERVATIONS OF GLACIERS AND 
AVALANCHES 1 


OOTH the pamphlets mentioned below are issued by 
the Commission Francaise des Glaciers, The 
former mainly consists of a study of the glaciers about 
the head-waters of the Arc. r region which, forty 
years ago, had been visited only by a few Alpine 
qhmbers, who found the official maps far from accu¬ 
rate above the snow' line; following this are notes 
about glaciers of the Grandes Rousses, a snowy ridge 


1 11 Rappott *ur In Observation* Glaclair** en Haute- Maurwnne, dam 
It! Gnuiden-Roinsm et lOlaaiu, "dam l’tfic da ypn" Par M Pint 
Otrvdlo. Revue da Glacwloflic. No a Annie 190a Par M, Chirlea 
Raboi. Pp. ibi 1 llUiitiratad* (Parti typography Philippa Banouan), 


^Cmarvatloas wr rEmwIgtitent at sur hi Chutei d'Avalaochaa, 
uMUn par I'Administration daa Portia dam Its Dnartamanu da 
U Savoie. Pp. 13 (Pirift Aw iMga du Club Alpln FimpuTifft) 
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between the Maurienne and Dauphin^. In the former 
region the glaciers are not large, though fairly 
continuous along the western side of the watershed 
between France and Italy; the highest peaks just 
exceeding 12,000 feet, and the passes between them 
being about 10,000 feet M. Girardin in his remarks 
directs attention to a point not always sufficiently 
remembered, that the size of a glacier depends even 
more upon the form of its birthplace than the altitude 
Of this, DauphinA, rather to the south of the region 
noticed by him, affords .in excellent example The 
western end of the horses hoe of its higher peaks is 
formed by the Mont de Lans, a tabular mountain 
mass, which, though mostly well under ii.ooo feet 
high, is clothed with a sheet of n£v£, terminating in 
glaciers, more extensive than those of the adjoining 
KAteau and Mcije, which rise some 2000 feet higher 
It is incidentally mentioned, and this fact is important, 
that the climate of Lanslebourg is much wetter than 
that of Modanc, the dominunt wind at the latter being 
W or N.W., at the former E. or S E , bringing 
vapour from the plain of the Po As the district is 
so little known, we content ourselves with giving M 
Girardin *s general conclusions. They are ^-(1) the 
glaciers of this region, after a rapid retreat (since i860 
approximately), have during the last few years either 
moved back very slowly or even halted, (2) this retreat 
has changed many of them from valley glaciers to 
Lateau glaciers, (3) sometimes the glacier has gone 
ack as a whole, sometimes it has melted away from 
the sunny side of a valley, thus changing the form of 
its terminal boundary, a matter to be remembered in 
speaking of the 11 retreat ’’ of a glacier 

This report is followed by the Revue de Glaciologie, 
No. 2, giving a summary of observations about the 
increase or decrease of glaciers in many parts of the 
world, made or published in 1902, with occasional 
mention of earlier changes, and some interesting 
notes on the level of the snow-Iinc. Evidently, though 
locally the retreat has been arrested or even changed 
into an advance, a period of growth has not yet really 
begun 

The second pamphlet largely consists of tables 
giving the snowfall and avalanches in parts of the 
French Alps during the winter of 1899-1900 and the 
two following years These will ultimately be very 
valuable, but at present hardly suffice for drawing 
inferences. We may, however, menLion that in the 
first period the snowfall in Savoy ranged from 85 mm. 
at Thonon to 1600 mm at Sixt. The largest amount 
retarded is on the Col de FrAjus, in the Maurienne 
(almost above the great tunnel), the differences prob¬ 
ably depending mostly on altitude but to some extent 
on geographical position In that year the largest 
downfall in an hour was 68 6 mm , on this pass and 
its neighbourhood. The statistics of avalanches are 
for 1900-1, and for the following season. March is the 
worst month, then February and April. The falls 
were much more numerous and mischievous m the 
second year, during which fifty-six persons were over¬ 
whelmed by them, of whom eight perished, as against 
three in the former year. 


JOHN SAMUEL BUDGETT. 
"DRITISH zoology in general, and the Cambridge 
School of Zoology in particular, has received a 
heavy blow in the tragic and untimely death of Mr. 
J. S. Budgett. It is only a few weeks since the reader* 
of Nature were Informed of the brilliant success 
attending Mr. Budgett's researches during his last ex¬ 
pedition, and zoologists—not of this country alone*— 
were looking forward with the greatest interest to the 
publication^! his full results. It was not tojre. On 
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Saturday, January a, after his usual day's work in the 
laboratory at Cambridge, he s fell ill with blackwater 
fever, and after a few days’'illness he passed away 
on the morning of January 19, the very day on which 
he was lo have read to the Zoological Society his 
account of the general results of his last expedition. 

Mr Budgett was born near Bristol thirty-one year* 
ago, and here, at his home, Stoke Bishop, the earlier 
years of his life were passed In his father’s house 
Budgett had the groat advantage of meeting as friends 
such men as Dr. W H Dallinger and the late Prof 
W K Parker, and from them he received much in¬ 
spiration and encouragement He was particularly in¬ 
fluenced by Parker He possessed copies of Parker’s 
monographs, and ho sot himself a task which few 
indeed would have attempted without an elaborate 
university training, the task of working over the de¬ 
velopment of the skull m a series of vertebrate types 
By the exercise of limitless patience and admirable 
technical skill—he even designed a perfectly original 
and rvmarkubly successful mechanical microtome for 
the cutting of serial sections—he produced a senes of 
beautiful models of developing crania 

Mr Budgett commenced his academic studies at 
University College, Bristol, under Lloyd Morgan and 
Reynolds, and thence passed on to Cambridge and 
entered Trinity College in 1894 There he went 
Lhrough the routine course of study for the natural 
sciences tripos—interfered with to some extent, from 
the point of view of mere academic success, by his 
accompanying Prof Graham Kerr on an expedition to 
South America during 1896-7. On this expedition 
Budgett dfvoted himself to gaining a general acquaint¬ 
ance with the neotropical fauna, and also to broaden¬ 
ing his knowledge of general morphology by carrying 
out dissections and making microscopic preparations 
of many ot the more important animals In addition 
to this he applied himself especially to the study of the 
Amphibia, amassing a large amount of information 
as well as valuable collections of developmental and 
other material. This material received preliminary 
treatment in a paper in the Quarterly Journal of Micro¬ 
scopical Science, but Budgett intended to work it up 
iater in a comparative paper along with the material 
collected under similar physical conditions in West 
Africa 

On this first expedition Budgett's splendid qualities 
shone out conspicuously—his personal courage, his 
fortitude and cheerfulness under physical discomfort 
and suffering, and his absolute loyalty 
. Already during his stay in South America Budgett 
had practically decided to take up the problem of the 
development of Polypterus, and immediately after 
graduating at Cambridge he set out with this object 
in view to the Gambia. Here he spent the greater part 
of a year in the first instance, returning again for a 
few months during 1900 During these expeditions 
Mr. Budgett did not manage to obtain the main object 
of his quest, but he did succeed m obtaining and pre¬ 
serving with the faultless technique so characteristic 
of him a mass of most valuable material. The hand 
of Death has intervened before time had been given 
for more than preliminary work on this material, but 
even this preliminary work contains results of much 
importance to vertebrate zoology—in particular a com¬ 
plete and accurate account of the genito-urinAry 
organs of Poljnpterus, the demonstration that the 
crossopterygian on is really a uniserial archipteryglutn, 
and finally a most valuable series of observations on 
the breeding habits and developmental features of 
Protopterus and of several interesting teteatfelflr 
Ashes. 

Budgett .still stuck pertinaciously to the main 
problem, Having been Alerted Balfour student, fed 
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started off again in June, 1902, this time to East Africa 
in the hope of there finding a locality with physical 
conditions more favourable to the prosecution of his 
research. Finding, however, that conditions were 
less rather than more favourable, Mr Bud get t re¬ 
turned down the Nile to England In June, 1903, he 
started again for West Africa, and took up his quarters 
at a point in the Niger delta where he knew Polypterus 
to be abundant Here at last he succeeded, by means 
of artificial fertilisation, in obtaining a fine senes of 
the long Wished for eggs and larvae He returned to 
England and settled down to work out his material 
in the laboratory of his friend and teacher, Mr. Adam 
Sedgwick, and there he was at work on that fateful 
Saturday when there came to him the first premonition 
of impending illness. 

Budgett’s personality had a peculiar charm Un¬ 
assuming, modest to a fault, his diffidence at times 
brought him moods of severe depression Latterly, 
however, he had been cheered and encouraged by the 
appreciation of his work by lho*e to whom he most 
looked up 

He was a zoologist of the best type He was a keen 
and accomplished observer in the field, and always 
recognised to the full that the first and main mierest 
in an animal lies in the fact that it 1$ an organism 
which lives But in addition he was a most accom¬ 
plished laboratory investigator With great interest 
in laboratory technique he combined tireless patience 
in research and almost fastidious accuracy His 
artistic powers were shown in the charming sketches 
which he brought back from his various expeditions, 
and they are again apparent in the beautiful prepar¬ 
ations with which he enriched the museum at 
Cambridge 

He has gone, but he has left behind an enduring 
memorial in the work he has done and in the 
affectionate memories which will be treasured by his 
many friends. 


NOTES. 

Lord Rayleigh has been created a foreign Knight of 
the Prussian Order Pour le Mdrile for sciences and arts by 
the German Emperor 

The remains of James Smithson, the Englishman who 
founded the Smithsonian Institution In Washington, reached 
New York on January ao, having been conveyed from Genoa 
in the Prinzesstn Irene The United States despatch-boat 
Dolphin awaited the arrival of the vessel in order to act 
aa an escort of honour from the lower bay to the city 
Smlthaon’s remains were taken to Washington m the 
Dolphin ; and on January 25 the transfer of the coffin, 
draped with the American and British flags, was witnessed 
by Sir Mortlmor Durand, the British Ambassador, Mr. 
Loomis, Acting Secretary of State, and a number of 
members of the Senate and House of Repreeen tat Ives. 
Escorted by a troop of cavalry and a marine band, the re¬ 
mains were conveyed to the Smithsonlin ^Institution, where 
a suitable tomb will be erected. 

Paor, WnepANK's seventieth birthday was celebrated In 
TNburg on January 17, when a large and representative 
gathering assembled to do him honour. A bust by 
Kofriatk, of Frankfort, had been subscribed for by 
hiologifts In various parts of the world, and was presented 
ilu the name of the subscribers by Prof. H. E. Ziegler, of 
It is to be placed In the soologlcal institute of the 
‘itfNMIjjr. A .pedal nwipbtf of (far ZevlogUchi ]aht- 
containing paper* by vasrkm. naturaltav w.i pra- 
'Prof, spring, of damn, and from YKe Grand 
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Dukn of Baden Prof Weismann received the highest order 
conferable, that of the Cross and Star of Bertold 1 To 
all interested in the advance of biological science, and more 
especially to thosn who know him also as a man of wide 
culture and high ideals, it will be a satisfaction to learn 
that Weismann retains unabated his freshness, vigour, and 
untiring energy 

The President of the Hoard of Trade has appointed a 
committee to inquire and report as to the statutory require¬ 
ments relating to the illuminating power and purity of 
gas supplied b) the metropolitan gas companies, and as to 
the methods now adopted for testing the same, and whether 
anv alteration is desirable in sui.h requirements or methods, 
and, if so, whether any consequential alteration should be 
made in the standard priLe of gas The members of the 
committee ore —Lord Rayleigh, F.R S (chairman), Sir 
William de W Abnev, KCB, F.R S , Dr Robert 
Farquharson, M P , Mr William King, and Mr J Hetcher 
Moulton, M P Mr Herbert C Honey, of the Board of 
1 rnde, has been appointed secretary to the committee 

We regret to announce that the Rev Dr Salmon, FRS, 
Provost of Trinity College, Dublin, since died on 

Friday last at eighty-four years of age 

Mr F. E Beddard, FRS, has been elected a corre¬ 
sponding member of the Komgluhe Uohmische Gesellschaft 
de W T issensrhaften 

A Reuter message from New York on Januar> 22 states 
that the University of California has been informed of the 
discovery of remarkably fine remains of an ichthyosaurus 
in Chile 

A despatch from Buenos Ayres announces that the 
Fran fats, with Dr Charcot’s Antarctic Expedition on 
board, reached Ushuaia, Patagonia, on January 15, and 
left for the south after (.oaling 

Dn Lorenzo Camerano, of the Royal Zoological 
Museum, Turin, Dr Fritz Sarasln, and Dr. Paul B 
Sarasin, of Basel, have been elected foreign members of 
the Zoological Society of London 

A Prehistoric Society of France has just been founded 
at Paris with the object of studying questions of paleo- 
ethnology 'lhe president for 1904 is M. £mile Rlviferc, and 
the monthly meetings are held at 93 Boulevard Saint- 
Germain. 

Mr. W. Savillk-Kent has been engaged to Investigate 
and advise towards the further development of the pearl, 
shell and other fisheries pertaining to certain Polynesian 
Island properties, and will leav* England In a few weeks 
time to take up his new appointment. 

The death is announced of Prof. Georg Wagner, 
fessor of chemistry in the polytechnic at Warsaw, aged 
fiflv-four, 

TH* Guy medal of the Royal Statistical Society ha* been 
presented to M Yves Ouyot for hie paper on “ The Sugafc 
Industry on the Continent " 

The St. Petersburg Physico-Chemical Society has pro¬ 
jected a new Arctic expedition to be undertaken for the 
following objectsobservation* of aolar radiation and 
atmocpberlc refraction, of cloud movements, and of stmo- 
■phvic electricity In connection with the extinction of ultra- 
vMat Ught | determination of the phenomena of terrtetrial 
magnet|wn and of electric currents in the ocean; chemical 
analyiM of the composition of the air and water, and aa- 
ambiattonaenf the polar ice. 
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We regret to see the announcement of the death of Dr 
William Francis, which occurred early last week Dr. 
Francis was in his eighty-seventh year, and had been in 
failing health but a short time He was almost ihe oldest, if 
not the oldest, fellow of the Chemical Sonet), and was joint 
editor of the Anna/j and Mngacmc of Yafiir/if History and 
of the Philosophical Magazine In ihe latter rapfu llies he 
came in contact with must of the eminent Micntilii men nf 
the ninrteenlh century 

Jo commemorate the twenty-fifth 'lnimersan of the in- 
trodiu non and commercial development of (he incandesunt 
lamp, the friends ard nssouaLr s of Mr J hnmas \ I dison 
have taken steps to found a Hud'll which will be entrusted 
to the \1upr1can Institute of biennial Engineers It is 
proposed to present the medal fund at the annual dinner 
of Ihe insiituie on February 11, whuh m Mr Cd1 son's 
blrlhriav 

It is reported from Si Petersburg that cm January 1(1 
Dr Iurtchinow 1(1 li, director of the Iaboraturv for (he pre¬ 
paration nf plague remedies at the Imperial Institute of 
Experimental Mediiine, was taken ill after having been 
m expenmeniing with bubonic plague cultures, and 
died of plague on January ao It has been established that 
two asiistnnt physicians who wen working with Dr 
TurtLhinou itili have also acquired the disease 

On I hui sda\ next, February 4, Mr \ D Hall will 
deliver the hrst nf three lectures at the Royal Institution 
on ” Recent Research in Agriculture " On Saturday, 
February h. Mi (' Wald stein will lecture on “The Study 
of St\le in Gieek Sculpture," and on February 13 his 
subject will he “Culture and Sculpture” On Saturday, 
Febniarv 20, Lord Rayleigh will begin his course of sin 
lectures on “ Ihe Life and Woilc of Stoke* ” 'Ihe Friday 
evening cine nurse on February iq will be delivered by Mr 
C I R M lUnn un “ ( ondensnlion Nuclei ” 

The rangamika Cmnniiticf (Piof Ray Lankesrer, Sir 
John Kirk, Sir W Thisriton-Dver, Mr Houlmgcr, and Dr 
Srlater) has determined lo send out anoihcr naturalist for 
the further investigation of the “Tanganyika problem,” 
and has selected Mr W A Cunnington, of Christ's 
College, Cambridge, fur this purpose. Mr Cunnington will 
leave for 1 inganyika {viA Chmde and Zomba) in March, 
and will pav special attention lo the lacustrine flora of the 
lake, of which, as yet, little is known, but will not neglect 
other subjects relating to the lake-basin 

A scientific expedition for the exploration or northern 
Nigeria, conducted by Lieut Boui Alexander und Captain 
G B Gosling, of the Rifle Brigade, 1$ in preparation, and 
will shorth leave England Lieut Claud Alexander, who 
holds the diploma of the Koyul Geographical Society, will 
act ns survevor and map-maker l'hr pnrty will proceed up 
the Niger and Benu£, and establish a station somewhere in 
Ihe central hill-country of norrhem Nigeria, where lollec- 
Kons of natural history will be made, and the surrounding 
^country explored and mapped. Lieut Boyd Alexander, who 
ha# already had much experience in African travel on the 
Zambezi, in rhe Gold Coast Colony, and in Fernando Po, is 
a thoroughly competent man, and has obtained the sanction 
or the War Office to his expedition, 

We regret to see announced the death of Mr. Walter G. 
Goggeit, the naturalist 0/ the Anglo-German Boundary 
Commission under Major Delmd Radcliffe, who has lost bis 
life tiftrile crushing the Kagera River in Uganda Mr. 
Doggett, who was the ann of a well-known tqpldermiit at 
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Cambridge, served on Sir Harry Johnston's staff as naturalist 
and photographer both in Nyaspland and in Uganda, and 
will be found frequently mentioned in Sir Harry's work on 
the latter country Dnggett made the ascent nf Kuwenzori in 
llv* Special rnminiHMoJier's company, and amongst many 
other objects, obtained iheic specimens of a remarkable new 
hrnmble which has been named after him Kufruj DoggctU 
lie was the first person to discover the existence of the shoe- 
bill (Halaemct'ps ret) on the shores of Luke Victoria 

Ti appears from a (degiam dated Yakutsk, January 13, 
and communicated lo the Russian Tress, that on that date 
the boatswain Mvegachefl, one of ihi members of larul 
Kolchak’s Expedition whuh was sent out in search of Baron 
foil, returned lo Yakutsk Ihe expedition did not find 
the Antic traveller either in the New Siberia Island* or in 
Bennett Land It only found in the latter place somu papers 
left bv U iron 'loll stating that he was leaving Bennett 
Land on Novembei H, 1002, and going *011 thwards He 
(.onsequrnth expected to runh the mainland of Siberia 
somewhere near Nirhne-Kulj msk, but as nothing was heard 
of Baron Toll during last summer, one cannul but entertain 
the gravest apprehensions as to his position Lieut 
Kolchak is expected soon to reach Yakutsk, js well as the 
other search party under DmsncfT, so that \w shall probably 
have more detailed news in a few days 

The Royal Society catalogue of scientific papers from 
1884 to 1900, completing the century, is making progress 
It appears that 111,000 titles have already been prepared 
by the referees 111 the various subjects, while t>8 serials 
containing more than 91,000 titles have bren completely 
dealt with for both the authors’ catalogue and the subject 
index It is part of the sihrme to nuke a single subject 
index for the whole of the nineteenth cenlurv , nearly 82,000 
of the 400,000 papers dealt with in the existing catalogue 
have now been classified for this index 'Ihe indp\ will be 
in seventeen sections, published oep.ir.iich, each section 
containing, in one or more octavo volumes, ,1 single science 
indexed according to the schedules of the international 
catalogue, when published, these volumes cannot fail to be 
of great use to workers in silence 'Ihe committee of the 
Royal Society Is making strenuous efforts to expedite the 
work Its chief difficulty has been in obtaining a sufficient 
staff of experts, and attention is invited to Us advertisement 
asking for additional helpers 

Tije annual general meeting of the Iron and Steel Insti¬ 
tute will be held on Ihursday and Friday, May 5 und b 
Ihe council will shortly proceed to award ( arnegie research 
scholarships, and candidates must apply before February 29. 
The awards will be announced at the general meeting In 
accordance with previous announcements, the autumn meet¬ 
ing will take place in New York on October 24-2b After 
the meeting there will be on excursion lo Philadelphia, 
Washington, Pittsburg, Cleveland, Niagara Falls, and 
Buffalo, returning to New York on November in. An In¬ 
fluential committee has been formed in the United States 
far the reception of the institute, Mr Charles Kirchhoff 
being the president and Mr. Theodore Dwight the hon. 
set 1 eurv 

As the result of a meeting held In London several months 
ago, 0 society has been formed for the promotion of scien¬ 
tific studies in sociology. It Is hoped that when the Socles 
logical Society becomes adequately organised It will 
materially help to flit a serious gap in the cultural apparatus' 
for national education and, research. One of the founders 
of the society has given 1000J, towards the endowment^ 
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aodojojgjcn] teaching in London University With that ex¬ 
ception there is at present no provision in British universi¬ 
ties Tor studies specifically sociological This country is 
also alone among leading nations in having neither a 
journal of sociological studies nor a special library of souo- 
Jogicul literature In addition to directing attention to 
these national deficiencies, the Sociological Socicti is 
making particular e(Torts to organise a reference librarv of 
ooclolngi and to establish a journal of sociology Par¬ 
ticulars n fernng to the wiLieti’s origin, purpose and pro¬ 
gramme nu\ be obtained by applnfttion to the secretary, 
5 Old Queen Sin et, Westminster, S W 

Eabu m September, 1900, Galveston was devastated by 
■a storm and .1 great wave which overwhelmed the bank on 
which the 1 in \s built To prevent the recurrence of this 
disaster, the hole city—buildings, streets, boulevards, 
parks, thealri'i, residences and quays—in fact, everything 
now resilng on the present ground level, arc, says Trans¬ 
port , to be lifted up 17 feet in the air, and the space between 
the old and (he new levels will be filled in, so that the city 
will dp actual]v that number of feet higher than it is at 
present I he utet of this undertaking is estimated to be 
■some three and a half million dollars, and the contract for 
lifting the ul\ has been awarded to Messrs Guedhart 
Brothers, of New York City, in cooperation with Mr Llndon 
"W. Buies, ihe engineer who devised the scheme for making 
Galveston flood-proof 

The Autoiopvist Company has sent us one of its 
41 Black Bo\e< ” This is really a form of small port¬ 
able changing bag, and should be found useful to every 
photographer, whether amateur or professional, whilst 
travelling The term “ box " is rather a misnomer, for it 
Is really not a box at all The black cloth, form¬ 
ing the dark spate, is very ingeniously made to fold 
pp or out by means of two sets of wire frames after 
the principle of an umbrella, the lower portion having 
a larger circumference than the upper; when expanded the 
whole arrangement is placed on a bench or table and is 
ready for use There are two sleeves for the insertion of 
the arms and one for the head, all of which have elastic 
extremities to fit tight to keep out the light There is also 
•a email window covered with red cloth, and a separate 
celluloid red sheet to place over this window Altogether 
this portable dark room looks as if it would prove very 
serviceable, for it is well made, light, and doses up Into 
•a small < ompas* 

Tub Deutsche Seewarte (Hamburg) has recently made an 
addition to Its useful contributions to man time meteorology 
tiy the publication of a quarterly pilot chart for the North 
Sea and Baltic The first issue Is for the present winter, and 
every available space is occupied by valuable information 
lot navigators and others The mean frequency of wind 
direction for various parts of the different coasts Is shown 
toy wind-stars giving percentages of the observations by lines 
radiating from a central circle In which Is shown the nupsber 
oi calms: the percentage of wind direction for any point 
of thfc compass ran be easily measured from a given pcule. 
The mean tracks of storms are laid down In the usual way, 
together with the average minima of barometric pressure 
Three subsidiary charts show (i) the mean isobars and pre¬ 
valent Wind direction, (a} the average air temperature; (3) 
themeon temperature of the sea surface and average pre- 
vtlopce bf fog. The reverse aide of the chart is occupied 
ftf faeries of maps showing the tidal currants on the coasts 
Islands and north-west Europe to each hour 
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following the flood and ebb tides at Dover. In addition to 
the data exhibited by the charts, the text contains much 
useful information rHnting to the prevalence of storms, ice 
and other matters 

Tub Meteorological Offiie Atlantic pilot chart for 
February contains an interesting article by Dr Shaw on 
" Buys Ballot’s Law and Trajectories of Air M Several 
diagrams are given representing the air movements during 
the passage across our islands of two cyclonic systems, that 
of November 12-13, 1901, moving at the rale of 15 miles 
an hour, attended by hard gales and heavy rain, and that 
of March 24-25, 1902, moving at the rate of 25 miles an 
hour, attended by strong winds nnd gale** Tnd but little 
rain The circumstances in the two cases differ also in the 
general disposition of atmospheric pressure and the be¬ 
haviour of the barometer m the surrounding regions. 
There is, consequently, a wide divergente m the air trajec¬ 
tories of the two systems From a consideration of the 
facts presented we are 11 led to associate rhanges of surface 
velocity wiLh exchange of air between the surface and the 
upper regions, unless they can be accounted for by alter¬ 
ations of area Exchanges between the surface and the 
upper air are connected with temperature ihangr and 
generally also with rainfall, and lhu«* the vlussitudes of the 
air along its trajectories may have a very close connection 
with the special character of the weather changes associated 
with the passage of depressions ” *lo the mariner the 
questions raised are of more than passing interest, for the 
article touches upon the question of ascending and descend¬ 
ing «ur currents, which can be established or verified by the 
effects produced upon meteorological instruments or upon 
the surface of the sea Every sailor has observed how the 
wind in some storms beats down the sea, while in others 
it raises a tumultuous sea There is reason to suppose that 
in the former case the wind is a descending current, in the 
latter an ascending current It is to be hoped that officers 
will supply careful notes on these different characteristics 
of wind and sea, as the subject is one of great importance 
from a meteorological point of view, and up to thu present 
has not been investigated 

Am interesting paper on a familiar subject, the relattbn of 
temperature to the keeping property of milk, has reached 
us from Storrs, Connecticut The view of the writer, 
Mr. H. W. Conn, the well-known dairy bacteriologist, is 
that the keeping of milk Is more a matter of temperature 
than of cleanliness. lie points out that at 50° F. milk 
may not curdle for two weeks, whereas at 70° Fi it may 
keep but forty-eight hours, and at 9S 0 I** but eighteen hours 
This curdling is due to the action of bacteria, and the effect 
of temperature on their multiplication is surprising. Thus 
at 50° the ordinary milk organisms increase about 5-fold 
In twenty-four hours, but at 70° they may multiply 750-fold 
in the same time The optimum temperature for different 
species varies considerably At 70° the ordinary B lachs 
aetdi develops rapidly, while at 95 0 the undesirable laetlc 
ferment B. lacits a*ro genes develops quickly and the 
ordinary form does not At 50° neither of the lactic fermem 
makes murh growth, but putrefactive bacteria develop, and. 
though these may not make the milk sour, they make it 
unwholesome. Milk which has been kept sweet by ex¬ 
posure to low temperatures should be viewed with suspicion. 

Tub fourth report of the Royal Commission on Sewage 
Dlepoeal, which has just been published, deals with the 
pollution of tidal Waters, with special reference to con¬ 
tamination of sheU-ffsh. The Commissioners state that 
they ore galisfled that a considerable number of cases of 
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enteric fever and other illness ure caused by the consump¬ 
tion of shell-fiah which have been exposed to sewage con¬ 
tamination Of the remedies suggested, the opinion is 
expressed that no general enactment as to the treatment of 
sewage before Its discharge into tidal waters or as to the 
seizure of unwholesome food would meet the necessities of 
the case, but that the remedy must be sought in connection 
with the waters, foreshores, pits, ponds, and layings them¬ 
selves It is considered that the only wav in which the 
evil can be effective!} dealt with is by placing tidal waters 
under tho jurisdiction of some competent authority, and 
conferring on that authority power to prevent the taking 
of shell-fish for human consumption from any position in 
which they are liable to risk of dangerous contamination, 
and to enforce restrictions as regards pollution and as 
regards the waters, beds, &c , in which shell-fish arc 
fattened or stored At tho end of the report several pages 
are devoted to a consideration of the bacteriological methods 
employed in the examination of shell-fish It is stated that 
Dr Houston, the bacteriologist to the Commission, has 
examined more than 1000 oysters, some taken from the 
purest waters in the country, and has found that nearly all, 
from whatever laying, contain the Bariffur colt Doubt is 
therefore raised as to the value that may attach to the 
il call test, and it is considered that further research is 
necessary in order to establish a bacteriological standard 
of purity 

In (he December issue of the Proceedings of the American 
Academy (vol, xxxix , No 10) Mr F C Carlton records 
I he results of experiments with regard to the rause and 
nature of the periodical colour-change in the skin of the 
Florida chamxleon-iguana (Anohs caroltncnsts) The 
extreme variations in the colour of this lizard are dark 
brown and pea-green, the former (m captive specimens at 
any rate) assumed in daylight and the latter at night The 
brown condition Is produced by (he migration of pigment- 
granules from the centre to the terminal branches and pro- 
1 esses of the 11 mrianophores," the green stage, which is 
one of rest, being I he result of the withdrawal of the same 
granules to the centre of the latter bodies. In three funda¬ 
mental points the colour-change differs from that of the 
true chaniseleons 

The November (1903) issue of the American Naturalist 
contains the second of the series of articles on the adapt¬ 
ations of mammals to particular modes of life, the present 
section, bv Mr L i. Dublin, dealing with arboreal types 
With the exception or the Monotremata, all the terrestrial 
orders have arboreal representatives, the number of such 
forms being greatest in the Chwoptera (where all adopt this 
mode of life) and Primates, and least in the Ungulate, 
where there are only the tree-hyrares Arboreal mammals 
may be divided into two main groups, in the first of which 
terrestrial progression is retained in a greater or less degree, 
while m the second it fs wholly lost. Among the modifi¬ 
cations for this kind of life, In addition to those of the feet 
and tail, the author specially notices the frequent increase 
of the number of the vertebrae, and the development of 
dermal spines and scales, as In the Anomalurlds and 
Gymnura, which aid in climbing. The Inclusion of the 
latter genus among arboreal mammals appears to indicate 
some new Information in the possession of the author. 

Tils Journal of the Royal Statistical Society for December 
31, 1903, contains an important paper on the metric 
system by Mr 'Alexander Siemens, together with a re¬ 
port of the discussion^ It Is Illustrated by tq|riea show- 
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ing the trade of metrical and non-metrical countries' for 
the year 1900, that year marking a culminating point in 
most countries. Mr Siemens puts forward powerful argu- 
ments in favour of adopting the metric system, and cOn- 
eludes by saying chat 11 H is quite certain that the action 
of Great Britain in this matter would immediately be 
followed by Greater Britain, the United States, and Russia, 
so that international unity of weights and measures would 
become an accomplished fact for which James Waet started 
his agitation lao years ago ” 

We have received the 11 Naturalist’s Directory" for 
1904-5 from Mr L Upcott Gill, by whom the annual is 
published It gives the names and addresses of naturalists, 
natural history agents, societies, field clubs and museums 
of the British Isles, and the information has been corrected 
to the present date 

I)n A Lawrfscf Rotlh writes to correct the following 
mistakes made by him m his letter on " The Unusual Sky 
Colours and the Atmospheric Circulation," published in 
Nature of December 24, 1903 (p 173) In the first para¬ 
graph, line twenty-four, for “ southern " read " northern, 1 * 
and in the second paragraph, line eight, for “ unlike " read 
" like " 

Thf nrw edition of Hazell’s “ Annual ”—that for 1904— 
is the nineteenth issue of this valuable book of reference- 
As usual, the alphabetical arrangement is adopted, but this- 
year many of the separate entries of former years have been 
collected in the form of more complete articles- Thus the- 
information given respecting scientific societies and the 
advances made in various branches of scientific knowledge 
during 1903 is brought together in a convenient manner 
in some thirteen successive pages A complete index much 
assists reference to the large amount of statistical and other 
information given in the volume 

Tiie Natural History Society of Northumberland, 
Durham, and Newcastle-upon-Tyne, held a conversazione on 
January 19 at the Hancock Museum, Newcastle-upon-Tyne.. 
Experimental and lantern demonstrations in a variety of 
subjects were given during the evening These and the 
exhibitions included —the inactive atmospheric gases, their 
spectra and some of the apparatus used in determining 
their physical properties, by Sir William Ramsax ; object* 
illustrating certain properties of the emanations of radium, 
by Sir William Crookes, the bactericidal emanations from 
radium, by Mr. Henry Crookes, models of turbine 
machinery from the Parsons* Marine Steam Turbine Co., 
I,td , and manv others The meeting was an excellent In¬ 
dication of the interest in scientific research which exists In 
this northern district 

In the Siitungsbenchit of the Vienna Academy or 
Sciences Dr. Langatein gives an account of Ilfs researches- 
on the carbohydrates of serum-globulin The experiments- 
establish the fact that d-glucose is one of tke primary de¬ 
composition products of blood-globulin, and the exlstence- 
of a close relationship between albumen and glycogen is- 
shown. Reference is made to the possible connection 
between the observed facts and the abnormal physiotogitat 
processes taking place In cases of diabetes. r j 

In a paper entitled <a An Enquiry into the Woridng ot 
Various Water-softeners, 11 read before tflie Intfitution 
of Mechanical Engineers on December ifi, ipoj, MeafrSr 
Stiwmeyer and Baron describe and Illustrate by mean* df 
diagrams seventeen conHmtoas Wttfefvsoftsners Andfyag* 
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*>f the 'vjnsdftened and softened waters are given which 
permit of a fair comparison being- made as to the suitabilitv 
<Jf the various types for special purposes Of the seventeen 
softeners, fourteen are fitied with filters, two of them having 
sand fillers, and the others woodwool, or sponge fillers. 

We have received vol 11 uf the Transactions of the North 
Staffordshire Ceram 11 Society 'lhe Society has a m ember- 
•ship of thirty, and seven papers haie been read before the 
members during the session Of special interest is a paper 
by Messrs Hop wood and Jucksun on the nature and origin 
o£ the abnormal red, blue and black colorations of firo-duy 
k ware. 'I lie red colorations are found to be due to the con¬ 
version of the iron in the clay substance into free ferru 
oxide, the black principally to free carbon, whilst Lhe 
external vitreous blue films of blue-fired claj-wares are 


OUR ASTRONOMICAL COLUMN 

Astronomical Occurrences in February — 

Feb 1 iah Saturn in conjunction with the sun 
4 8 h 4fm Minimum of Algol (3 Penei) 

7 - $h Sulci'. ■ 1 11 11 

8 6h. 17m Transit (ingress) of Jupiter's Sat IV, 

(Collisto) 

9 15b Ceres in conjunction with moon. Ceres 

o° 8'N 

,, 2ih Mercury at greatest elorgalion 25° 52' W, 
12. i6h Venus in conjunction wiih moon 9 4° 8* S 
14 Venus Illuminated portion of disc =0 797, 

24 sh. 57m 10 7h 15m, Moon occults ■ Taun 

(Aldebsran, Msg 1 1) 

25 17b Mercury in conjunction wuh Saturn. Mercury 

0“ 49' S 

lf 17b Mars in conjunction with Jupiter Msrs o'30' 


found to consist of a basic ferrous silicate 

The much debated question regarding the dual nature 
of chromium solutions as manifested in the green and violet 
colour is again discussed bj Messrs Richards and Bonnet 
in a recent number of the Proceedings of the Ameriinn 
Academy The authors’ experiments and previous observ¬ 
ations seem to be most easily explainable on lhe assumption 
that the violet solutions of, say, chromium sulphate contain 
the salt m n state comparable to that of other norm il salts, 
whilst the green solution* are due to hydrolysis resulting 
in the production of free ncid and one or more complex 
basic sallSL 

In the quarter!3 statement of the Palestine Kxploration 
Fund Mr W Aikroyd discusses the cause of lhe salines* 
of the Dead Sea. Facts are brought forward which seem 
to indicate that the s.dlness cannot be entirely due to 
.accumulation of chloride* derived from the Palestine rocks 
b\ solvent denudation or the cutting off of an arm of the 
Red Sea by the rising of Palestine m past ages followed by 
evaporation uf the solution The author brings evidence 
forward m favour of a third tauxe, which is perhaps more 
important than either, viz the atmospheric transportation 
-of salt from the Mediterranean 

A third revised edition of part 11. of 11 Machine Design," 
In Prof Forrest R Jones, of Cornell University, has been 
published In this country by Messrs. Chapman and Hall 
'{his part of the work deals with the form, strength, and 
proportions of parts, and the new issue has been increased 
by about eighty pages of new matter 

The additions to the Zoological Society’s Gardens during 
ihe past week include a Vrrvet Monkey (Gercopithdcus 
hlandti ) from South Africa, presented by Mrs Hughes, 
-a White-collared Mangabev (Cercocebus coJlans ) from West 
Africa, presented by Mr H. Ion; a Chocma Baboon (Pa^to 
porcanus) from South Africa, presented by Mr James 
Adams, a Levallant’s Cynictls [Cynictu pemcdlata) from 
South Africa, presented b> Lady Constance Ryder; a Spotted 
Ichneumon (fferperlei nigro^unctotuj)* from Nepal, pre¬ 
sented by Mr. S. D. Pritchard, two Herring Gulls (^prus 
drgtfiitafifj), European, presented by Mr. F, H. Hainesj 
a Bam OWI (Strut flammea), British, presented by Master 
1 h — She*p (Ovir sp ine) from Baluchistan, two 1 
Wflxwings (^mfalu garrvlus), European; a Grey Squirrel 
cinereus) from North America, a Brasilian 
Tortoise .{Teiludo Sulnskifa) from South America, two 
SWtaw* Jorrw&no (iilicAm tri/Mgo) from India, two | 
(Sfemofhoenii dttbiamu) from West 
dtftdefred,' a Humboldt's Lagothrix (Lagothnx 
JRdMaced, Qiiakarl (QuavatUi rwbfpimda) 
RUfdwMv 


27 yh 13m. Minimum of Algol (3 Peraei) 

29 8h. 53m to 9h. 46m Moon occults 0 Leoma 
(n»ag j S) 

Vakiabii n\ os hie Minor Pianei Iris—A telegram 
from Prof. Pickering, through the Kiel Centralstelle, 
annoumos that Prof Wendell lias discovered a periodic 
variability in the brightness of lhe minor planet (7) Iris 
lhe period of Lhe (Imngcs 1* six hours, and the range of 
variability about one-quarter of a magnitude 

Harvard M pridian Phoiomkivh Observations—P art 1 
vol xlvi ot Lhe Harvard College Observatory Annals con¬ 
tain* the tabulated result* of the meridian photometer 
, observations made bv Prof Solon 1 Hailey at Areqmpa 
and Cambridge (Mass ) during the years 1899-1904 
Chapter 1 contains the reduced observations of same 4500 
stars situated south of - 30° dn lination made at the 
southern station during 1899, the stars observed being 
generally *elec ted from lhe Argentine General and Cordoba 
Zone Catalogues 

One of the chapters ronlums the results of a series or 
observations made at Cambridge (1900-1902) in ordpr to pro¬ 
duce a catalogue of standard stellar magnitudes for regions 
regularly distributed throughout the skv To Ihis end the 
sky was divided min 432 regions, each approximately io° 
square, and one star of about the fifth magnitude was 
photometrically observed in earh region, care being taken to 
select, wherever possible, a star having u first-type spectrum 
All the stars were compared With A Ur&x Minons and other 
srandard comparison stars, and on reducing the observations 
it was soon appaient that the results obtained from A were 
systematically different from those obtained from the other 
stars This difference indicates an increase of two-tenthH 
of a magnitude in the brightness of A L rsas Minons, which 
mav either be due to 11 personal equation depending on Lhe 
colour or to a real variation 111 lhe star 

Light Chances of ■ Airid^r—I n Nos 3918, 3919 and 
3920 of the Astronomische Nachnchten Herr II. Ludendorff 
publishes lhe results of an exhaustive research as to the 
most probable data for the light variation of « Auriga: 

He first gives and discusses the observational results of 
Argelander, If els, Schwab, Plassman, And thirteen other 
observers, and then, applying suitable weights to the various 
results, obtains a mean result by the method of least 
squares The resulting elements obtained from this 
analysis are 

T'■2413476 days =■ April i, 19m, 

/ «o7d. , 

T -2413840“March 31. 1902, 

where T = the epoch at which the light commences to 
decrease from its normal magnitude, / — the time taken-few 
the complete decrease to minimum or the corresponding 
increase to maximum, t,nthe duration of the constant 
minimum* and T.-tht epoch of the mean minimum. 

Summarising the results the author finds that the star 
Jibs a normal magnitude of 33c, decreases 0-73 mag. in 
207 days, remains at constant minimum far 313 days, and 
thfn returns to the normal magnitude again In 207 days 
After these changes it remains constant for 25 13 years. 
Thus the complete period for this star beqomee 27-12 years, 
or 9905 days, of which only 199 years ore occupied by the 
actual variation. 
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SCIENTIFIC INVESTIGATION AND 
PROGRESS 1 

AT the weekly services of many of our churches it is 
customary to begin with the reading' of w ver^e or 
two from the Scriptures for the purpose, 1 suppose, of 
putting the congregations in the proper state of mind for 
(he exercises which are to follow It seems to me we may 
profit by this example, and accordingly I ask your attention 
to Article 1 of the Constitution of the American Association 
for the Advancement of Science, which reads thus —" The 
objects of the association are, by periodica] and migratory 
meetings, to promote intercourse between those who are 
cultivating science in different purls of America, Ln give 
stronger and more general Impulse and more systematic 
direction to scientific research, and to procure for the labours 
of scientific men increased facilities and a wider usefulness ” 

The first object menuoned, you will observe, is " to pro¬ 
mote intercourse between those who are cultivating science 
in different parts of America", the second is 11 to give a 
stronger and more general impulse and more systematic 
direction to scientific research ", and the third is " to pro¬ 
cure for the labours of scientific men increased facilities and 
a wider usefulness" Those who are familiar with the 
history of the association are well aware that it has served 
its purposes admirably, and ] am inclined to think that those 
who have been in the habit of attending the meetings will 
agree that the object which appeals to them most strongly 
is the promotion of intercourse between those who are 
cultivating suenie Given this intercourse and the other 
objects will be reached as a necessary consequence, for the 
intercourse stimulates thought, and thought leads to work, 
and work leads to wider usefulness 

While in 1848, when the association was organised and 
the constitution was adopted, there was a fair number of 
good scientific investigators in this country, it is certain 
that in fhe half century that has passed sinro then the 
number of investigators has Increased very largely, and 
naturally the amount or scientific work dona at present is 
very much greater than it was al that time So great has 
been the increase in scientific activity during recent years 
that we are apt to think that by comparison scientific re¬ 
search is a new acquisition In fact there appears to he 
an impression abroad that in the world at large scientific 
research is a rrianvcly new thing, for which we of this 
generation and our immediate predecessors are largely 
responsible Only d superficial knowledge of Ihe history of 
science is necessar), however, to show that the sciences 
have been developed slowly, and that their beginnings are 
to be looked Tor in the very earliest times Everything 
seems to point to the conclusion that men have always been 
engaged in efforts to leum more and more in regard to the 
world in winch they find themselves Sometimes they have 
been guided; by ono motive and sometimes by another, but 
thr- one great underlying motive has been the desire to get 
a clearer and dearer understanding of the universe But 
besides this there has been the desire to find means of in¬ 
creasing the comfort and happiness of the human race 

A reference to the history of chemistry will servo to show 
how these motives have operated side by side One of the 
first great incentives lor working with chemical things was 
the thought that it was possible to convert base metris, like 
lead and copper, into the so-called noble metals, silver and 
gold Probably no Idea has ever operated as strongly as 
this upon the minds of men to lead them to undertake 
chemical experiments It held control of intellectual men 
for centuries, and it was not until about a hundred years 
ago that it lost its hold It is very doubtful if the purely 
scientific question whether one form of matter can be trans¬ 
formed into another would have had the power to control the 
activities of investigators for so long a time, and it is idle 
to speculate upon this subject. It should, however, be borne 
in mind that many of those who were engaged in this work 
were actuated by a desire to put money in their purses a 
desire that is by no means to be condemned without reserve, 
and I mention it not for the purpose of condemning it, but 
to show tjat a motive that we sometimes think of as 
peculiarly modern is among the oldest known to man 


.■AJfc—Jir Rumen, retiring pvtildsnl of ths Amu 

daUrti for the Advancement of SeUnce. dsiiverad al Si n 
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When the alchemists were at work upon their problems, 
another class of chemists was engaged upon problems of 
an entirely different nature Tho fact that subitancee 
obtained from various natural sources and others made in 
the laboratory produce effects of various kinds when taken 
into the system led to the thought that these substanceb 
might be useful in the treatment of disease Then, further, 
it was thought that disease itself is a chemical phenomenon 
These thoughts, as is evident, furnish strong motives for 
the investigation of chemical substances, and the science of 
chemistry owes much to the work of those who were guided 
by these motives 

And so in each period as a new thought has served us the 
guide we find that men have been actuated bi different 
motives, and often one and the same worker has been under 
the influence of mixed motives Only in a few cases does 
it appear that the highest motives alone operate We must 
| take men as we find them, and we may be thankful that on 
the whole there are so many who are impelled by one motive* 
or another, or by a mixture of motives, to take up the work 
of investigating the world in whkh we live Great progress 
is being made m consequence, and almost daily we are 
called upon to wonder at some new and marvellous result 
of scientific investigation It is quite impossible to make 
predictions of value in regard to what is likely to be re¬ 
vealed to us bv continued work, but it is safe to believe 
that in our efforts to drover the secrets of the universe 
only a beginning has been made No matter in what direc¬ 
tion we may look we are aware of great unexplored terri¬ 
tories, and even in those regions in which (he greatest 
advances have been made it 15 evident that the knowledge 
gained is almost insignificant as compared with that which 
remains to be learned But this line of thought may lead 
to a condition bordering on hopelessness and despondency, 
and surely we should avoid this rondihon, for there is much 
greater cause for rejoicing than for despair Our successors 
will see more and six; more dearly than we do, just as 
we see moie and see mon dearly than mjf predei essors. 
It is our duly to keep the work going without being too 
anxious to weigh the results on an absolute scale It must 
b'j remembered that the absolute scale is not a very sensitive 
instrument, and that it requires the results of generations 
to affect it markedly 

On an occasion of this kind it seems fair to ask the 
question What docs the world gHin by scientific investi¬ 
gation? This question has often been asked and often 
answered, but each answer differs in some respects from 
the others, and each may be suggestive and worth giving. 
The question is a profound one, and no answer that can be 
given would be satisfactory. In general it mo) be said that 
the results of scientific investigation fall under three heads 
—the material, the intellectual and the ethical 

Ihe material results are the most obvious, and they 
naturally receive the most attention The material want* 
of man are the first to receive consideration, Tliev tannot 
be neglected. He must have food and clothing, the menu 
of combating disease, the means of transportation, the 
means of producing heat and a great variety of things that 
contribute to his bodily comfort and gratify his esthetic 
desires It Is not my purpose to attempt to deal with all 
of these and to show how science is helping to work out 
the problems suggested I shall have to content myself by 
pointing out a few of the more important problems the 
solution of which depends upon the prosecution of scientific 
research. 

First, the food problem. Whatever views one may hold 
In regard to that which has come to be called 11 race 
suicide," it is certain that the population of the world Is 
increasing rapidly. The desirable places have been occupied 
In some parts of the earth there is such a surplus of popula¬ 
tion that famines occur from time to time, ana in other pares 
epidemics and floods relieve the embarrassment, We may 
fairly look forward to the time when the whole earth ftlff 
ba overpopulated unless the production qf food become* 
more scientific than It is now. Here is the field for the Work 
of the agricultural cherolit who 4s showing us how to uw 
crease the yield from a given area, end, In cess ol poor 
worn-out soils, how to preserve and increase mi$ 
fertility. It appears that the methods of cultivating theaSI 
are still comparatively etude* and more and more thorough^ 
Investigation of the process e s involved lit the grow*b\ qp 
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plant* is called for Much has been learned since Liebig 
founded the science of agricultural chemistry. It was he 
who pointed out some of the ways by which it is possible 
to increase the fertility of a soil Since the results of his 
investigations were given to the world the use of artificial 
fertilisers has become more and more general 

But It is one thing to know that artificial fertilisers are 
useful and it is quite another thing to get them At first 
bone dust and guano were chiefly used 'I hen as these 
became dearer, phosphates and potassium salts from the 
mineral kingdom came into use 

At the Fifth International Congress for Applied Chem¬ 
istry, held at Berlin, Germany, last June, Dr Adolph Frank, 
of Chariottenburg, gave an extremely interesting address 
on the subject of the use of the nitrogen of the atmosphere 
for agriculture and the Industries, which bears upon the 
problem that we arc dealing with Plants must have 
nitrogen At present this is obtained from the great beds 
of saltpetre found on the west coast of South America— 
fhe so-called Chili saltpetre—and also from the ammonia 
obtained as a by-product in the distillation of coal, especially 
in the manufacture of coke The use of Chili saltpetre Tor 
agricultural purposes began about i860 In 1900 the 
quantity exported was 1,453,000 Ions, and its value was 
about 60,000,000 dollars In the same year the world’s 
production of ammonium sulphate was about 500,000 tons, 
of a value of somewhat more than 20,000,000 dollars Of 
these enormous quantities about three-quarters And appli¬ 
cation in agriculture The use of these substances, 
especially of saltpetre, is increasing rapidly At present 
it seems that the successful cultivation of the soil is depen¬ 
dent upon the use of nitrates, and the supply of nitrates is 
limited Unless something 15 done we may look forward 
to the time when the earth, for lack of proper fertiliser?, 
will not be able to produce as much as it now does, and 
meanwhile the demand for food is increasing. According 
to the most trustworthy estimations indeed, the saltpetre 
beds will be exhausted in thirty or forty years Is there a 
way out’ Dr. Frank shows that there is In the air there 
1* nitrogen enough for all. The plants can make only a 
limited uee of this directly For the most part it must be 
in some form of chemical combination, as, for example, a 
nitrate or ammonia The conversion of atmospheric 
nitrogen into nitric add would solve the problem, and this 
la now carried out, But Dr Frank shows that then- is 
another, perhaps more economical, way of getting the 
nitrogen into a form suitable for plant food Calcium 
carbide can now be made without difficulty, and is made 
in enormous quantities by the action of a powerful electric 
current upon a mixture of coal and lime This substance 
« power of absorbing nitrogen from the air, and the 
product thus formed appears to be capable of giving up Its 
nitrogen to plants, or, in other words, to be a good fertiliser 
If If true that thii subject requires further investigation, 
but the results thus far obtained are full of promise. If the 
outcome should be what we have reason to hope, we may 
regard the approaching exhaustion of the saltpetre beds 
with equanimity. But, even without this to pin our faith 
to, wb have the preparation of nitric add from the nitrogen 
thf fir to fall back upon. 

While speaking of the food problem, a few words In re¬ 
gard to the artificial preparation of foodstuffs I am sorry 
to say that there Is not much of promise to report upon in 
this connection. In spite of the brilliant achievements of 
chemists m the field of synthesis It remains true that thus 
far they have not been able to make, except in very small 
quantities, subathnees that are useful* as foods, and there' is 
tDfHuWy no proipect of this result bUng reached within 
* time, A few years ago Berth etot told its of 


j he had had. This has to do with the results that, 
timing to Befthelot, are to be brought about by the 
adyanc e of chemistry. The results of Investigations already 
Accomplished indicate that. In the future, methods will 
parhapa be devised for the artificial preparation fl# food from 
water end carbonic acid so abundantly supplied by 
A&rfptilUtre will then become unnecessary, and the 
^ *1# hft be disfigured by crops growing to geo- 
■‘IJIrtk. tyater iflU be obtained from holes throe 
('h dd'plb the earth,.and this water will be 
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abo\e the boiling temperature, so that it can be used as a 
source of energy It will be obtained in liquid form after 
it has undergone a process of natural distillation, which 
will free it from all impurities, including, of course, disease 
germs The foods prepared by artificial methods will also 
be free from microbes, and Lhere will consequently be less 
disease than at present Further, the necessity far killing 
animals for food will no longer exist, and mankind will 
become gentler and more amenable to higher influences 
There is, no doubt, much that is fascinating m this line of 
thought, but whether it is worth following depends upon 
the fundamental assumption Is it at all probable that 
chemists will ever be able to devise methods for the artificial 
preparation of foodstuffs? 1 can only say that to me it 
docs nut appear probable in the light of the results thus 
far obtained I do not mean to question the probability of 
the ultimate synthesis of some of those substances that are 
of value as foods This has alieady been accomplished on 
the small scale, but for the most part the synthetical pro¬ 
cesses employed have involved the use of substances which 
themselves are the products of natural processes Thus, the 
fats can be made, but the substances from which they are 
made are generally obtained from nature and are not them¬ 
selves synthetical products. Emil Fischer has, to be sure, 
made very small quantities of sugars of different kinds, but 
the task of building up d sugar from the raw material 
furnished by nature—that is to nay, frum enrhonic acid and 
water^presents such difficulties lhat it may be said to be 
practically impossible 

When it comps to starch, and the pruteids which are the 
other chief constituents of foodsLuffs, the difficulties are still 
greater There is not a suggestion of the possibility of 
making starch artificially, and the same is true of the pro- 
teids In this connection it is, however, interesting to note 
that Emil Fischer, after his remarkable successes m the 
sugar group and the uric acid group, is now advancing upon 
the proteids 1 have heard it said that at the beginning of 
his career he made out a programme for his life work This 
included the solution of three great problems These are 
Hh determination of the constitution of uric acid, of the 
sugars and of the proteids Two of these problems have 
I been solved May he be equally successful with the third I 
Even if he should be able to make a proteid, and show 
what it Is, the problem of the artificial preparation of food¬ 
stuffs will not be solved. Indeed, it will hardly be affected 

Although science is not likely, within periods that we 
may venture to think of, to do away with the noccssity of 
cultivating the soil, it is likely to teach us how to get more 
out of the soil than we now do, and thu 9 put us in a posi¬ 
tion to provide for the generations that are to follow us 
And this carries with it the thought that, unless scientific 
investigation is kept up, these coming generations will be 
unprovided for 

Another way by which the food supply of the world can 
be increased fs by relieving tr.w ts of land that are now used 
for other purposes than the cultivation of foodstuffs The 
most Interesting example of this kind Is that presented by 
the cultivation of Indigo. There is a large demand for this 
substance, which Is plainly founded upon xsthetlc desires 
of a somewhat rudimentary kind. Whatever the cause may 
be, the demand exists, and immense tracts of land have been 
and are still devoted to the cultivation of the Indigo plant. 
Within the past few years scientific investigation has shown 
that Indigo can be made in the factory from substances 
the production of which does not for the most part Involve 
the cultivation of the sod. In 1900, according to the report 
of Dr. Brunck, managing director of the Badlsche Anilln- 
und Soda-Fabrik, the quantity of indigo produced annually 
In the factory 11 would require the cultivation of an area 
of m or e than a quarter of a million acres of land (390 square 
miles) In the home of the Indigo plant 11 Dr Brftnrk 
adds .— 11 The first Impression which this fact may be likely 
to produce is that the manufacture of indigo will cause a 
terrible calamity to arise in that country; but, perhaps not 
If one recalls to mind that India It periodically afflicted with 
famine, one ought not, without further consideration to 
cast aside the hope that it might be good fostune tor that 
country If the Immenae areas now derated to a crop which 
fs subject to many vicissitudes and to violent market changes 
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were at la>*t to be given over to Ihe raising of breadstuffs 
and other food products " 11 For myself,* 1 says Dr Bruruk, 
" I do not usHume to be an impartial adviser in this matter, 
but, nevertheless, 1 venture to rxpress m\ tonviction that 
the Cioverninent of India will be rendering a very great 
service if it should support and aid the progress, whuh will 
in any tasi- be irresistible, of this irnpindmg change in the 
cultivation of that rountri, and would support and direct 
its methodical and rational execution ” 

The connection between st lentifit in\estimation and health 
is so frequently the subject of discussion that 1 need not 
dwell upon it here J he discovery that mam diseases ore 
due primarily to the action of niiLrosiopu organisms that 
find their wa> inlo the bndi and produce the changes that 
reveal themselves in definite symptoms is d direct Lonse- 
quenLe of the stud) of the phenomenon of dcoholu fermenl- 
ntion by Pasteur Evpt) thing that throws light upon the 
nature of the aitiun of these microscopic organisms is of 
value in dealing with the great problem of combating dis¬ 
ease It has been established in a number of cases thai 
thev cause the formation of products that act as poisons, 
and that the diseases are due to the action of these poisons 
So also, as is well known, investigation has shown that 
antidotes to some of these |H»isnns can be produced, and 
that by means of these antidotes the diseases can be con¬ 
trolled Hut more important than this is the discovery of 
the waj in which diseases are transmitted With this 
knowledge it is possible to prevent the diseases T he great 
fact that the death rale is decreasing stands out prominenth 
and proclaims to humanity the importance of scientific in¬ 
vestigation It is, however, to be noted in this connection 
that the decrease m the death rate compensates to some 
extent for the decrease in the birth rate, and that, if an 
increase in population is i thing to he desired, the investi¬ 
gations in the field of siinu.in suence are contributing to 
this result 

The development of the human race is dependent not 
.done upon a mipph of food, but upon u supply of energy 
in available forms Heat and mechanical energy are 
absolutely essential to man 1 he chief source of the energy 
(hat comes into plav is fuel We are primarily dependent 
upon the mid supply for the mnlmuaUun of (he activities 
of man \\ lthout this, unless something is in take u«. 
place, man is doomed Suhsliis in regard lo the coal 
supply and (he rate at which it is being used up time mi 
frequently been presented by those yvho have special know¬ 
ledge of this subject that I need not trouhle you with them 
now* The only object in referring to it is to show that, 
unless bv means of scientific investigation man is taught 
npw methods oF rendering the world's store of energy avail¬ 
able for rile production of heat and of motion, the age of 
ihe human race is measured by the extent of the supply of 
coal and other forms of fuel. By other forms of fuel I 
mean, of inurse, wood and oil Plainly, as the demand for 
land for the production of foodstuffs increases, the amount 
available for the production of wood must decrease, so that 
wood need not be taken into account for the future In 
regard to oil, our knowledge is not sufficient to enable u* 
to make predictions of any value If one of the theories 
now held in regard to the source of petroleum should prove 
to be correct, the world would find much consolation In it 
According to this theory petroleum is not likely to be ex¬ 
hausted, for it is constantly being formed by the action of 
water upon carbides that in all probability exist in practically 
unlimited quantity In the interior of the earth If this be 
true, then the problem of supplying energy may be reduced 
to one of transportation of oil But given a supply of oil 
and, of mirse, the problem of transportation is solved. 

What are the other practical sources or energy 7 The 
most important is the fall of wuter. This Is being utilised 
more and more year by year since the methods of producing 
electric currents by means of the dynamo have been worked 
out There is plainly much to be learned before the energy 
made available in the immediate neighbourhood of the 
waterfall tan be transported long distances economically, 
but advances are being made In this line, and already 
factories that, have hitherto been dependoit upon cOai are 
making usemf the energy derived from waterfalls. The 
more rapidly these advances take place the less will be the 
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demand for coal, and if there were only enough waterfalls 
conveniently situated, there would be no difficult) in furnish¬ 
ing all the energy needed by man for heat or for motion. 

It is a fortunate thing that, as the population of the 
earth increases, man's tastes become more mmplex. If 
only Ihe simplest tastes prevailed, only the simplest occupa¬ 
tions would be called for But let us not lose time in idle 
spec u la I ions' us to the way this primitive condition of things 
would affixt man's progress As a matter of fact, his taste* 
are bixoming more complex l Kings that are not dreamed 
of in one generation become the necessities of the next 
generation Many of thpse things are the direct results of 
suenhfii investigation No end of examples will suggest 
themselves Let me content myself by reference lo one that 
has of late heen (he subject of much discussion 'Ihe de¬ 
velopment or the artifii lal dye-stuff industries is extremely 
msti in live n man) wavs The development has been the^ 
dim l result of the srimlifit investigation of things that 
seemed lo have little, if anything, to do with this world. 
Man thousands of workmen are now employed, and many 
millions of dollars are invested, in the manufacture of dve- 
stuffs that were unknown a few years ago Here plainly 
the fundamental fait is the .esthetic desire of man for 
colours A (olourless world would bn unbearable to him 
Nature nctustnnis him to colour in a great variety of com¬ 
binations, and it becomes a necessity to him And hiv 
desire', increase as they .ire gratified There seems to be no 
end to development in this line At nil events, the data at 
our disposal justify the conclusion that there will be a. 
demand for every dye that combines the qualities of beauty 
and durability. Thousands of scientifically trained men arc 
engaged in work in the effort to discover new dyes to meeL 
the ini reusing demands New industries are springing up* 
and many find employment in them As a rule the increased 
demand for labour i.uiscd by the establishment of ihese- 
industries is not offset bv the closing up of other industries 
Certainly it is true that sucntifii investigation has created 
large ilemunds for labour that could hardly find employ¬ 
ment without these demands 

ihe welfare of a nation depends to l large extent upon 
the suuess of its industries In his address as president of 
the British \ssociation for the Advancenunt of Science- 
given Inst summer, Sir Nornian Lockver quotes Mr. 
Chamberlain thus —“ I do not think it is necessary for me 
to sa\ anything as to Ihe urgency and necessity of scientific 
training It is not too murh to sav rhat the existence 

of this country, os the great commercial nation, depends 
upon it It depends very muih upon what we are doing 

now', at the beginning of the twentieth century, whether at 
its end we shall continue to maintain our supremacy or 
even equality with our great commercial and manufacturing 
rivals " In another part of hie address Sir Norman Lockyer 
savs'— 11 Further, I am told that the sum of 24,000,000! 
is less than half the amount by which Germany is yearly 
enriched by having improved upon our chemical industries, 
owing to our lack of scientific training. Many other 
industries have been attacked in the same way since, but 
taking this one instance alone, if we had spent this money 
fifty years ago, when the Prince Consort first called atten¬ 
tion to our backwardness, the nation would now be much 
richer than it is, and would have much less to fear from 
competition " 

But enough on the purely material side Let us turn 
to the intellectual results of scientific investigation. Thi* 
part of our subject might be summed up In a few words. 
It is so obvious that the intellectual condition of mankind 
|q a direct result of scientific Investigation that one hesftatea 
to make the statement. The mind of man cannot carty 
him much in advance of his knowledge of the facts. 
Intellectual gains can be made only by discoveries, and dls* 
covenes can be made only by Investigation. One gener¬ 
ation diffarr from another In the way it looks at the wpfftd- 
A generation that thinks the earth Is the centre Of the 
universe differs Intellectually from one that has learned 
the true potation of the earth in the solar system, end the 
general relations of the Solar systepi to other similar dystcig* 
that make up the universe. A generation that sees In ertert 
species of animal and plant evidence of a special creative 
act differs from one that has recognised the general ttytfi 
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of the conception of evolution And u> in every department 
of knowledge the great generalisation*; that have been 
reached through the persistent efforts of scientific investi¬ 
gator* are the intellectual gains that have resulted These 
great generalisations measure the intellectual wealth of 
mankind They are the foundations of ail profitable 
thought. While the generalisations of science belong to 
the world, not nil the world takes advantage of its oppor¬ 
tunities. Nation differs from nation intellectually as in¬ 
dividual differs from individual It is not, however, the 
possession of knowledge that makes the efficient individual 
and the efficient nation It is well known that an in¬ 
dividual may be very learned and at the same time very 
inefficient The question is, what use does hr make of his 
knowledge? When we tpeak of intellectual results of 
scientific investigation, we mean not onl\ accumulated 
knowledge, but the wav in which this knowledge is in¬ 
vested A man who simply accumulates money and doe*; 
not see to it that this money is carefully invested is a miser, 
and no large results can come from his efforts While, 
then, the Intellectual state of a nation is measured partly 
by the extent to which it has taken possession of the 
generalisations that belong to the world, it is also measured 
by the extent to *hnh the methods by which knowledge 
is accumulated have been brought into requisition and have 
become a part of the equipment of the people of that nation 
The intellectual progress of a nation depends upon the 
adoption of scientific methods in dealing with intellectual 
problems 'I he scientific method is applicable to all kinds 
oF intellectual problems. We need it in e\ery department 
of nriivity I have sometimes wondered what the result 
would be if the scientific method could be employed in all 
the manifold problems connected with the management of 
a Government, Questions of tariff, of finance, of inter¬ 
national relations would be dealt with much more satis¬ 
factorily than at present if the spirit of the scientific method 
were breathed into those who are called upon to deal with 
these questions. It is plain, I think, that the higher the 
Intellectual state of a nation the better will it deal with all 
the problems that present themselves As the intellectual 
state 19 a direct result of scientific investigation, it 19 clear 
that the nation that adopts the scientific method will in the 
end outrank both intellectually and industrially the nation 
that does not 

What are the ethical results of scientific investigation 9 
No one can tell There is one thought that In this con¬ 
nection I should like to impress upon you The funda¬ 
mental characteristic of the scientific method is honesty 
In dealing with any question srlence asks no favours The 
sole object is to learn the truth, and co be guided by the 
truth Absolute accuracy, absolute fidelity, absolute 
honesty are the prime conditions of scientific progress 1 
believe that the constant use of the scientific method must 
In the end leave Its impress upon him who uses It The 
results will not be satisfactory in all cases, but the tendency 
will be in the tight direction A life spent In accordance 
with scientific teachings would be of a high order It 
would practically conform to the teachings of the highest 
types of religion The motives would be different, but so 
far as conduct Is concerned the results would be practically 
identical, I need not enlarge upon this subject. Un¬ 
fortunately, abstract truth and knowledge of facts and of 
the conclusions to be drawp from them do not at present 
furnish a sufficient basis for right living in the case of the 
great majority of mankind, and science cannot now, and I 
00 not believe It ever can, take the plan of religion In some 
fornu When the feeling that the tw<p are antagonistic 
wears away, as It Is wearing away, It will no doubt be 
■deft that one Supplements the other, in so for as they have 
to do with the conduct of mao. 

' Why* ure we doing In this country to encourage scientific 
Investigation ? Not until about a quarter of a century ago 
can It be said that it met with any encouragement. Since 
Aftf there has been a great change- Up to that time re- 
JWiyts sporadic. Soon after It became almost epidemic. 

Soups of the change was the establishing of 
mtoe* Opr ^tidversleftes for fn& training of Investigators 
ipm Upon the linen followed In the German unjverti- 
u^n»PB course* tbp carrying out of an Investigation 
IMP'Arf , fu, U, tu fact, the, culmination 

ibcCftSi', m, eel ' 


of the course. At first there were not many following these 
course*!, but it was not Long before there was a demand for 
the products. Those who could present evidence that they 
had followed such courses were generally given the pre¬ 
ference. This was especially true in the case of appoint¬ 
ments in the colleges, some colleges evpn going $0 far as 
to decline to appoint anyone who hod not taken the degree 
of doctor of philosophy, which is the badge of the course 
that involves investigation As the demand for those who 
had received this training imreased, the number of those 
seeking it increased At least in the same proportion New 
universities were established and old ones caught the spirit 
of the new movement until from one end of the country to 
the other centres of scientific activity are now found, and 
the amount of research work that Is done 19 enormous com¬ 
pared with what Wds done twenty-five or thirty years ago. 
Many of those who get a taste of the work of investigation 
become fascinated by it and are anxious to devote lheir 
lives to it At present, with the facilities for such work 
available, it seems probable Ihnt most of those who have 
a strong desire and the necessary industry and ability to 
follow it find their opportunity somewhere There 7 (s little 
danger of our losing a genius or even one with fhir talent. 
The world is on the lookout for them. The demand for 
those who can do good research work is greater than the 
supply lo be sure the rewards are not as a rule so great 
as those that are likely to be won by the ablest members 
of some other professions and occupations, and so long as 
this condition of affairs continues to exist there will not 
be so many men of the highest intellectual order engaged 
in this work as we should like to see. On the other hand, 
when we consider the great progress that has been made 
during the last twenty-five years nr so, we have every reason 
to take a cheerful view of the future If as much progress 
should be made in the next quarter century, we shall, to 
say the least, be able to compete with the foremost nations 
of the world in scientific investigation In my opinion this 
progress is largely dependent upon the development of our 
universities. Without the opportunities for training in the 
methods of scientific investigation there will be but few 
investigators It Is necessary to have a large number in 
order that the principle of selection may operate In this 
line of work av in others, many are called, but few are 
chosen 

Another fact that is working advantageously to Increase 
the amount of scientific research done In this country is the 
support given bv the Government in its different scientific 
bureaus The Geological Survey, the Department of Agri¬ 
culture, the Coast and Geodetic Survey, the National Bureau 
of Standards and other departments are can ying on a large 
amount of excellent scientific work, and thus helping most 
efficiently to spread the scientific spirit throughout the land 

Finally, two exceedingly Interesting experiments in the 
way of encouraging scientific investigation are now attract¬ 
ing the attention of the world I mean, of course, the 
Carnegie Institution, with its endowment of 10,000,000 
dollars, and the Rockefeller Institute, devoted to investi¬ 
gations in the field of medlrlne, which will no doubt be 
adequately endowed. It Is too -early to express an opinion 
in regard to the Influence of these great foundations upon 
the progress or scientific Investigation As both wUI make 
possible the carrying out of many investigations that would' 
otherwise probably not be carried out, the chances of 
achieving valuable results will be increased. The danger 
is that those who are responsible for the management of the 
funds will be disappointed that the results are not at once 
of a striking character; and that they will be tempted to 
change the method of applying the money before those 
who are using It have had a fair chance. But we who are 
on the outside know little of the plans of those who are 
Inside AH signs Indicate that they are making an earnest 
effort to solve an exceedingly difficult problem, and all who 
have the opportunity should do everything in their power to 
aid them. 

In the changes which have been brought about In the 
condition of fdctfce In this countnr since 1*48, It Is safe to 
,i*y that this association has either directly or Indirfctly 
played a leading part. It Is certain Chat for thq labours of 
scientific men Increased facilities and a wider usefulness 
have been gwocu red. 
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FIREBALLS IN JANUARY 
A Tart from tHe rich shower directed from the region 
“ of Bode's usterism Quadrans, or northern limits of 
Bootes, on the opening nights of JanuaJry, the meteors visible 
in this month have usually attracted little attention 
Observers who have watched the cold winter sky have, in¬ 
deed, generally remarked a scarcity of meteors amongst the 
beautiful Lonhiellaiions displayed at this season of the year 
Zezioli, it is true, was more successful in the clear atmo¬ 
sphere of Italy, fur on the closing nights of January, i 860 , 
he saw n plentiful swarm of shooting stars falling from 
Corona and Ursa Major, and one or two other observers 
have occasionally recorded meteoric activity of somewhat 
spei lal character, but, with the exception of its New 
Year's shower, the month uNimionly furnishes us 
neither with any plentiful displays nor with an abundante 
of meteors giving evidence of a multitude of attenuated 
streams 

Hut in recent years January has certainly shown itself 
rurher noteworthy on account of the brilliant fireballs which 
hiive appeared This month in 1901, 1903 and 1904 proved 
ruh in these startling visitors About ten were seen in 
iqoi, five were well obsenetl and their real paths computed 
in 1903, and sc\cn appeared between January 8-23, 1904 
V\e must also remember the great fireballs of 1894 
January 25, 1898 January 21, and the pair which 

were tpme lonspuuous in bright sunshine on the early 
afternoons of 1900 January 9 and 1901 January b re¬ 
spectively 

A innipnrison of the various dates shows that the appari¬ 
tions ha\e marked two period* of the month, \iz 


January b to 15, and 
January 23 to 29 


In future years it will be desirable to watch for fireballs at 
tht!»n special epoihs No particular shower appears to have 
been responsible for their production in past years The 
radiant points seem to have been widely separated, and prove 
that our brilliant January meteors have little if any com¬ 
munity of origin, but may rather be regarded as isolated 
cosnm rovers If they individually represent meteoric 
showers, suih showers must form the relicts of rich, old- 
time systems now thinned out beyond visible recognition by 
frequent rencontres with the planets 
It is characteristic of many vividly luminous fireballs that 
they have very slow, Jong and nearly horizontal flights 
'I heir average heights are about 67 miles at first, and they 
disappear either at about 46 or 29 miles Their radiant- 
points are usually not far from the horizon, and placed in 
unusual westerly positions where no ordinary radiants of 
shooting ('tars are ever detected In 190J very brilliant 
meteors were seen on January 10, 13, 14, 25 and a8, and in 
IQ04 on January 8 , 9, id, 13, 15, 18 and aa The one alluded 
to m Nature for January 14 as seen by Mr. W E Ralston at 
Fulham on January 9, 8h 27m , was also observed by Mr 
G K Oldham at Tunbridge Wells, moving from no" + 36° 
to 128°-J"37° in four seconds The real height of the object 
during its luminous career was from 60 to 41 miles over 
the east coast of Kent (Folkestone to Ramsgate), radiant 
point at 4i 0: h5 0 ( and velocity certainly not more, and very 
probably less, than 6 miles per second There was another 
fireball on the following night, Sunday, January to, at 
8h 3am., observed at Oxfond and Llanelly It descended 
from a radiant in the east region of Aries over Monmouth¬ 
shire from a height of 67 to 31 miles. Yet another fire¬ 

ball was recorded on January 15 at Bridgwater and 
Banbury It fell from a height of 63 to 27 miles from a 
radiant near the zenith In the region bordering Perseus^and 
Aunga. , % 

It is fortunate to have secured duplicate observations ^of 
these fine objects, and more of them may be expected to 
appear before the close of the mouth, 

In February fireballs have often been seen on the 3rd, 7th 
and 10th These dates will nearly correspond with February 
5. 9 and J2 in 1904 There is also a pretty rich shower of 
meteors from near Capella sometimes observed between 
Febrtiary 7 and 23, 

W. F. DINNING. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Pro* Eduard Study, of Greifswald, has been appointed 
to the chair of mathematics at Bonn in succession ttf the 
late Prof, Lipschutz. 

On Thursday, February 11, Prof Armstrong will give 
an address at the Battersea Polytechnic on “ The Placing 
of 1 Domestics 1 on a Scientific Practical Bans " 

Cornell University will, says Science, receive more than 
40,000! from the estate of the late Mr F W Guitefp, 
of Irvington-on-the-Hudson, which is nearlv 10,000/ more 
than was announced at the time of Mr. Guitcau’s death last 
year. The money will br used as a fund for the assistance 
of needy students, and will be lent them without interest. 

Dr Georg Schkoeter has been appointed professor of 
organic chemistry in the University of Bonn, Mr F 
Kreurzberg, of Dussddorf, has been appointed profesror 
of applied mathematics at the new Academy of Posen, Dr. 
Leo Marchlewski, professor of chemistry al ( racow, 
Mr L Fumy, professor in the Zurich Polyteihnu . Dr- 
W Kutz, professor of chemistry at Got tmgen, and Dr 
Erich Mullrr, professor 111 the chemical department nf the 
Dresden High School 

A ri riTioN, which it is intended to present to the central 
educational authorities of the United Kingdom, is being 
circulated for signature among the registered medical men 
of the British Isles The petition directs attention to the 
serious physical and moral conditions of degeneracy and. 
disease resulting from the neglect and infraction of the 
elementary laws of hygiene, and urges the central authori¬ 
ties for education to consider whether it would not be 
possible to include in primary and secondary schools such 
teaching as may lead all children duly to appreciate healthful 
bodily conditions The petition then reviews the steps taken 
in this direction by English-speaking nations, and shows- 
that great prominence is given in many British colonies to 
instruction in the laws of health, and concludes by urging 
the necessity of ensuring that the training of all teachers, 
shall include adequate instruction in these subjects 

At the annual meeting of the Mathematical Association 
held on January 33, Prof A. R Forsyth, the president, who 
occupied the chair, in referring to the report of the Com¬ 
mittee on the Teaching of Elementary Mathematics, said 
that in the various stages of the consideration nf change* 
in the regulations at Cambridge University the report of 
the association proved to be of substantial value The most 
interesting event outside the association wa* the produc¬ 
tion of the report of the syndicate at Cambridge and the 
discussion of that report Some slight modifications were 
introduced into it, and then it was adopted by the University- 
of Cambridge without a single dissentient Therefore there 
hud come a change not indeed in teaching, but in the con¬ 
ditions under which teaching could be carried on If the 
first working of the regulations was carried out in the spirit 
in which they were proposed, if the teachers would take the 
advantage that was offered by the greater ease of the regula¬ 
tions, he thought a substantial improvement would come 
in the mathematical teaching of the counlr) Mr. E M. 
Langley exhibited models of regular and semi-regular solids, 
including the four polytdres dtotles of Poinsot, Mr C. $. 
Jackson read an account of a recent discussion on the possi¬ 
bility of fusion of the teaching of mathematics and science. 
Mr J. C. Palmer dealt with a geometrical note, and Mr. 
C. A Rumsey read a paper on advanced school courses of 
mathematics. 

In the course of an address at the Mansion House on 
Monday, at the distribution of prizes to the successful 
students of the City and Guilds Institute, Sir Wftitafcr 
White remarked that as regards higher technical edupiK 
4 U»n we were as a nation in a critical' condkwfc 
What was wanted was coordination of educational 
agencies on a carefully considered plan. Then must he 
conference between teacher* and the representatives of th# 
professions, businesses, and manufactures if the beat frftfPfc 
were to be obtained. He was Sat remet)’ hopeful of tfU** 
results which would follow the work of an advisory edfe? 
mftted at the Initjtutlqp of Civil Engineers comalolft^^ 
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preservatives of all the great engineering associations in 
this country, the duly of which It would be to report as to 
the best mode of training British engineers in the future. 
We had at present no proper system of secondary education 
preparing students for entering technical institutes In this 
respect tne Germans had certainly stolen a march upon us 
We should cease arguing for ever whether the ilnseical side 
or the modem side of cdumtion was the best r Ihe simple 
solution was that thr\ should go on side by side I here 
should be a more generous recognition by employers of the 
necessity and value of the servo os of trained men It was 
a sad thing to know that sonu* or the researches originally 
made in this country hud been first turned to practical 
account abroad He knew one case where British manu¬ 
facturers were to this d.iy pacing large royalties m con¬ 
nection with a process of steel 111,inuf.inure whuh was 
actually ini tinted in England He looked forward to .1 
system of technical education in Jxmdon and throughout I he 
country which would show the world that England was 
still the leader in induttn and in resource 


SOCIETIES AND ACADEMIES . 

London. 

Mathematical Society, Jnnimry 14—Dr E W Hobson, 
vice-president, in the chair—i'hc following papers were 
communicated —Various systems of piling Prof J D 
■verott. The method of steps " for dealing with the 
structure of piles of equal spheres 19 applied to various 
arrangements which are of especial interest in crystallo¬ 
graphy —Ihe notion or lines of curvature in the theory of 
surfaces Dr G Prasad. 'Ihe object of the paper is to 
investigate conditions under which certain known theorems 
in the theory of surfaces tan be extended 10 the case in 
whlcn the coordinates of points on the surface are defined 
by non-analyUcal functions Tkff? theorems in question 
are —(1) The only surface of cpqjggnt positive curvature is 
a sphere, (a) no surface of 1 onsfSfdrpegutive curvature w'lth 
continuously varying tangent plan* can extend to infinite 
distances,—Electric radiation from conductors, II. M 
Maedonald. It is shown thjjjf In general, when electrical 
oscillations on a conductor are taking place, no surface can 
be drawn to cut the lines of electric force at right angle* 
and to be everywhere dose to the surface of the conductor 
If such a surface could be drawn there would be no decay 
of the oscillationfefey radiation It is shown that surfaces 
can be drawn toltetr the property in question everywhere 
except near the nodal points of the oscillation, and it is 
concluded that the radiation takes place mainly in the 
neighbourhood of the nodes It is pointed out further that 
the ordinary theory of electrical waves along wires involves 
an invalid limiting operation, by which the wires are treated 
as indefinitely thin and the electric force is taken, neverthe¬ 
less, to be everywhere at right angles to the wires, and the 
correction of the ordinary theory required to avoid this 
operation Is discussed —Groups of the order // Prof 
w liimsld^ By a consideration of certain properties of 
the grtmp*characteristles of groups of the orders in ques¬ 
tion, It is sfapwn that all these groups are soluble—The 
solution of partial -differential equations by means of definite 
Integrals. H. l at s maa. The paper deals with various 
generalisations of the known solutions of Laplace’s equation 
by mmm of definite integrals. —Open sets and the theory 
of content: Dr. W H. Young. Two definitions of the 
content of op openxet are given, and ace shown to be In 
agreement for that class of open sets which has the property 
that th* contend of the set, obtapiqd by .adding to anw 
merhber .qfajp any set Of non-overlapping Intervals; 

lx equal to 1 tht jian of tm contents of the component sets. 


This class eonWfte*]] known open sets, and all thoL 
obtainable teiiqr of the ordinary processes.— 

IJppor and tody* In te grat i on 1 Dr. W. H. voting. All 
functions, whether Iqtegrfcble or not, possess upper in¬ 
tegrate and lower integrals. The problem of determining 
J8S 1 paper to ttat df ordinary Integra- 

that an upper S*file Integral of a dls- 

Hkqfkra cin he gpksMtd In terms of fjdfc, 


[S l at whl<!^ the 



maximum of the function is not less than k, and the integral 
is taken between suitable limits—List of prunes of the 
form 4*1+1 between 10" and 10"+10* Dr T B Bpragua. 

Paris 

Academy or Sciences, January 18.— M Masom in the 
chair —The application of the general theor\ of the flow 
of sheers of water infiltrated in the soil to large springs of 
permeable strata, and, in particular, to several of those 
supplying Pans J Bouanlnaeq. 'Ihe mathematical 
theory previously worked out by the author has been applied 
to the three sources of Dhuis, (Ynlly, and Anhentiires. It 
is found that for important springs in permeable ground 
the basin of supplv is considerably extended downwards 
below' its edge —On the first numbers of (he photographic 
tat.ilogue of the sky published by M Tripled M Lamp 
—On (he dispersion of the N-rays and on their wave¬ 
length K Blondlot. The dispersion was studied by 
means of aluminium prisms and lenses, ami it was recog¬ 
nised that the radiation was separated into eight bundles, 
the refrai Live indues of which varied from 104 to 185. 
'1 he wave-lengths were determined by two methods by a 
(1 iff rat lion grating and by the formation of Newton's rings 
Ihe results nt the two methods were concord am within the 
limits of experimental error, the wave-lengths determined 
piming to be mush shorter than tho^e of light These 
radiations would appear to be different from the rays of 
\en ^hort wave-length discovered by M Schumann, inas- 
nuuh as the latter are strongly absorbed bv an and the 
n-rnys are not -On the peroxides of zinc M da Forcrand- 
A disuisMon of the results of M Kunloff with regard to 
the formula of peroxide of zinc—On a characteristic 
property of the families of Lamy Alphonse Dovnoulln.— 
On the genre of the derivative of an entire function and on 
the exceptional case of M Picard A Wlmin.— ihe action 
of radium bromide on the electrical resistance of bismuth 
K Pal Not. The radiations emitted bv radium bromide 

diminish the electrical resistance of bismuth The aition is 
practicallv instantaneous, rapidly falling off with the 
distance of the radium tube from the bismuth and vanish¬ 
ing when this distance amounts to 1 cm —On a self-record¬ 
ing differentia] speed measurer J Richard. Ihe influence 
of the physical nature of the anodi on the constitution of 
electrolytic peroxide of lead A Hollard. If the lead wore 
deposited as the dioxide, the analytical factor would be 
□ 860 to convert the dioxide into lead Experiment with 
an anode of roughened platinum gave a fuitoi of o 85j, this 
being independent of the amount of lead in <H)luhon —1 he 
chemical nature of colloidal solutions Jacques Duclam.— 
\ method of separating alumina and iron h) the use of 
formic acid A Looter*. A modification of (he hypo¬ 
sulphite of sodium method, in which the oluniinuini is 
separated as the basic formate — The estimation of chlorates, 
bromates, and jodates : L4on DdbotirdaauH.—'1 lie prepar¬ 
ation of primary alcohols by means of the lorresponding 
amides L BouvmuIV and G. Blanc. The higher fatty 
amides, reduced by sodium in boiling ethyl alcoholic solu¬ 
tion, give yields of' from 35 to 39 per cent of (he theoretical. 
Normal hexyl, normal nonvl, and phenylethyl alcohols were 
prepared in this way—Tne synthesis of sugars, starting 
from tnoxN methylene and sulphite of soda Ss y w sto 

and M. Olbnllo.—A new method of synthesis ol tertiary 
alcohols by means of organomagneslum compounds; 
V Qrlgnnrd. The magnesium compound R.MgN is con¬ 
verted into K CO x MgX by the action of carbon dioxide, and 
this Is then treated with an additional molecule of R'.MgX, 
the object being to prepare the ketone R CO R' The re¬ 
action was found, however, tu result in the production of 
the tertiary alcohol R.R^ OH The new alcohols prepared 
by tip method Include dlethyllsoamyl carbinol, tsobulyl- 
dilsohmyl carbinol, and phenyldiefhyl carbinol —The in¬ 
fluence of rgdlum rays on the development and growth of 
the lower fungi J Dauphin. The radium rays arrest the 
growth of the mycelium of Mortiarella, but the spores and 
mycelium are not killed, but are In a latent state, and, re¬ 
placed under normal conditions, can germinate and continue 
to grow.—Researches on the transpiration of the leaves of 
Eucalyptus l Ed. Brlfian, In opposition to flhe views 
generally emued, It is found that the leaves of Eucalyptus 
'SfKff not an*unusually Urge transplratqry capacity com- 
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pared with other leaves. 'Ihe effects of the growth of this 
tree in marshy soil are more probably due to its power of 
rapidly producing a large mass of foliage than lo any 
bpeiiully large trail spiratory effects—The utilisation of 
entomophytic fungi for the destruction of larvot C Vansy 
and A Oontt. —On the excrescences of the leaves of the 
vine P VlaJa and P Paeottat. These abnormalities are 
not observed in vineyards, but are produced by forred culture 
under gla^s—On a trachyte in the French Soudan 
H Arsandaus. 1 he rase described i<c the fif'.t example 
nf volcanir rock in the western French Soudan I wo types 
of alkaline trachyte and one basalt were found—I he in¬ 
crease of useful work in traction b\ the use of elastic 
apparatus MM. Parma and Machart. —Remarks by M 
Marty on the preceding paper — I'he relation between the 
appearance of secondary sexual characters and the inter¬ 
stitial testicular gland - P Anew I and P Bouln. —The 
action of various substances on the glycogeny of the liver 
MM Doyen and KorwfT. —The determination of the value 
of intraorgamr combustion in the parotid gland of the ox 
in a state of activity and repose G Mounu and J Tleeot. 
—On the stimulation of nerves by discharges of condensers 
M Cluawt. On certain congenital anomalies of the head, 
determining a symmetrical transformation of the four ex¬ 
tremities (acroinetagenesis) V Babte. —On the deslrur* 
tion of the winter egg of Phylloxera G Can tin. 


Entomological Society, at 8 —On the Habits of mmo Muitidm 1 
Captain C E William*.—Systematic Obaar vat Iona upon the Derma- 
topcera Malcolm Burr —Description! of New Specie* of Cryptlna, 
from the Khaala Hill*, Assam, and a New Species of Bambu * Paler 
Cameron —On a New Specie* of Heterogynla Dr T A. Chapman.— 
On tome Naw or Imperfectly Known Form* of South African BunerfUea: 
Roland Trimen, F K S 

Society op Puhlic Analysts, at 8 —Annual Meeting, followed by Note 
on ihe Quaniuauve Emmacion of Mechanical Wood Palp in Paper 
C F Cross and E J Bcvan —Note on Chinese Tallow Seed Oil. 
L Myddekon Naih —Note on the Analysis of Jan Raymond Rosa. 

THURSDAY , Feubuary 4* 

Royal Society, at 4 30 —Probath Paper* The Redaction Division In 
Ferns R Gregory—Cultural Experiment* with 11 Biologic Forms" ot 
the tLiytiphacm E S Salmon —On the Origin of Psrasinam in Fungi. 
George Maine —On Mechanical and Electrical Reiponaa in Plante: 
Prof J C Bom —On the Effects of Joining ihe Cervical Sympathetic 
Nerve with the Chord* Tyin pan I Prof J N Langley, F.R S , and Dr 
H K Amlenon 

Royal Inhii ution, ai c —Recent Research in Agriculture a A D Hall. 

Chbmicai Socieiv, ai 8 - The Tautomeric Character of the Acidic 
1 hiocyanate*—Preliminary Noie R E Doran.—The Resolution ol 
afl-Dihydrox ybuiync Acid into its Opucally Active Consliiuanli R b. 
Morrell and K K Hanson 

Linnban Society, at 8 —Account of Researches in the Physiology ol 
Yeast Prof Sydney H Vine* F R S —Further Researches on the 
Specialisation of ParaaiuHin in ihe Erjnpbacea E S Salmon- 

R&NTr.BN Society, bi 11 30 - Discuu>on on the Production of Photo 
graphic Reversal through the Action of Various Radiation*. 

SA TUR DA K, February 6 

Royal Institution, At 3—Study of Style in Greek Sculpture Dr C 
Wsldsiem 


DIARY OP SOCIETIES. 

THURSDAY, January ,B 

Royal Society, at * jn.—Observation* on the Sea of Milo —Preliminary 
Paper Dr S M Copeman, KHS, and F (■ Parrum* —Obter 
vation* upon the Arqulremeni of Secondary Sexual Characters indicating 
the Formation of an Internal Secretion by the Testicle S G Shaltock 
and C. G Seligmano —On the P.-iri played by Henxcne in PoiRonipg by 
Coal Gas Dr R Staeholm —On ihe lilet* of l-angerhaui in the 
Pe novae H H Dale —The Morphology uf the Retrocalcanne Region 
of the Cortex Cerebri Pror G Elliot Smith 

Royal Institution, at 5 —The Flora cf the Ocean- G R M. Murray, 
F R.S 

Institution or Electrical Engineers, at 8 —The Edison Accumu¬ 
lator for Automobile* W Hibbert (Adjourned discussion) To be 
opened by Dr J A Fleming. F. R.S —On the Magnetic Dupemon m 
Induction Motors, and tu Influence on the Design of these Machines. 
Dr. H Bchn-Eacbenburg (Adjourned discussion ) 

FRIDA Yj January ap 

Royal Institution, at 9—The Marshes of the Nile Delta - D G 
Hogarth 

Institution op Civil Engineers, at 8 —Metallurgy a* Applied in 
Engineering Archibald B Head 

Institution op Mechanical Engineers, ai 8 —Extra Meeting Sixth 
Report to the Alloys Research Committee on the Heat Treatment of 
Steel, the late Sir william C Roberts-Ausieu, ftLC U., F.R.S Com¬ 
pleted by Prof W Gowland (Continued discussion ) 

SATURDAY \ January jo. 

Royal Institution, at 3 —British Folk Sods J A. Fuller-Maitland 

Essex Fiild Club, at 6 30 (Essex Museum of Natural History, Stratford) — 
Evidences of Prehistoric Man in Wast Kent. J Russell Larkby.—Recent 
Observation! concerning London City Walla, the Walbrooke and Moor- 
fieldi* F W Reader. 

MONDAY, February i 

Society of Chemical Industry, it 8 —A Rdsumt of Lhe Report, 
Minnie* of Evidence, end Appendices of the Royal Commission on 
Arsenical Poisoning. Julian L Baker. 

Society op Arts, at 8.—Oils and Fats—their Usee and Application* : Dr. 
J Lawkowitech (Cantor lectures U ). 

Aubtotelian Society, bi B —Realky. Shad worth H Hodgson. 

TUESDAY , February b 

Royal Institution, ot 5.—The Development of Animals. Prof. L C 
Mlail, F R.S. 

Institution op Civil Engineers, at 8 —The Sanding up of Tidal 
Harbours. A. E. Carey. (Discuaslenk—Tonnage Laws and the Assess¬ 
ment of Harbour Dues and Chargee: 6, H Warn. 

Miner* logical Society, at E—On a New SuJpbostannlle of Load Ikon 
Bolivia, and Its Relations with Franclceita end Cyllndrite. G. T. Prior — 
On the Gnamonk Net Herald Hilton 

Zoological Society, at 8.30.-On’the SnbepedeLgf Ghaffa 
dmlitx R LydeRker, F R.&—On 4 ^CoU( ‘ 
qudaad Oldfield Thomas, F R.K^-On the AI 
Brain In Certain Mem mats. F. E. B ed dard. F. 
society, as B—Notes ^ 


Faruav 


pplk tekm e d&lhe Theory of J 
Seperetion of Metals fbcmOii Another. A, Hollard, 

IYBDJTMSDAY, February j. 
Society of Aetb* at 8.—Steam Can fet Public 
Clarkran., 

OtetLoaiod, Soobty, at 8.—The Uaiic Beds of 
Doe: Prof S H. Reynolds and A, Vaughan -1 
from on Artesian Boring at Kilocheri, near Madras: 

o 
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AFRICAN GAME. 

Big Game Shooting and Travel tn South-East Africa 
By F. R. N. Findlay Pp. xii + 313 (London . 
T. Fisher Unwin, 1903.) Price 15s net. 

'T'HERE 19 a great deal of interest to the zoologist 
X and botanist m Mr. Findlay's book on his ex¬ 
periences as a hunter in Portuguese South-East Africa 
and,tn Zululand. The area visited by this sportsman 
in Portuguese East Africa was the country in the basin 
of the Pungwe River (to the north-west of Bcira). 
His journeys in this direction extended northwards to 
the verge of the Cheringoma Forest, which is not 
many days 1 journey south of the Lower Zambesi This 
country is very similar in appearance to the lowlands 
of British Central Africa, that is to say, it is quite 
tropical, and is without any aridity or absence of 
vegetation. The wild Hyphxne and date palms are 
excellently illustrated by the author's photographs, so 
also are the huge baobab trees A very good idea of 
the woodland of these countries (a tangle of wild date 
palms, acacias, and timber trees of evergreen foliage) 
is given on p. 75 The Hyphxne ( H . ertnita) appears 
in many photographs, noteworthy among which are 
tho'ie on pp 27, 38, and 106 The palms given on pp. 
105, 107, and in one or two other illustrations arc 
probably the Doras^us flahclltfer t like so many other 
palms of this group, they have a bulge in the central 
portion of their lofty step. A fine specimen of a 
baobab tree is given on p. 83 

Besides the many chapters on sport, there is one on 
game-preserving and on the possibility of domesti¬ 
cating and training African beasts The author puts 
in a plea that further attempts should be made to 
domesticate the African elephant. Probably all the 
readers of Nature would be agreed that every effort 
should be made—must be made—to prevent the ex¬ 
termination of this biggest of living land mammals, but 
the question of its domestication and usefulness to 
man is a very doubtful one. It is relatively easy to 
obtain young African elephants and to tame them in 
a few days or a few weeks. It is also easy to train 
them to bear burdens on their backs or to perform ottfer 
simple {asks, but it cpnnot be said as they grow up 
that they evince the same; docility that is characteristic 
Of the Indian elephant, while after the males have 
reached maturity they are positively dangerous 
Something might be done with the adult female 
African elephant. 1 Thp Romans certainly exported the 
African defiant (whlih in Roman timti^stijl inhabited 
jparta of ‘ Mauritania) jb Rome for the sports of the 
cuxus fcud fpf J*iM<Jb 4 Ut shows, tyrt it isKmuch more 
probable that pa v har elephants pf {he ^Carthaginians 
wwe derived fcwfc fci&a by way of Syria- Stiltfthe 
4 *perbnent witfi the? Amcqn elephant hju never been^ 

0Wi|L*f necapfiltf 
* <*gtury mm elap hi before Its 
ntHeM to the slow 

** calculation, is 
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based on the assumption that supplies of domesticated 
African elephants will only be obtained by catching the 
young animal between one and two years old, and 
rearing it in captivity Of course, if it were possible 
to work the keddah system and capture and tame the 
adul t animal, a very few years would decide the 
practicability of the plan. 

There is a good deal said about the hippo in this 
book which is worth reading The author describes 
the present condition of the hippopotamus in Zululand, 
where it still lingers in some of the rivers. He affirms 
that the white rhinoceros is still existing in Zululand 
between the forks of the White and Black Uinvulosi 
Rivers, where it will soon, probably, be exterminated 
completely by colonists from Natal ; for, as the author 
points out, the European natives and settlers of South 
Africa—the true Afrikanders—are utterly pitiless re¬ 
garding the wild game, and take no interest what¬ 
ever in the idea of its preservation, the only exceptions 
to the rule being the late Mr. Rhodes and one or two 
enlightened men of Dutch descent, whose herds of 
gnu and eland have very probably been destroyed 
during the recent South African war. The absolute 
extirpation of the magnificent fauna of South Africa, 
mainly at the hands of British sportsmen and colonists 
(though the Boers made a good second) will probably 
remain to all time an ineffaceable stain on the reputa¬ 
tion of the Anglo-Saxon—a racial designation which 
as accurately includes the Dutch as the English Of 
course, it was not to be expected that these vast herds 
of game would be left in 6ole possession of a country 
which is adapted in many respects for the white man’s 
habitation, but it 15 inconceivable that South African 
and Imperial statesmen could during the whole or the 
nineteenth century have been so utterly without an 
appreciation of zoology as to have made no provision 
in the establishment of reserves for the retention of 
a fauna whch made South Africa ono of the most 
interesting countries in the world. It Is true that some 
fifty years ago a plea was put in for the preservation 
of the lion in the Orange Free State, but this was so 
that the lions might prey on the immense herds of 
gnus and zebras which were devouring all the grass 
One inducement to exterminate the antelopes, zebras, 
and quaggas lay In the value of their hides, which at 
one time formed an important article of export from 
Cape Colony. In i860, when the late Duke of Saxe- 
Coburg visited the present Orange River Colony, a 
big hunt was organised. A thousand natives assisted 
In driving the game, and It was computed that some¬ 
thing like 25,000 antelopes, zebras, and ostriches were 
driven before the Prince and his staff, and that the 
battue, in which many Europeans and natives took 
part, resulted In the slaughter of more than 6000 head 
of game. The story is much the same throughout 
our self-governing colonies^Canada, Australia, New 
Brltlsh^uiana, and Fiji take no heed of the 
Add witness its extirpation with apathy, if 
horiWmirkSnd of foolish triumph over nature, while 
witHchudiah assiduity they attempt to domesticate the 
birifs and beasts of Europe. 

V Though the writer of this book', preaches so 
effectually in the cause of saving-what still remains of 
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the South African fauna, and offers excellent sugges¬ 
tions for the purpose, he is nevertheless somewhat in 
the position of Satan reproving - sin He appears to 
have spared but little in the wpy of buffaloes, ante¬ 
lopes, zebras, or hippopotami that came in his way, 
and his beautiful photographs—over and over again— 
of his trophies make one wince at the shocking and 
needless extirpation of creatures more wonderful or 
btautiful, in their physical aspect, than their destroyer 
\ typical instance of this may be seen in the illustra¬ 
tion on p 227, and it must be borne in mind that this 
(ollection of trophies refers to the already sorely 
diminished game of Zululand 

An interesting chapter contributed to the book by 
Mr Cronwnght Schreiner deals with the marvellous 
migrations of the springbuck, which until recently 
used to pour down at intervals from the northern 
regions (Bcchunnaland and Transvaal) over the more 
setllrd district* of South Africa. These movements, 
Mr Schreiner thinks, arc due to drought in the hinter¬ 
land forcing the springbuck to move in enormous 
numbers in search of fresh pasture Mr Schreiner 
himself computes the number that he saw in 1896 in 
one of these extraordinary migrations at 500,000 An 
excellent photograph is given of these migratory 
springbuck on the trek Of course, on these occasions, 
the (-features were so massed together that flight from 
human beings, Leopards, or lions was impossible 
ITicrr have even been occasions when men on foot, 
oiertaken by one of these surging crowds of antelopes, 
have been knocked down and trampled to death Mr 
Findlay puts in a very strong and valid plea for a 
gigantic zoological gardens to be created by the State 
it Pretoria, Inking advantage of its genial climate, 
its abundant water supply, and the fact that so much 
of the local vegetation is of a semi-tropical character 
The book under review is well worth reading, and 
will be of permanent value as recording some excellent 
pictures of the South African buffalo, a form which, 
owing to the ravages of rinderpest and the attacks of 
sportsmen, is not very far off extinction, 

H H. Johnston 


ENGINEERING SCIENCE, 
Engineering Standards Committee No 3 Report 
on the Influence of Gauge , Length and Section of 
Test Bar on the Percentage of Elongation. By 
Prof W C Unwin, F.R.S. Pp ai, and 2 dia¬ 
grams (London Crosby Lockwood and Son.) 
Price 25. 6 d net 

Technical Mechanics By Prof. E. R. Maurer. Pp 
xvi+ 382 (New York. John Wiley and Sons; 
London . Chapman and Hall, Ltd., 1903.) Price 
75 net. 

HE first of the volumes under notice is one of the 
reports published by the Engineering Standards 
Committee, which is doing such valuable work at the 
present time, and deals with the very important 
question of the proper dimensions for test bars In order 
that the percentages of elongation in different sets of 
experiments can be compared with one another. The 
report is written by Prof. Unwin, F.R.S., who carried 
NO. 1788 , VOL 69] 


out n scries of original investigations for the com¬ 
mittee in order that ihc\ might have definite experi¬ 
mental data before coming to any decision ns to the 
proportions they would recommend for Lest bars 

A brief historical summary of our knowledge on 
this question from the first enunciation of Barbu's law 
in 1880 up to the present is first given, imd then the 
author describe* in detail his own series of experiments 
on ship and boiler steel plates In the body of the 
report are given summary tables of the results 
obtained, and in the appendices Tull details of the 
various tests, while the results are shown graphically 
m the diagrams appended to the report It was clearly 
shown by one senes of the tests that serious errors are 
introduced in comparing the ductility of bars when 
the width of the cross section is kept constant. •wf* 
therefore the cross sectional area is allowed to vary 1 

In disrussing the rules which might be laid down 
for standard sizes of test bars, the author points out 
the grave practical difficulties whiih arise in either 
varying the gauge length so as to keep the ratio 
Iji/a constant, or in keeping both gauge length and 
cross sectional area constant He suggests that the 
best plan, from a scientific point of view, would be 
to keep to a gauge length of 3 inches, and a cross 
sectional area noL exceeding 1 square inch for all 
plates from | inch to 2 inch in thickness, such plates 
constituting the great bulk of those tested for com¬ 
mercial purposes As an alternative it might be 
advisable to specify a fixed gauge length of 8 inches 
and a width of test bar not to exceed 2 inches for plates 
lying between j inch and { inch in thickness, and then 
to draw up special rules fo£plau*s lying outside these 
limits of thickness The author, it might be pointed 
out, has lately given a much more complete account of 
this piece of research work in ,1 paper read before the 
Institution of Civil Engineers on November 10 last. 

If the various reports of the Standard Committee 
are all carried out on the lines of those issued up to 
the present, they will prove of the utmost value to 
engineers and to the engineering trade of the country. 

Prof. Maurer’s volume is a text-book on theoretical 
mechanics for engineering students, the subject* 
treated having in all cases a direct bearing on engineer¬ 
ing problems. It is divided into three sections— 
statics, kinematics, and kinetics—treated In the order 
in which they are given. 

In dealing with statics, the author adopts freely both 
graphical and analytical methods, and we strongly 
approve of this plan, as it has always appeared to us 
most unwise to divorce these two methods of treatment 
of statical problems * if properly handled together they 
greatly assist the beginner in overcoming aotifte of 
the notorious stumbling-blocks in this branch ol 
mechanics. A particularly useful chapter Sn this 
section, both for teacher and strident, h vt., In which 
a series of practicalprobfons involving the application 
of the principles of equilibrium, (worked out in Wife 
chapters) are dealt with both^faphidslfy and algebra¬ 
ically ; the examples cover stick cases as flexible cords 
in tackles, jointed fraffnes, and friction in screwy 
joints, belts, ft*. ^ 

Kinematics is treated mainly from the point or vMhj 
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of its application in the third section on kinetics, but 
special attention is devoted to harmonic motion, a 
matter of great importance to engineers engaged in 
the design of valve gears, and the investigation of the 
valve motion due to any type of gear In the intro¬ 
ductory chapter to kinetics, the author discusses fully 
the difficulties due to the two systems of units adopted 
in dealing with 44 mass M ; he realises that the gravita¬ 
tion system, or so-called 11 engineer's system,” is not 
likely to be displaced in spite of the constant en¬ 
deavours of reformers; it is, m fact, too convenient 
and enters too constantly into the ordinary engineer’s 
everyday work to be lightly given up He suggests 
a name for it—the gee-pound or the gee-kilogram— 
but we arc afraid such names are never likely to be 
adopted generally, the present method of explaining it 
as the 14 engineer " unit is sufficient for all practical pur¬ 
poses, and the names suggested seem to us only to add 
to the existing confusion This section is an exceedingly 
good one, the practical applications are well chosen, 
such as inertia of reciprocating parts in engines, 
vibration of springs, moments of inertia of solids of 
revolution, governors, balancing of rotating bodies, 
friction or pivots, &c. 

In a series of appendices the auLhor treats briefly of 
vectors, rates, dimensions of units and second moments 
at areas The book will be useful to Lhe private 
student of engineering who is striving to get clear 
ideas of the fundamental principles on which so much 
of his work is based, and will probably be adopted in 
many technical colleges as one of the standard text¬ 
books on mechanics T. H. B. 

THE GROWTH OF A FEDERAL EMPIRE . 
Geographic Influences in American History . By 

Albert Perry Brigham, AM, F.G S A., Professor 

of Geology in Colgate University. Pp. xn + 366. 

(Boston, U.S.A., and London . Ginn and Co , 1903.) 

Price 6s. 

ROF. BRIGHAM, already known to geologists 
by a concise and clearly written text-book, here 
makes on appeal to the historian and the geographer. 
He does not start with generalisations as to the arrival 
of the first men on the American continent, or as to 
Us situation between the two ends of the Old World; 
but he brings us at once to the adventures of 
Columbus, of Cartier, and then of the English 
settlers, who found Spaniards south of them and 
Frenchmen to the north, and who thereupon colonised 
the central seaboard. "America," in this compact 
treatise, is wisely limited to the United States, with 
•o much of Canada as is inevitably miqgled with their 
history. The style is direct and even vigorous; in,, 
Pvof. Brigham k s crisp sentences there is a continual 
fWdtal stimulus, and it would be'Tiard to find a re¬ 
dundant word- We do not like the poetry that Is 
quoted in the book, for the benefit of the general 
reader, half so much aa the author's own admirable 

. the rise of New York 1> traced to the formation 
pf ^ Erte Canal fin 1835, whereby the grain of the 
djenliwrphdne was brought through the Mohawk gap 
-*■IttL 17 VOL 60I 


and floated down the Hudson The Appalachians 
have long proved hard to traverse further ^outh, the 
railways, some of them quite recent, crossing the 
range at heights of about two thousand feet The 
story of the decay of agriculture in New England (p. 
47) throws a somewhat melancholy light on the com¬ 
petition between cast and west. The author (p 64) 
believes that Lhe decay is temporary, and that much 
of lhe farm-land in the east will relapse into beneficial 
forests. The possibility of a balance of mutual utility 
between districts one or two thousand miles apart 
affords a pleasant contrast with our tariff-bound 
Disunited States of Europe. When, however, Prof- 
Brigham asserts that North America was meant to be 
owned by onr great nation, we think that he is reason¬ 
ing backwards from the feelings of the present day. 
A strong Spanish race might long have held the west, 
a strong French federal republic might conceivably 
have occupied the plains, and a chain of custom¬ 
houses might have existed in the twentieth century 
on the rim of the Alleghany plateau We suffer daily 
111 the Old World from violations of geographical pro¬ 
priety, which far surpass anything that would have 
arisen from such a partition of America 

Prof. Brigham is, however, always willing to lay 
a proper stress on human enterprise and human in¬ 
dividuality. The eastern States became divided (p 75) 
ns much by differences of 44 breeding ” and ancestral 
habit as by geography , and the men whose modes of 
thought allowed them to work hard with their hands 
have naturally come best out of the struggle 

We have some suspicion that the author prefers 
Pittsburg to the blue-grass meadows of Kentucky, 
even when he pictures so charmingly (p. 102) the 
primitive backwoodsmen, brought up amid a 41 stable 
environment in a remote region " After all, the de¬ 
velopment of machinery has bern the making of 
American agriculture, and it may be difficult, in such 
a country, to perceive that the growth of cities beyond 
a certain size and standard is ns inimical to social 
development as is actual isolation in the fields In 
the Old World we have so many interests, unconcerned 
with material prosperity, that we view the growth of 
Glasgow or Duluth (p 137) with concern rather than 
exultation. There is plenty of romance, however, in 
the story of the capture of the French area on the 
Mississippi (p 147) from itp English overlords, and 
abundant cause for national fervour in the map given 
Opposite p. 314, showing the progressive expansion 
of the United States. The most striking feature, 
perhaps, in this graphic epitome is the extent of the 
Louisiana territory, obtained by purchase from Spain 
in 1803, and stretching west from the Mississippi to 
the head-waters of the Missouri. 

<f The West," says Prof. Brigham (p. 308), 41 is the 
cosmopolitan part of America. A thousand miles is 
a short excursion, and across the continent is not an 
undertaking. Men who could not change their 
horizon without homesickness did not go west; they 
are independent of distance, .they are accustomed to 
looking up to find their mountains, knd their children 
are born into their wide, free life " 

After remarking that the Pacific coast will 11 in 
coming dyys be commercially independent of the 
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East," our author endeavours, in chapter xi, to build 
up a theory of permanent unity on the commingling 
of diverse races in every portion of the union. But 
will the ethnographic product of these races, when 
immigration has been stopped by law, necessarily re¬ 
main the same under all this variety of geographical 
conditions? If Scrgi, to quote an extremist, is correct, 
the widespread Mediterranean race has already 
blossomed out into many “ nations,” with aspirations 
and rivalries of their own. It may hereafter be no 
loss to the great continent that diverse States, united 
in a federal peace, shall rival one another in an equal 
diversity of arts, an equal diversity of mental atti¬ 
tudes. Observers in Europe, who recognise the in¬ 
dividual insight of the Latins, and the collective 
solidarity of the Slavs, may not regret, with Prof. 
Brigham (p 329), 11 the decline of the Teutonic 
stream,” and the growth of these two elements 
England would be a poor country if the Teutonic 
stream had dominated her thought, and France owes 
her laws and manners to the Latins, and much of her 
early solidity to the Burgundian savages whom she 
absorbed upon the east " The pervasive leaven of 
our American land and our Americanism ” may be 
trusted to adapt the crudest strangers to their new 
geographical environment. If America has overcome 
the spirit of Cotton Mather, she will overcome the 
exuberance of a few Italian bandits, and the depression 
of the Poles, who are still seeking for a fatherland 
In conclusion. Prof. Brigham’s book, allowing for 
some expressions in American, would be an admirable 
one for the higher classes of our schools. Read with 
a good map, and with reference to histories and 
encyclopeedias during hours of preparation, it would 
provide our youth with a line lesson in federal ex¬ 
pansion, to Jay beside those absorbed from, let us say, 
the intensities of Rudyard Kipling. 

Grenville A. J. Cole 


OUR BOOK SHELF 

A New Theory of Organic Evolution, By James W. 
Barclay (of Glenbuchat). Pp. vi+174. (Edinburgh 
and London - William Blackwood and Sons, 1903.) 
Price 35. 6d. net. 

The purpose of this work, in the words of its author, 
is 14 to test by the common-sense that Huxley says is 
science, whether the Darwinian doctrine, that the 
evolution of life (sic) on our planet was brought about 
by natural selection and other secondary causes, 
accords with ascertained facts, or satisfactorily 
accounts for the natural phenomena it professes to ex¬ 
plain, and, also, to submit a new theory that will 
explain satisfactorily the admitted facts of evolution.” 
Mr, Barclay's fitness for the task he has undertaken 
may be judged by the following particulars. In a 
chapter on 41 Phases of the Embryo and Fragmentary 
Organs,” he speaks of 11 the transformation of gills, 
visible at an early stage in the embryo of mammals, 
into lungs.” In a subsequent chapter he asks, with 
reference to the whales, u Is It possible to conceive that 
transformations so- great-one pair of legs Into fins 
and the other pair into a tail^could have been brought 
about by natural selection, accumulation of beneficial 
differences, use or disuse, or changed conditions of 
existence? How, then, does Darwin'a theory explain 
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these changes? ” We confess that we are not pre¬ 
pared with an answer to this question j probably, how¬ 
ever, the author here intends his wbrds to bear some 
other than their obvious meaning, When we find, a 
little further on, a reference to 11 Professor Welssman 
in his 1 Germinal, 111 it is easy to form a conjecture as 
to the author and treatise intended; but one may be 
pardoned for not at once recognising the co-discoverer 
with Darwin of natural selection under the designation 
of ” Mr. Alexander Wallace ” The author's 41 new 
theory ” is simply the outworn hypothesis of special 
creation in a peculiarly irrational form. 

No one thinks of editing a classical text without 
some knowledge of the language. But it seems that 
there are persons who are quite ready to publish their 
views on evolution without having mastered the 
alphabet of the subject. F. A D. 

Guide du Calculateur . (Astronomic, G6od6sie, Navi¬ 
gation, &c) By J. Boccardi, Pnvat-docent 4 
1 ’University, Chef de Service 4 I’Observatoire de 
Catanc Part 1 , pp. x + 78; part il., pp viii+147 
(Pans 1 A Hermann, Catnne (italie) 1 J. Pastore.) 
The author takes for his motto a sentence of Liagre, 
“ Les plus grands g£om&trcs de rAlicmagne, Gauss, 
Jacobi, Encke, Bessel, &c, n'ont pas dddaignl de 
descendre dans de rnmuLieux details de calcul.” Part 
i deals with rules for calculations in geneml, degree 
of exactitude necessary, choice of tables, discussion of 
various tables of logarithms, the use of Gauss's sum 
and difference logarithms, tables of squares, quarter 
squares, &c It also deals with practical hints to 
romputers, the use of graphic methods and the slide- 
rule, and points out the desirability of commencing 
addition and subtraction at the left Chapter vm ends 
with the excellent piece of advice, 11 Enfin, e’est une 
rfcgle gdndrale de nc pas se presser.” The last chapter 
treats of the detection of errors Part l. may be con¬ 
fidently recommended to all computers. Part ii. com¬ 
mences with remarks and exercises on interpolation, 
then follow examples of the method of least squares, 
astronomical calculations of frequent occurrence, the 
ephemeris, determination of an orbit from three 
observations, parabolic orbits, correction of an orbit by 
differential coefficients, and perturbations. The bulk 
of this part thus appeals to the astronomer. The last 
chapter describes some geodetic problems, but they 
are mainly not of a type used by British geodesists. 

C. F. C. 

Penrose's Pictorial Annual The Process Year-book, 
1903-4. Edited by William Gamble, (London 
A. W. Penrose and Co) 

Once again it must be said that there Is nothing but 
praise to be bestowed on the present issue, the ninth, 
of this beautifully got up volume. a Paper, printing, 
letterpress, illustrations, cover and binding are all alike 
in excellence, and it seems difficult to conceive hpw the 
book could in any way be improved. 

The editor, however, is not of the same opinion, for, 
speaking of the standard of process work, he says 
“ we do not consider it is by any me&ns so high as it 
might be.” We learn from him, further, that 44 the 
methods by which these processes are worked are by 
no means the most exact, nor the most careful, and 
rocess work is yet but a young industry, which has 
ardly yet shaken off the trammels of haphazard ex¬ 
periment and rule of thumb work which must* 
necessarily precede the settled conditions" of sound ‘ 
practice based on good theory.” 

It is gratifying, therefore, to know that higher 
things may yet be attained, hut neverthetoee he who 
wishes to make himself acquainted with Hia pnbspnt 
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state of process work will be astonished at the wealth 
and efficiency of methods that are at his service as 
shown by the admirable specimens which arc included 
in this volume. 

Tha present issue is considerably larger than its 
predecessors, both the articles and illustrations being 
more numerous, greater prominence is fpven also to 
the work of various technical schools and institutions 
. Enough, perhaps, has been said to indicate the value 
of this book, which so beautifully portrays the present 
stage of advancement in process work 

Geometric dcr Dynamen By E Study Two vols. 
HP xiii + 603 (Leipzig B. G Teubncr, 1901 and 
190J ) 

Tnfi title of this book is somewhat misleading The 
object of the first two parts is the discussion of certain 
geometrical theorems. From Lhese the laws for the 
composition of wrenches (Dynamen) can be deduced 
as particular cases To this special application, from 
which the book takes its Litle, only pp. 116 to 121 arc 
devoted In the first part of the book the geometrical 
theorems (which deal chiefly with Lhe composition of 
vectors, wedges, motors, ) are proved by purely 
geometrical mrthods, and the reader is assumed to 
have only a good working .irqunmtance with purr 
geometry, and in particular a knowledge of the theory 
of the composition of screws and translations (such as 
is supplied, for instance, in Schornfiies’s 41 Krystall- 
systemc und Krystallstructur,” pp. 326 to 340) In 
tnp second part the analytical proofs of the same geo¬ 
metrical theorems are given, but the author still con¬ 
fines himself to elementary methods. The third part, 
which contains the larger portion of the book, appeals 
to a more advanced class of readers who are familiar 
with the method of modern analysis and the theory 
of groups, Here the author seeks to supplement the 
work of Pldckcr, Ball, and Sturm, and to give a com¬ 
plete discussion and classification of linear line-com¬ 
plexes A good index and table of contents arc given 
in the second volume. H H 

The Schoolmaster's Yearbook and Directory, 1904 
Pp, k+1030. (London Swan Sonnenschein and 
Co . Ltd , 1904.) Price 55, net. 

This is the second annual issue of a very useful publi¬ 
cation. It is, what on the title-page it professes to 
be, a reference book of secondary education in 
England and Wales The book consists of two parts; 
the first contains general information and the second 
comprises lists of secondary schools for boys and of 
the masters who teach in them. The general inform¬ 
ation would have been more useful and more easily 
accessible had it been considerably condensed; for the 
essential matter in works of reference is to have the 
important facts clearly presented with a minimum of 
description. The 41 Yearbook ” is, however, sure to 
be widely used, and deserves the popularity it has 
secured. 

Junior Country Reader, I. True *Apimal Stories. 
By H, B, M. Buchanan, B A., and R. R. Q+ 
tGregory, pp. vi+121. (London. Madmillan arid 
. Co., Lid,, 1903.) Price is. 

Tails tales, told in very simple language, are sure to 
children of seven or eight years of age. The 
stone? are founded on fact—some of them upon 
observations recorded from time to time In Nature. 

lUustradons, from photographs by Mr. Charles 
KeM&ar e nttmetfut and good. The book should serve 
to Shaken In children an interest in animal 
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LETIERS 10 1 HE EDll OR 

[The Editor docs not hold himself responsible for opinions 
expressed by hh correspondents Neither can he undertake 
to return, or to correspond With the writers of, rejected 
manuscripts intended for this or an y other purl of N vruaa. 
No notice is taken of anonymous communications ] 

Destructive Action of Radium 

It may interest some to know that radium destroys \ege- 
talile matter I happened to replace the u*>uuL nuca plated, 
used to keep in the small quantity of radium in its ebonite 
box, with j piece of rnmbric, so as lu permit the whole of 
the emanations to paw out, mica stopping the a rays 
In four days the lambnc was rotted .iwjy I have re¬ 
placed it now several times with the same result 

Htviiisuooi) 

Ubthswood, Renfrew, N B , Kebruar) 1 

Phosphorescence of Photographic Plates. 

With reference to letters in Natuhf of January 28 and* 
preceding numbers, on " Phosphorescent e of Photographic 
Plates, 11 it seems to be not out of place to direct the atten¬ 
tion of those interested in the subject to Wiedemann's 
Annalen of 1888, vol, xxxi\. There will be .found, on pp 
018-925, information which may prme of use in further 
investigation P Lfn vhi> 

Kiel, January 31 

The French Academy 

W'iiai Mr J Y Buchanan says (p 293) about the Frent k. 
\cademy is to me much more wonderful than the revela¬ 
tions of radium It appears that there is'a happy land close- 
by where a scientific man of rciogmsed standing can indulge- 
in the luxury or original research, and then send in an 
account of his work, not to have it rejected by the opinion 
of, sav, a couple of fellow-men, but actually to have ft 
published as a right 1 This seems impossible It is the 
encouragement of original research. Perhaps it Is hopeless- 
to expert such freedom in this stick-in-the-mud country, 
which is so much in love with tradition and antiquated 
forms Without any desire to be 11 contumelious, 11 I would 
say that our Royal Society reminds me of the Hou&e of 
Lords in many respects Ou\ cr Ugavisiuk 

January 31 

Ambidexterity. 

In rertam schools, notably, for instance, in Mi*. Liberty 
Tadd’s art schools in Philadelphia, children arc taught to* 
become ambidextrous, at least to a considerable extents 
The advantages of this plan have seemed to be evident, but. 
Mr. Wm Hawley Smith, the well-known writer on 
educational topics, has lately (School and Home Education, 
March and October, 1903) argued against it In a letter 
just received from him, his views are concisely summed up 
as follows -— 11 My notion is, that it is not worth while to try 
to make all our children ambidextrous I believe that it is 
far wiser to follow nature's lead, with each individual child, 

1 and develop them in the use of their hands as they naturally 
wish to use them. , . I am sure that, in most cases, we* 

shall fail to secure real skill with either hand if we strive 
to train both to do the same work." Mr. Smith further 
argues that it Is hard enough to train one hand to do the 
more complicated kinds of work, and that It does not pay 
to waste energy trying to accomplish lhe more difficult teat 
of training both. Of course the validity of this argument 
defends largely upon the assumption that the lack of 
coordination ordinarily seen in adults is inherent, and not 
the result of acquired Habit, or not largely so It is perhaps, 
allowable to suggest that this point has not >et been fully 
decided. It 1 ? also a question whether the relative inability 
of one hand Is correlated with an Inefficiency of the opposite 
side of the brain, or putting it another'way, whether 4 he 
extra muscular activity necessary to train two hands instead 
of one involves a similar Increase In mental activity. 

There Is, however, a third possible plan to follow. While 
I am in nprly all respects right-handed, I draw with my 
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Ml hand, and have always done so from earliest child¬ 
hood Without being- able to prove it, I have believed that 
this specialisation of the hands was advantageous With 
my right hand 1 cannot draw at all, nor can I write with 
my left, except, of course, as anyone *an, very badly If it 
is .1 fact that to trnin the left hand for special purposes, 
sin h as drawing, Js advantageous, this is worth knowing 
Its theoretical explanation would agree verv well wuh the 
\iews of Mr Smith, and it seems to me IhaL there is enough 
probability in the idea to make it worth following up 
Perhaps some of jour readers mat he able to throw light 
upon it I I) A CorKKRFii 

Colorado Springs, Colo , USA, Januarj 13 

Science at Oxford and Cambridge 

li is very surprising to hud Prof Perry charging Oxford 
with fearing and hating natural science 

Nearly thirty years ago 1 was engaged in a cave rescan h 
which involved geology, /oology, and anhipulogy, bear¬ 
ing on the cavf, its fauna, and nhjrxls of human workman¬ 
ship One of mv colleagues was Mr W Bruce Clarke, ami 
I derived \ aluable assistance from Truf Boyd Dawkins 
HoLh these gentlemen took first classes in natural srieme 
at Oxford home years afterwards I investigated Lhe 
dentition of Aplysuc Ihis work was subsequently taken 
up and completed by another Oxford man, Mr Walter 
Oars tang I had been myself iniuh assisted In the Rev 

T R R Stebbing, F R S , formerly tutor of Worcester 
College, Oxford 

So far us ( a mb ridge is concerned, in two other subjec t* 

I took up viz sea-wa\es and petrology, there was no need 
to gu outside the university, and I may sav that the grralesl 
authority on the dentition of gastropods is the Rev I’iof 

II M (iwatkin, who cannot be persuaded to publish a Line 
on the subject, to the very serious loss (o science 

From what I can observe the training of both Oxford 
and Cambridge is so excellent that Lhe better men are fil 
to do first-rate work in almost any branch of natural science 
As I have said. Prof Gwatkm is the authority on lhe 
dentition of gastropods, while the author of the treatise 
on molluscs, in the 11 Cambridge Natural History," is the 
Kev A H. Cooke, a senior classic 

Then we find a senior wrangler, who was not a chemist, 
setting up a laboratory at home and discovering argon 
Then again, we had that wonderful professor of mathe¬ 
matics, lhe late Sir G. G Siokes, illuminating every 
physical subject he approached 1 had two correspondences 
with that illustrious worker, in one of which he conducted 
me to the very edge of the known, und concluded with lhe 
sentence (referring to a paper), “ You will be able to judge 
how far what you have observed may be additional to what 
is there given " I think that is the distinction between 
Cambridge research and much modern work The latter 
is greatly a matter of text-books and the opinions of authori¬ 
ties, The Cambridge man has conducted you to the 
.absolute front before you know where you ore, and there 
he leaves you to work alone That has happened to myself 
repeatedly The modern school is a little apt to give and 
take opinions. It is as hard to get an opinion out of a 
typical Cambridge man as a direct answer from a Quaker 1 
Cambridge has no use for opinions A R Hunt 


Curious Shadow Effect 

In connection with the 11 Curious Shadow Effect" 
mentioned by your correspondent, Mr. H M Warner 
< Nature, January aB, p. 396), may I be permitted to direct 
your attention, and his, to a somewhat peculiar 11 species " 
of Brocken which I attempted to describe some years ago 
in the Scoflwh Mountaineering Club Journal (vol 11 pp. 
33-33, 1B93)? I ask this, not with any idea of replying to 
Mr. Warner's inquiry, but to ask another question which 
perhaps may be answered at the same time. Referring to 
the above mentioned note, I ask the question, 11 How was 
it that more than one image was visible to each of our 
party? " 11 Standing close together, oil five or six Images 
were visible, all within the wide outer halo; but of course, 
not one of us saw more than one set of concentric rainbow 
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bunds or circles—R O Y.G B I V. —and at the lower 
limbs of the halos nothing of our reflections could be seen, 
because we were standing slightly below the dip of the 
ridge " 

lhe time of day was between 11 a in and noon, and the 
date was November 34, 1903 In Mr Warner’s case the 
date was still nearer to inul-winter, and the time of day 
" near selling ” (1 r " within an hour of setting "), and 
therefore considerably after noon, ns shown in the sketch 
nf position How are the rays affeited by refraction and 
reflet t ion 7 

1 have neur seen nor heard of a quite similar Brocken, 
so I named him *' lhe Brut ken of TardulfT ” (Hill in 
Stirlingshire) Juiin A Hamm* Brown 

Dumpaee, Larbert, Stirlingshire, N B , January 39 


Subjective Images 

In (urroborahon of Pi of Herbert McLeod’s observation 
(p any) ns 10 fbe bright red appearance of printing when 
the ives were exposed to the glare of a white rhalk road, 
Will you allow me to reiord an effecl 1 have several times 
seen whin walking over snow while facing bright sun¬ 
light 7 On such occasions every dark object on the snow, 
and even lhe shadows in small deep depressions in the 
snow, have all appeared to me of a vivid blood-red colour. 

As to an allied poini, i should be glad to be allowed to 
mk whethir the experience of other observers coincides with 
my own as to the tint of objects seen when the eyes are un¬ 
equally illuminated If one eye, right or left, is in full 
light, and the other shaded (the hand will give shadow 
enough), then, by 1 losing the eyes alternately, 1 always find 
that the held of vision of the shaded eye is of a distinctly 
warmer tint than that of the eye in full light If, as Sir 
Michael Foster says, both eyes respond equally to a stimulus 
applied only to one, then the explanation which naturally 
suggests itself, that the difference in the tint of the light 
seen is in some way dependent on the differing expansion 
or constriction of the two pupils, becomes inadmissible. 

Kew, January 30 E Hi'niiARU 


Uie of the Kinematograph for Scientific Purposes, 

By means of the kinematograph it is possible to show 
to the eye the whole course of a visible phenomenon, either 
at the rate at which it actually happened or at any faster 
or slower rate that may be desirod 
Already it has been made use of to exhibit many pheno¬ 
mena the actual rate of happen mg of which Is too rapid to 
admit of direct visual perception, as in the case of sound 
waven and the flight of bullets, but there would seem to be 
as great possibilities of useful application to render the 
progress of slow motions perceptible For example, the 
changes in a cloudy sky are usually so gradual that it is 
difficult even for a close observer to form a definite mental 
picture of what has happened in the upper air during, say, 
a few minutes or a few hours 'this difficulty is due not 
merely to the slowness of the changes, but to their com¬ 
plexity But suppose that under favourable conditions a 
good cloud-scape could be photographed, say, 500 times In 
an hour, and the results put through a kinematograph In 
one minute, it could hardly fail to help the meteorologist 
to get a clearer idea of what really happens above us, 
especially as for purposes of study the same phenomenon 
could be made to pass before the eyes of the student as 
often as he might desire Perhaps our meteorological 
observatories may carry this method far. 

Again, suppose a similar application made to thO growth 
or flowering of a plant. 1 imagine that few botanists have 
the patience and power of concentration that would be 
required to get as dear and definite an Idea of such a 

S rocess by direct observation as one could easily acquire 
y the aid of the kinematograph, and even supposing a 
botanist possessed a perfect mental grasp of the process, 
If he wished to describe It to pn audience would he not Jfod 
the klnematographlc representation of it an Invaluable Ptd? 

No doubt many other possibilities will suggest themselves 
at once to the reader, R, f jit. ' 
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OBSERVATIONS ON THE NATURE OF 
CANCEROUS GROWTHS . 


Tlif UCH of the advance made within recent years in 
our knowledge of the nature of disease can fairly 
be traced to the general recognition of the principle 
that pathological problems can be resolved in the 
first instance into cell problems Not only is the 
modern practice of aseptic surgery founded "on ihis 
principle, but it also forms the basis of rational as 
opposed to merely empirical therapeutics 

It is not, however, always easy to interpret the evi¬ 
dence drawn from a study of the cells, for though they 
may be described as the units of bodily organisation 
they arc themselves extremely complex Thus it hap¬ 
pens that the explanation of this or that senes of 
phenomena is often reached by a roundabout route 
Amongst the diseases in which the cellular aspects 
of the case thrust themselves prominently into the 
foreground, few .are perhaps more remarkable than 
those malignant tumours popularly grouped under the 
general term of cancer Thesui growths are very 
numerous in character, they appear in widely different 
regions of the body, and they produce more or less pro¬ 
found disturbances in the organism in which they 
occur, They arc not restricted to mankind, but, as 
means of investigation are improved, they are shown 
to afflict members of very different groups of animals 
included in the Vertcbratn, and it may be expected that 
they will probably be identified in invertebrate animals 
also when a systematic search is made for them 
But however diverse these growths may be, both as 
regards the animals in which they occur and in the 
gross structure which they exhibit, they nevertheless 
present one important feature in common They all 
essentially consist of cells that are multiplying in a | 
manner uncoordinated with the requirements or advan¬ 
tages of the remaining cells and tissues of the animal I 
affected The growth as a whole behaves as a para¬ 
site—a foreign organism which lives at the expense 
of, and exercises a destructive influence on, the cells of 
the normal tissues it invades The growth itself 
also betrays, in a greater or less degree, an organisa¬ 
tion of its own, mid its cells can commonly be readily 
distinguished from those of the host on which it preys 
This independence on the part of the malignant growth 
has long been recognised, and it is often coupled with 
a power of dispersal in the body that produces 
new centres of infection and consequent spread of the 
disease. This is especially clearly shown in the case 
of a carcinomatous growth in mice, which can, as 
Jensen has shown, be transferred to the bodies of other 
mice by inoculation, and his results have been abun¬ 
dantly confirmed by Bashford and Murray in this 
country. 1 

Although the cellular symptoms nre for the most 
part not difficult to recognise, the causes that deter¬ 
mine the origin of the neoplasm are still to seek It is 
clear, however, that they operate in producing some 
change in cells that previously were not distinguished 
l!? 1 t ^ osc ofc her units of which the body is composed 
Numerous theories and hypotheses have, from time* 
tc time, been advanced to account for'ihe phenomena, 

• *m on ^ w ^ en the nature of the altered structure 
itself is understood that we con expect to be in a posi¬ 
tion to Investigate seriously the nature of the causes 
that produce it, and thence to bring the latter under 
control. 

it has been suggested that a micro-organism is con- 
Wned m the production of some toxin that is more 
oirect iy responsible for the mischief. Sporozoa, yeasts, 
an 4 bacteria* have at different times been 
Jdantfjlqd as the exciting causes, but careful examin- 
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ation has failed to confirm these statements; whilst in 
a number of coses it is certain that normal cell con¬ 
stituents themselves have been mistaken for the sup¬ 
posed parasites A modification of the parasite theory 
assumes that the organisms arc so small as to be be¬ 
yond the range of microscopic vision, but that the virus 
they produce suffices to provoke that cell-proliferation 
which is so characteristic of the growth Such a view 
does not appear to advance matters very much, for the 
supposed virus has not been isolated, nor have the 
organisms credited with its production been procured. 
It may well be that a stimulus of a chemical nature 
underlies the w-holc pmress, indeed, it is difficult to 
escape the (onvirtion thnl it must do so But the first 
useful stage in the inquiry would seem to consist in the 
obtaining of a definite conception as to the nature of 
the cellular changes themselves 

A second theory assumes, as its foundation, the 
existence of cells chat have become displaced, or 
have withdrawn from active cooperation in the 
process of building up the organism during the 
early stages of embryonic life These may be tells 
that should have been destined to give rise to* 
the so-called 11 germinal epithelium," or to ordinary 
somatic tissues In any event, they retain the char¬ 
acters and propel ties of embryonic cells, and are ready 
to start into new growth when appropriate conditions 
awaken them from their dormant state, Hut in 
such circumstances they are, of course, Treed from the 
correlating influences that should and would have 
directed and controlled their multiplication. Thus they 
come to exhibit in a marked degree that potential 
independence which is, perhaps, possessed b\ every unit 
of nucleated protoplasm. 

But this view of the existence of latent germs, scat¬ 
tered over the body fails to account for the remarkable 
nuclear peculiarities presently lo be described, and in>- 
deed it seems to savour rather of a pehtw pruutpn, 
since it involves the assumption that the verv occurrence 
of a malignant (or other) growth necessarily postulates 
the pre-existence of a latent germ at any spot at which 
the disease has made its appearance. 

A third view of the nature of cancer, which may 
perhaps be appropriately designated as the 11 game* 
toid ” theory, has quite recently been put forward 
It is perhaps easily conTused w T ith the “ embryonic 
theory just outlined, but in rcalitv it is essentially dif¬ 
ferent from it The gamcloid theory, whilst taking 
account of the parasitic nature of the grow ih, is mainly 
founded on the discovrry of certain quite peculiar 
nuclear divisions that normally only occur in con¬ 
nection with the formation ot the sexual cells, or of 
their immediate precursors, m the life-hisinrv of the 
organism 

In the first instance it was during ,m investigation 
into the cytology of anomalous growths of ferns, on 
which the present writer, in conjunction with Mr. 
Moore and Miss L Digby, was engaged, that certain 
peculiarities, previously noted, by the two observers first - 
mentioned, on nuclear divisions in cpithchomuta 
assumed an unexpected significance \ renewed inves¬ 
tigation of the cytologies! processes obtaining in 
malignant growths seemed desirable, and this work 
was much facilitated by the additional cooperation of 
Mr C. E Walker 

As the nuclear transformations are somewhat com¬ 
plicated it may be well to explain more fully the 
relevant facts, such as may be demonstrated in any 
ordinary animal or plant, and then to indicate the 
bearing of these on nuclear divisions characteristic of 
malignant growths 

When an ordinary cell of the animal or plant is about 
to undergo division, certain definite and constantly. 
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recurring changes become visible m the nucleus 
Delicate strands make their appearance, and these 
finally segment into a number of rod-like or V*sluped 
'bodies termed chromosomes. The number of chromo¬ 
somes thus appearing in any nucleus of ihe ordinary 
•body or somatic cells is quite constant for -iny species 
•of animal or plant, though different species possess 
different numbers of these chromosomes. In man, for 
example, there are thirty-two, whilst in a lily there are 



Vic 1 —Normal Somatic Mitosis Fig. a -~BeterotypicaI Mitosis 

twenty-four in all the body- or somatic-cells The chro¬ 
mosomes become arranged in a very definite manner 
on a spindle-like structure, and then each of them 
divides longitudinally into two halves (Fig. i), The 
two halves then separate, each travelling to oppo¬ 
site poles, and furnish the material out of which the 
chromosomes of the two daughter nuclei arc con¬ 
stituted 

Although the process, as thus given in the barest out¬ 
line, is constantly met with in all the somatic cells and 
may be traced back to the earliest divisions in the fer¬ 
tilised egg from which the individual has sprung, a 
stage sooner or later is reached in the life-history when 
certain colls become more or less sharply delimited from 
their fellow s, and they finally undergo a nuclear divi¬ 
sion which is very different in character from that met 
with in the other cells of the body. To this particular 
mitosis the term Heterotype has been applied, and its 
onset marks a radical change that affects the organisa¬ 
tion of the descendants of every cell that has passed 
through it 

The features bv which the heterotype can be dis¬ 
tinguished from .ill other mitoses arc as follows .— 
The nuclei grow F to a relatively larger size, and the 
strands from which the chromosomes arise exhibit a 
very characteristic “ bunched M appearance at a par¬ 
ticular siage in the process Furthermore, the chromo¬ 
somes only appear in half the numbers characteristic of 
the somatic nuclei In nun, for example, where the 
somatic number of chromosomes is'thirty-two, only 
sixteen appear in the heterotype division This reduc¬ 
tion is due to the cohesion in pairs of the normal 
chronicisoincs and not to any elimination of them from 
the nucleus The heterotype chromosomes further 
differ from, the somatic ones in form, and this dif¬ 
ference 15 equally marked in both animals and plants. 
They present the form of rings, loops, Ac. (Fig. a), in¬ 
stead of the familiar V-shaped figures; and, further¬ 
more, when arrayed on the spindle each divides, not 
longitudinally but transversely 

Whilst this is not the place to discuss the significance 
of the remarkable peculiarities that distinguish this 
heterotype mitosis, it is essential to realise that it marks 
the point at which the somatic and reproductive ele¬ 
ments diverge from each other in their future structure 
and development At each succeeding division all the 
descendants of a cell that has once divided hetero- 
typitally retain the reduced number of chromosomes, 
but In other respects the normal somatic mitoses are 
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closely simulated (Fig. 3). These post-heterotype 
mitoses arc all distinguished as homotype 

Thus the appearance of the heterotype mitosis marks 
the definite segregation of a sexual series of cell 
generations These may be few as in animals, where, 
after a single homotype division, the sexual elements 
are at once differentiated. In plants, on the other 
hand, it commonly happens that all the descendants of 
the heterotype generation do not actually become dif¬ 
ferentiated into sexual cells, and in any case the latter 
.ire only formed after the occurrence of a number of 
intervening post-heterotype divisions. These, how¬ 
ever, are all characterised by the reduced number of 
chromosomes (homotype), which, as in animals, is 
similarly retained in the nuclei of the sexual cells. ^ It 
is only on the union of ovum and sperm in fertilisation 
that the full somatic number is restored 

It is perhaps unnecessary to insist that the hetero¬ 
type mitosis and its consequences are restricted to the 
reproductive tissue, at least, in the normal body, the 
somatic cells of the latter, in so far as they continue to 
divide, present the same features as before 

The general bearing of the foregoing description will 
become evident when it is slated that both the hetero¬ 
type and homo type mitoses have been, during the recent 
investigations, recognised as occurring in certain cells 
of malignant growths. 

If the advancing edge of an actively. enlarging 
tumour, such ns an epithelioma, be examined, many 
cells will be found to be in various stages of division. 
Near the margin the nurlei commonly exhibit mitoses 
typical of somatic cells (Fig 1), whilst others will be 
encountered that show irregularities of various kinds. 
An excessive number of chromosomes is not uncom¬ 
mon (Fig 4). and here and there pluripolar figures (Fig. 
5) of a remarkable character may be observed. The latter 
occur somewhat unevenly distributed and owe their 



origin, at least in part, to the simultaneous division of 
a group of adjacent nuclei on a common spindle appa¬ 
ratus. Yet other cells will be met with in which the 
process of nuclear division is of a type less complex than 
the normal, and it may be so reduced aa to consist in 
the mere drawing apart of the original nucleus into 
two similar or even unequal halves, with a more or 
less complete absence of all differentiation of ehromo* 
somes, 
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But in spite of these irregularities that tend to 
obscure the more important facts, the heterotype 
division can be recognised with certainty in every 
malignant growth so far examined; and it is pre¬ 
cisely similar in character to the normal heterotype that 
occurs in the sexually reproductive cell scries The 
same peculiarities in the early differentiation of the 
chromosomes culminating in the production of rings, 
loops, &c , the same reduction in the number, and the 
same transverse division of each one when attached to 
the spindle, reappears in these cells with the greatest 
uniformity 

This peculiar mitosis seems to be confined in tumours 
to those of a malignant character, for it has not been 
observed up to the present in any benign growth. It 
would thus appear to serve as a means of distinguish¬ 
ing between the two classes of growths 

Following upon the heterotype division, the homo- 
type stage is reached, but it very soon becomes unrecog¬ 
nisable in most cases owing to the occurrence of the 
irregularities above mentioned. 

The conclusion to be drawn from the above account is 
that, in a most important respect, some of the cells of a 
malignant growth have gone through a change similar 
to that which in normal tissues is confined to the pro¬ 
duction of the generations ending with the formation of 
the sexual cells Such a < onrlusion is further supported 
by considerations derived from other sources 

It has already been pointed out that whereas in 
animals the differentiation of the sexual elements fol¬ 
lows closely after the occurrence of the heterotype mi¬ 
tosis, this is not the case in most plants Thus in a 
fern, the whole prothallium is composed of post-hetero- 
type cells, and the sexual elements only arise from a 
relatively small number of them. Similarly in the 
evnbryosac of a flowering plant, there are certain post¬ 
heterotype cells that are not normally destined to give 
rise to sexual structures But it is a matter of con¬ 
siderable interest to find that cells that Tail m this 
respect not seldom exhibit marked irregularities in their 
modes of further division. Sometimes direct fission of 
the nuclei may occur with suppression of chromosome 
differentiation; in other cases the chromosomes may 
appear, but in quite irregular numbers. 

The similarity of these irregularities to those 
already indicated as present in cancerous growths will 
at once be obvious from what has already been said 

The investigations of Bashford and Murray have 
served to confirm the statements previously made as to 
the occurrence of heterotype and homotype mitoses in 
the human subject These investigators have iden¬ 
tified the same divisions in malignant growths that 
occur In other mammals, in reptiles, and in fish. 
Whether, therefore, the explanation advanced to ex¬ 
plain them, which involves the admission of an essen¬ 
tial similarity as existing between the malignant 
growths and sexual reproductive tissue, be accepted or 
not, it Is a fact that will have to be reckoned with. 

It has been held by some persons that a transform¬ 
ation of somatic into reproductive tissues cannot occur, 
and it is. therefore, necessary to examine briefly the 
grounds on which such an opinion rests . * 

In plants the difficulty does not really arise, for a 
large number of cases are known in which cells that 
have long discharged somatic functions may revert to 
an embryonic condition, and then, after a heterotype 
division, produce from amongst their descendants the 
sexual elements that take part in fertilisation. This 
btt robs the abjection of any a priori force It might have 
bad. It la* however, true that amongst animals the 
etintiesafton does not normally occur, but the existence 
thto diagnostic ftitosls described above as appearing 
W ihe malignant growths affords cogent evidence for 


regarding them as representing such a changed condi¬ 
tion, the true nature of which is, however, masked by 
the invariably pathological features that accompany 
it 

It is not urged that the cancer cells are functionally 
active sexual elements, but rather that they are homo¬ 
logous with such; it has, therefore, been proposed to 
express this idea by applying the term 11 gametoid ” 
to them 

But whilst the existence of the heterotype mitosis em¬ 
phasises the gametoid nature of the cells that have just 
passed through it, there are other phenomena that sug¬ 
gest the interpretation may possibly be carried on to 
another and further stage. Just as the true gametes 
(sexual cells) may fuse, so, too, cases of nuclear fusion 
arc not very uncommon in the post-heterotype cells ol 
malignant growths It would be pVemature at the pre¬ 
sent juncture to attempt to do more than indicate that 
there may be something beyond a mere abnormality 
latent in these fusions. It is, however, a fact that in 
individual cases the fusion figures strongly recall in¬ 
stances of normal fertilisation. Should the suggestion 
turn out to be well founded, and many instances 
apparently support it, much that is still difficult of ex¬ 
planation will immediately become clear The irregular 
nuclear divisions, for example, will be no more surpris¬ 
ing than are those so frequently to be seen in the endo¬ 
sperm of an angiospcrm, or even in the more abnor¬ 
mal results consequent on polyspermy. The inde¬ 
pendence of the neoplasm and its parasitic habit, to 
which attention has already been directed, would be 
still auite explicable, for in a general sense it may be 
stated that a new generation habitually preys on its 
forbears whenever continued association with them ad¬ 
mits of it 

But the problems that especially invite attack 
are those concerned with the causes of the trans¬ 
formation of somatic, into reproductive, cells and 
tissues. These fall within the scope of the physiological 
chemistry of the cell. Something has already been 
done in this direction so far as plants are concerned; 
and, indeed, it would seem that the lower members of 
the vegetable kingdom offer a more convenient material 
for investigation than animals. They are _compara¬ 
tively easy subjects of experiment, and their simpler 
specialisation avoids the difficulties consequent on the 
presence of complicated Subsidiary mechanisms. The 
ease with which Spirogyra, for example, can be directed 
into either the reproductive or the vegetative phase is a 
case in point/ and it is only one out of many that could 
be citeef J- B. Farmer. 


SCIENCE AND MILITARY EDUCATION . 

T HE Journal of the Royal United Service Institution 
for January contains a full account of the impor¬ 
tant discussion on November 9, 1903, initiated by 
Lieut.-Colonel F. N. Maude, late R.E , on the subject 
of military education, and on January 18 there was 
published a revised scheme of subjects for the entrance 
examinations to the Royal Military Academy^ and the 
Royal Military College respectively. The discussion 
at the United Service Institution, which was of a 
decidedly discursive character, dealt to a large extent 
with a real or supposed deterioration of the public 
.school boy of to-day, or at least of those public school 
!hoys wl)9idesire to obtain commissions in His Majesty's 
Army. . , 4 

This pact of the discussion was based very largely, 
on statements made by army tutors, which, though 
there may be some truth in them, must be rather care¬ 
fully sefutinised. ^FlrsC, because army tutors arc human. 
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and have been suffering 1 severely for some years past 
from the fact that the public schools now pass their boys 
directly into Woolwich and Sandhurst in greatly 
augmented numbers, and therefore send far less of 
them to the tutors than formerly And, secondly, 
bemuse, owing to the above mentioned circumstance, 
very few boys now go to the army tutors from the 
public schools, in normal lircumstances, unless they 
-ire n good deal below the average of public school 
candidates; whilst formerly, when these candidates 
were much less carefully looked after in many 
schools than (hey arc now, a great many bays of more 
than average ability passed from the schools into 
the hands of the tutors 'lhe change in the quality 
of* the boys who come mlo the classes of the latter, 
therefore, probably is not due to a deterioration of the 
work done in the schools—even if there be such a 
deterioration— but to an entirely different cause, viz. 
thfat which we have ihdicatcd above 
The truth of the matter, judging from what was said 
in the discussion and other evidence, appears to be 
something of this sort, that the Sandhurst and Wool¬ 
wich candidates of to-day, so far as concerns those 
4i who arp at all likely to obtain a commission,” are sel¬ 
dom “ wanting in the moral qualities of an officer,” are 
willing to learn” and 41 easily interested in their 
work for n time,” but a great many of them are 
41 mentally incapable of concentration ” for anything 
but short periods of time The cause of this defect is 
10 be sought and remedied partly in the schools, partly 
also in modern English home life, but we fear it 
will never be eradicated so long as the militarv pro¬ 
fession continues to be not self-supporting And for 
this reason ■- The supply of able and ambitious young 
men who desire a soldier's career and who are in a 
position to follow a profession which will not, in most 
cases, support them h somewhat small, whilst the 
number of such voting men required for officers is large 
The result is (hat though the competition for com¬ 
missions m lhe engineers is a real one, that for the 
other bramhes of the army is much less severe than is 
generally supposed Hence the spur to work is much 
less than the interests of the army demand 
Other very important topics which came up m the 
disillusion were the methods of teaching mathematics 
n ™ ij 10 great need for more science in the education 
of officers On both these points Colonel Maude is 
thoroughly sound. He advocates a far wider use of 
graphic methods in mathematics, and realises that the 
subjeit could and should be made more interesting, 
though apparently he is unaware of the recent great 
changes that have been effected in this department, 
for lie remarks that he is told the method is in use in 
France, and that he learns from the Engineer that 
1 rof Perry recommends it in England. 

, thesecond subject he says, ” Primarily, we need ” 
in our officers 1 the power to observe farts accurately, 
i.e. scientific teaching and again, in the discussion 
on nis paper he pointed out, what we ourselves directed 
attention to a few days later, that under the proposals 
formulated for the examinations for entrance to the 
army in the future it would continue to be possible 
for candidates to get into the army 11 with no know- 
tedge of Science " and, it may be added, with no scien¬ 
tific training to enable them to sift facts and distinguish 
the true from the false. 

A few days after Colonel Maude’s paper was read 
a protest on the subject of the new regulations was 
made in Naturb, and there were many others, some 
made through the Press and others directed to the 
Advisory Committee These vanous appeals appear 
to have Induced the committee to reconsider the matter. 
But, alasl we find from the announcement made on 
January i8 that the committee has ouite failed fi> under- 
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stand the objections to its scheme, and that in its main 
feature, though not in nil its details, the revised scheme 
is indistinguishable from that which preceded it 

In the first scheme, that which was published in 
November, 1903, lhe provisions were as follows ■ — 

(1) That there should be a qualifying examination, 
which might take the form of a leaving certificate, for 
all candidates, and that this must include English, 
history and geography, mathematics (elementary), 
French or German, and either (a) science, or (b) Latin 
or Greek 

(2) That there should be in addition a competitive , 
examination, and that for Woolwich this should jtf> 
elude three compulsory subjects, viz, English, eitftbr 
French or German, and mathematics t , together with 
any two of mathematics 11 , science, history, Frenph, 
German, Latin, Greek, whilst for Sandhurst there wfcr* 
to be two compulsory subjects, English and French or 
German, together with any two of mathematics i., 
mathematics u., science, history, French, German, 
Greek, Latin. 

On the publication of this scheme it was quuldy 
pointed nut in our columns and elsewhere that it would 
go near to killing science in many, and perhaps in 
most, public schools, since, for reasons which need not 
be repealed, Latin would hold an advantage too great 
to be withstood in such a competition On January id 
some alterations in the seneme were announced 
These arc as follows — 

(1) The subjects covered by the qualifying certifi¬ 
cate will be divided, as shoivn below, into two classes 

Class 1-—(1) English, (2) English history and geo¬ 
graphy, (3) mathematics (elementary) N.B —All 
candidates must lake up and qualify 111 each ol the 
above three ■subjerts 

Class 11— (1) Science, (2) French or German, (3) 
Tjitin or Greek N B —All candidates must take up 
and qualify in any two of the above three subjects (1), 
(2) and (3) 

(2) No candidate will be allowed to take out a 
leaving certificate or its equivalent, or pass the qualify¬ 
ing literary examination, before he has attained the 
age of seventeen years 

(3) The languages w hich may be taken up as 
voluntary subjects at the competitive examination for 
admission to the Royal Military Academy or Royal 
Military College will be—German or French, and Latin 
or Greek. 

No doubt at first sight this seems a considerable 
change in the right direction, since it appears to put 
science on an equal footing with French or German 
and with Latin or Greek But if we look more closely 
into the proposal we see that one of these three sub¬ 
jects, viz. French or German, and one only, is com¬ 
pulsory for both Woolwich and Sandhurst in the com¬ 
petitive part, and must, therefore, be taken up at the 
qualifying stage also by practically every candidate. 
Thus the scheme in its new form is only the original 
scheme rewritten. The real alternative is still, as 
before, between science and Latin or Greek, 1 and 
between these two only. 

U is nothing less than astounding that Lhe body of 
officers and gentlemen who have now had this matter 
before them for several months should so little under¬ 
stand the certain effect of their own regulations that 
they could put forward this change, which is no 
change, after all that has been said and written on the 
subject. 

Taken as a whole, the new proposals do, it is true, 
make a slight alteration. In part il. candidates wttl 
be unable to take up Wo modem or two classical 
languages, which may tend la some slight degree to 
widen the school training of a few of the candidates* 

Rally, In effect, twtwm admon ud Latin 
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But on the main point they wholly fail to meet the 
objections that have been brought forward. 

In our opinion it U a great misfortune in view or the 
present state of affnirs that the War Office has onlv so 
lately become aware of the existence of the University 
of London, and that consequently Sir Henry Roscoe, 
who has given much attention to the subject of army 
axaminations for many years past, has only joined in the 
consultations of the Advisory Committee since the com¬ 
mittee concluded the consideration of this subject For 
this circumstance has prevented the committre from 
having the benefit of his opinion upon the doublv vital 
question—vital equally for the army and for English 
public school education in the immediate future- -What 
19 th** proper position for experimental science in the 
education of an officer * 


The output of coal has risen from million tons in 
1893 to nearly 74 millions in 1902, 84 per cent of the 
coal is raised in Bengal The jield of gold, which 
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output of manganese ore is still more striking 
petroleum is supplied principally by Burma, wni 
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ACCOMMODATION OF SCOTTISH SCIENTIFIC 
SOCIETIES 

'T'HE movement for the accommodation of the 

Scottish scientific societies in the Royal Institu¬ 
tion Building, Princes Street, Edinburgh, to which we 
referred in the issue of December 3, 1903, has advanced 
a stage On Tuesday, January 19, Mr. Graham 
Murray, M P., the Secretary for Scotland, received a 
representative deputation consisting of the council of 
the Royal Society of Edinburgh, ana delegates specially 
appointed by the other societies interested The deputa¬ 
tion was introduced by Sir John Batty Tuke, M.P. 
Lord Kelvin, Sir John Murray, Sir William Turner, 
Sir E. Rowand Anderson, Lord Playfair, Mr. Bernard, 
Lord McLaren, and the Lord Justice Clerk made brief 
statements on behalf of the more important societies 
represented, each speaker devoting attention to some 
particular aspect of the scheme The concentration of 
scientific effort, the practical unification of important 
libraries, which under present conditions could not be 
utilised to anything like their full extent, the enlarged 
scope the scheme would give for the encouragement 
of scientific research, the educative value of such a 
scientific centre upon the community at large, were 
all touched upon. It was also pointed out that the 
movement had its origin in the recent report of the 
departmental committee on the constitution and func¬ 
tions of the Board of Manufactures, and could not, 
of course, be realised until the schools of art at pre¬ 
sent accommodated in the Royal Institution were other¬ 
wise provided for. The Secretary for Scotland in his 
reply expressed his sympathy with the object aimed at, 
although it was impossible for him to commit himself 
at present to the furtherance of any scheme which 
might naturally follow the acceptance of the depart¬ 
mental committee's report. It must be remembered 
that there were other interests to be considered, and 
that it was impossible adequately to provide for all 
claims without removing from the Royal Institution 
some of the parties already in possession. It might be 
possible at a less cost and more efficiency to find 
accommodation for societies like the Royal Society in 
another building with a less expensive site. At the 
same time he felt that this was the fitting time for 
bringing forward a scheme of the kind advocated, when 
the whole question must be faced and the present 
chaotic condition of affairs done away with. Referring 
to some of the practical details which would have to 
be taken up in carrying out the scheme, the Secretary 
for Scotland asked if the societies interested had con¬ 
sidered the question of the up-keep of the building, 
and Sir William Turner replied that that question had 
been gone into very fully, and that they were prepared 
to accept much the same conditions as held in regard 
to Burlington House and the various societies housed 
there, that is, that they were prepared to act the part 
of tenants if the Government would do the outside or 
landlord's repairs. Mr. Graham Murray concluded by 
saying that tie would do his best to Impress upon the 
Government the necessity of dealing adequately and 
generously with what had Jong been a clamant want. 

C. G. K. 

DR. GEORGE SALMON, F.R.S. 

P EORGE SALMON was born in Dublin on 
VJ September 25, 1819, and having received his 
school education in Cork, he entered Trinity College, 
Dublin, and graduated in the year 1838 after a dis¬ 
tinguished university career. He was elected to a 
scholarship in classics in 1837, and obtained first 
senior moderntorship at the honour degree ex¬ 
amination in mathematics in 1838. In 1840 he 
was awarded the Madden's premium, having, in 
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the opinion of the examiners at the fellowship 
examination, 11 best deserved to succeed if another 
fellowship had been vacant." In the year follow¬ 
ing he was elected to a fellowship. In due course 
he became tutor, his duties being to lecture to classes of 
ordinary students twice a day during term, to assist 
in examining and to advise and direct his pupils. 
With a Large chamber of pupils, such as Salmon's, this 
work, though not severe, is liable by its frequent In¬ 
terruption to render it extremely difficult for a tutor to 
carry out any systematic original work; but Salmon 
knew the value of time, and with his wonderful ppwer 
of abstraction he produced most of his forty-one mathe¬ 
matical papers and his four great mathematical 
treatises during his twenty-five years’ service as tutor. 
In 1858 he was appointed Donegal lecturer, and taught 
engineering students the calculus in addition to nis 
tutorial work In 1859 he proceeded to the degrees of 
B D and D.D., and he published in 1861 his first 
scries of sermons preached in the Chapel of Trinity 
College 

It was natural that a man of Salmon's originality 
and versatility should have desired freedom from the 
irksome duties of a tutorship, and m 1862 he was re¬ 
garded as the fitting successor to Graves in the chair 
of mathematics Preferring, however, the Archbishop 
King's lectureship in divinity, which fell vacant about 
Lhc same time, and believing he was certain to be 
elected to this lectureship, he did not present himself 
as a candidate for the professorship. An unfortunate 
mistake and the claims of seniority disappointed him, 
and it was not until 1866 that election to the regius 
professorship of divinity relieved him from his long 
tutorial labours. He was obliged to resign his fellow¬ 
ship, and with it his right to cooption by the board, 
which would have occurred in 1876 

This is not the place to speak of his work as pro¬ 
fessor of divinity, of his treatises on theological sub¬ 
jects, of the splendid services he rendered the Church 
of Ireland during the years following the disestablish¬ 
ment in the revision of the Prayer-book and in matters 
of finance. Suffice it to say that Salmon's powers 
seemed to increase with his years, that his capacity 
for hard work remained intact almost to the end of 
his life, until, in his latest written words, 11 my chariot 
wheels are now running so heavily that you need not 
be surprised to hear at any time that they have ceased 
to move at all," 1 

In 1888, on the death of Jellett, Salmon was admitted 
provost of Trinity College by Letters Patent. He was 
then in his sixty-ninth year, and he held the office 
longer than any provost since the Right Hon. Hely 
Hutchinson, who died in 1794. It was no light taSK 
to which he was called. The governing boay of the 
University of Dublin consists of the provost and the 
seven senior fellows. The provost Is appointed by the 
Crown. The senior fellows attain their position by 
virtue of seniority, the sole condition having been their 
election to a junior fellowship on the results of dn 
examination. This board transacts practically all the 
business of the university. Its members hold the 
offices of vice-provost, registrar, bursar, senior 
lecturer, senior dean, catechist, auditor and senior 
proctor. In addition it not unfrequently happens that 
a member of the board is librarian, or that he takes 
part in the exanfination for fellowship or in soma other 
Important examination. There fs nothing to 'corre¬ 
spond to the Cambridge syndicates unless It be the 
medical school committee or die academic oouifdL 
and of the former a member of the board is the chain* 
man, while at least three senior fellows and the pro* 
vost have belonged to the latter since its Inception In 
1874, the provost being the 

Fiats km to ik Uihnp of CNik had Jntkd it 
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Indeed, Dr. Salmon had no small share in the origin¬ 
ation of the acadenlic council— 14 to cooperate (with 
the Board) and have a share in the regulation of the 
Studies, Lectures, and Examinations . . . and in the 
appointment and election of Professors," but during 
his masterful tenure of the provostship the power of 
the council was not of importance. Enough has been 
said to show the difficulty of Dr. Salmon's office as 
the head of a responsible board overloaded with duties 
of the most multifarious kind—a board composed of 
eight men whose united ages at one time approached 
if they did not exceed the magnificent total of five 
hundred and eighty years. 

However, StHmon was not an old man at seventy, 
nor, indeed, at eighty, nor did he appear so at eighty- 
four to anyone who had the good fortune to enjoy at his 
most hospitable table the delightful flow of his quaint 
and simple humour. No doubt he did in his later 
years £row weary of prolonged controversy, and he 
was willing to put things on with 14 It will do very 
well for my time," or he would use his inimitable 
powers of ridicule or employ the most fantastic and 
ingenious arguments to crush any proposal that had 
not his approval. It might have been otherwise had 
his duties been less laborious, had he not felt con¬ 
strained to rule the board with a rod of iron, had he, 
in fact, more time Lo consider matters which did not 
claim his immediate attention, yet perhaps he did not 
fully realise the enormous changes that had taken 
place in Trinity College during his connection with it 
—changes due to the growth of knowledge and to the 
varied conditions of the tenure of fellowship. Since 
Dr Salmon obtained fellowship the number of pro¬ 
fessorships and lectureships has been just doubled. 
When he entered the college the celibacy statute was 
in force, and with few exceptions fellows were obliged 
to take orders. Rich livings ai\d church preferment 
were to be had. It was possible even for a professor 
of astronomy to step into a bishopric. Many of the 
professorships then held by fellows or by ex-fellows 
are held by fellows no longer, A new and most Im¬ 
portant body of mgn has come into existence—the non- 
fellow professors—men hardly thought of in the days 
when all power and all authority was vested in the 
provost and the seven senior lellows. The senior 
fellows are not what they were just before Salmon’s 
time. The allurements of matrimony or the seduc¬ 
tions of great ecclesiastical positions used to produce 
a rapid flux, and a senior fellow was generally 
coopted in the prime of Hfe^-not as now the survivor 
of a set of men whose constitutions have been most 
thoroughly tested by the rigours of an appalling ex¬ 
amination. 

Though Salmon was one of the first to experience 
these changes, they did not appear to him to warrant 
any corresponding adjustment in college affairs, and 
some deplore his Inaction, yet Trinity College must be 
ever grateful to her late provost for the noble con¬ 
servatism with which he defended her independence. 
He claimed to be the Ordinary of the college chapel* 
end would not admit the jurisdiction of the Archbishop 
of Dublin. He took a leading paftrin the provisions 
to tha position of the divinity school, which 
u absolutely free from clerical domination, its pro¬ 
fessors being elected by the board on their merits and 
on their monte alone. Moreover, it must be remem¬ 
bered that the board is now being recruited from 
Mlowf only three of whom have taken orders out of 
the thifty-five elected since the obligation to Jake orders 
fw MMfiedp that there is absolutely no religious test 
W fellowship candidates, so that It Is theoretically 
obnlbie- th^t- *, board exclusively composed of 
jMoqdtnmddsiis may at some time be called upon to 
In; ^faulty. He was witling to 


afford Roman Catholics every facility for religious 
exercises within the wails of Trinity College, but he 
would suffer no clerical interference, whether from the 
Church of Iceland or the Church of Rome Indeed, 
those who know anything of Trinity College can detect 
little of the " Protestant atmosphere" which its 
opponents say is so oppressive there, though there may 
be an “ arm-clerical atmosphere,” if we take the phrase 
t? mean that clerical interference will not be tolerated 
in the teaching of divinity, science or letters 

Those who had the privilege of knowing Salmon 
will think of him as a man—not as the,great mathe¬ 
matician, the great theologian or the great head of 
affairs As a man he was superb—the kindest of 
friends, the keenest and most subtle of opponents, the 
most charming and delightful of companions, the best 
of men. His figure was well known in Dublin—nearly 
every afternoon he might be seen wandering through 
the streets; he was a great lover of music, a great 
chess-player, an omnivorous reader of novels For 
many years he was greatly attracted by the theory of 
numbers 1 —he said it almost amounted to a disease 
with him, and he was often seen avoiding the tedium 
of some meeting by scribbling on his scraps of paper 
in his search for primes and for periods of recurring 
decimals Yet he took the widest interest in ordinary 
matters Many Dubliners will recollect their astonish¬ 
ment at seeing the venerable provost less than a year 
ago leaving Kingstown on an exceedingly rough day 
in a small boat to visit the Channel Fleet, which lay 
at some considerable distance outside the harbour. 
Many a time he has surprised his friends by writing to 
them from some remote Swiss valley Inaccessible to 
many a far younger man 

Salmon’s first paper was published in 1844, 11 On the 
Properties of Surfaces of the Second Degree which 
Correspond to the Theorems of Pascal and Brianchon 
on Conic Sections" (Phil. Mag., sxiv.); his last 
mathematical paper was 41 On Periods in the Reci¬ 
procals of Primes " (Messenger of Mathematics, 1873, 
pp. 49-51). The majority of his papers have reference 
to numerical characteristics relating to curves and 
surfaces, and many of these results are summarised 
in the great chapter 11 on the order of restricted 
systems of equations" in his 14 Modern Higher 
Algebra " It would be most unfair to Salmon to judge 
of his contributions to mathematics by his papers 
alone. He had a great dislike to the physical trouble 
of writing; he modestly communicated his discoveries 
to friends or reserved them for incorporation in his 
books, so that it is a matter of extreme difficulty to 
say how much is his. Apart from his discovery of new 
facts, the methods employed in his books must have 
been of tremendous service In promoting the advance 
of mathematics. His styli was characterised by a com¬ 
plete absence of pedantry and by profound common 
sense. By a few words, by some geometrical illustra¬ 
tion, he dispensed with pages of troublesome analysis. 
At times the great condensation of his diction may 
conceal from the casual student the width and the 
depth of his conclusions, but on referring to an original 
memoir from which.he quotes one is amazed to find 
that every essential point is reproduced, and that fre¬ 
quently some brilliant addition nas been made and left 
unclaimed by him. It must not be supposed that 
Salmon shared the characteristic attributed to 
MacCullagh of shirking analysis and trusting to his 
great geometrical Insight. Off the contrary, he seemed 
to revel in analysis so tedious and so intricate that it 
would be distasteful to most mathematicians. He 
says, 1 4< By means of the differential equation 1 talcu- 

I Rfvui| M*Hy Goaphud a book on Ihb uibJod, ho bomd It Av aono 
1U t^XtoXiimModoipJVi|bwMcabro,’ on. ofe. 
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latfd Ihc invariant E Its value was givrn at length 
in the second edition, where iL oecupied thirteen pages, 
but [ have not thought it worth while to reprint so 
long a formula.” Yet to the volume which contained 
this elaborate investigation and many others involving 
equal skill and almost equal labour ho prefixed the 
words --“To A Cayley, Esq , and J J Sylvester, 
Escj , i beg (o msiribc this attempt to render some of 
their discoveries better known, 111 acknowledgment of 
the obligations I am under, not only to their published 
writings but also to their instructive correspondence " 
Questions -«f priority must be left to some more 
learned pen, and to a writer who has less reason 
to revere Salmon and to respect his reticence. 
The value of His work is shown bv the number of ihe 
editions and of the translations of his treatises, and b\ 
the honours he received from evrrv quarter To a 
friend w ho might question him about his honours he 
would s.i\ M You will find nil about them in that 
drawer ” He received them with humility, though he 
well km w he was \\orth\ of them 


dr . W FRANCIS. 

T^R. WILLIAM FRANCIS, whose death wc recorded 
last week, was born in London in February, 
1017. After his school-time, spent partly at Uni¬ 
versity College School, but chiefly in France and 
Germany, at St Oiiht, Crnvell, and Gera, he studied 
for a short time at University College, London (then 

as [he University 0 f L ondon ) | when ce he pro¬ 
ceeded to the University of Berlin and subsequently to 
Giessen, where Liebig was then at the height of his 
C dC } iy ! l y- Were he took the degree of Doctor 
of Philosophy in 1842 His long residence abroad, sup¬ 
plemented by frequent subsequent journeys, many of 
them on foot, gave him an accurate knowledge of 
rrcnrh and German, and enabled him to become per¬ 
sonally acquainted with 41 very large number of the 
leading men of science on the Continent 
In 1H42 he established the Chemical Gazette, which 
ne continued to edit until December, i8<g, when it was 

and^hv /h ? C C ? emical y™*' B y thls publication 

and by the translations and abstracts he contributed for 

many years to the Philosophical Magazine , he did valu¬ 
able service m making known the work of foreign 

worknfM^ thU,r f' n 5 hsh rollea K ues Among other 
work of the same kind were translations of important 

K^m^h PerS ' rt nL i! U u d,n, l ° hm ’ s “ D,e »»>vanische 
Kette inathematisrh bearbeitet " and Helmholtz’s cele- 

ttV Erhaltun* dcr Kraft,” for Taylor’s 
Sc icntific Memoirs From 1851 until his death he 

Tnrf nf .k° f J hc *f l,t0rs I 0 /, the Philosophical Magas,nc 
An, lf s anA Magazine of Natural History 
» H,S w,de “^“aintance with vanous 
bfanches of science, as well as with leading scientific 
men at home and .abroad, made him well fitted for these 
functions, and the sound judgment with which he dig. 

r» 1- l ncm is generally recognised 
k«m WB,f one of the 0rl f> r ' na * members, pro- 

?St f“ rv,v ? r ° f them > of Chemical 
Society, having been elected an Associate m 184T and 
a Fellow shortly Afterwards He was elected a Fellow of 
the Linnran Society ill 1&44 He was also a Fellow of 

hZ S’Ci .Society and an original mrm- 

ber of the Physical Society For the greater part of 
his life Dr Francis was actively engaged in business 
« a partner sinre 185a, in the well-known firm of 
lay or nnd Francis, successors of Richard and John E 
Taylor, printers and publishers. 

He died at his residence, the Manor House, Rich¬ 
mond, on January 18. ■' 
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\ i'Ho\ isional committee has been formed with the object 
of commemorating the scientific work of the late Prof A. 
Cornu by means of a medal struck for that purpose The 
lonunittee includes more than fifty members of the Institute 
of Prance, and the secretary is M 11 . A. Martel, 8 Rue 
Me'nurs, Pans 

I'm- King, accompanied b* the Queen, opened Parlla- 
nun( in state on luc^day In the King's speeih reference 
w.ifi nude to thi insufficient of the supply of the raw 
niateri.il upon which the cotton industry of this country 
depends, and Ihe hope whs expressed that the efforts winch 
are being made to menuse the area under cultivation in 
various parts of the Empire will be attended with sun ess 
Among the measures to be introduced in a Bill to amend 
the luws relating to education in Scotland 

\ I.AttAN message from Home states that the Aiademy 
of Sciences at lurm has divided the Bollouri pn/e of laool 
between Signor Marconi and Prof, brussi, of Rome, and 
has awarded the Hrasso prize of 350J to the Duke of ihe 
Abruzzi 

Dm I) H Sum, F R S , has been elected president pf 
Ihe Roial Microscopical Society for the ensuing year. 

liih Daily Chronicle announces the death of Mr W G. 
McMillan, secretary to Ihe Institution of Electrical 
Engineers 

The petition of the Linnean Souely of London praying 
for the grant of a supplemental 1 barter has been referred 
to a mmmittee of the Lords of the Privy Council, and is 
down for consideration by' their lordships on March 1 

A petition in support of the Bill for the adoption of the 
metric weights and measures, which will be introduced in 
the House of Lords by Lord Belhaven and seconded by 
Lord Keli in, is being extensive!* signed throughout the 
kingdom. 

Prof Henri Cordiek, of the inhocil of Mudern Oriental 
Languages at Pans, has been .ippoinLed president for 1904 
of the Geographical Society of Paris 

The thirty-first annual dinner of the old students of the 
Royal School of Mines will be held on Friday, February afi, 
at the Hotel Cecil The chair will be taken by Mr. A ft, 
Salomon Tickets may be obtained from Mr David A 
Louis, 77 Shirland Gardens, London, W 

At the annual meeting of the Psychical Research Society 
held on January ag, it was announced that the fund in¬ 
tended to endow a research scholarship had reached 6195! , 
but a minimum of Sooof is needed. Sir Oliver Lodge, ihe 
retiring president, introduced the new president. Prof. 
W F Barrett, who delivered his presidential add re** 

It is proposed to hold a horticultural and gardening ex¬ 
hibition m the month of June next under the auspices qf 
the Royal Botanic Society in the new exhibition grounds 
of the society, situated in the centre of the Botanir Gardens 
in Regent's Park, The proposed scheme embraces horti¬ 
culture, forestry, botany, educational methods, nature-study, 
and a special section for colonial produce. In addition to 
the exhibition, lectures and conferences are In course of 
arrangement. 

Grants In aid of research have recently been made from 
the Rumford fund of rhe American Academy of Arts ami 
Science* as follows -—to Prof. E. W. Morjey, for hie re¬ 
search on the nature and effects of ether dHft; loot.; ts 
Prof. Carl Bams, for hie research on the study by ait" 
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optical method of radlo-artivriv produced condensation, 40I , 
to Mr J A Dunne, for his research on fluctuations in solar 
aetivitv as cvinred by changes in the difference between 
maximum and minimum temperature, 40/ 

Ar the ordinary quarterly mecimg of the Ro\al ('ollege 
of Ph* smart* held on Januan jo, Sir William Church 
announced that Dr Horace Dobell, of Parkstone Heights, 
Dorset, had presented a sum of 5oof to the college for the 
promotion of original research into the ultimate origin, 
evolution, and life-history of bacilli and other palliogenrtic 
micro-organisms Ihe conditions arc that the president 
and censors of the college shall selert a lecturer once in 
even two years, who shall give a record of original re¬ 
searches on the above subject, made bv others and himself, 
dnd that he shall receive a fee of 50 1 for so doing These 
lectures arc to be continued biennially, as long as a sufficient 
amount of the 500/ and its accumulated interest remains 
The first lecture will be delivered during this year 

'Ihf death is announced of Mr William Vicary, of Exeter, 
who had an intimate acquaintance with the local geology 
and possessed a fine collection of fossils, chiefly from the 
Upper (1 reensand of Hal^on and Hlackdown lie first 
directed attention to the occurrence of fossils in the 
quartzites of the Tnassic pebble-bed of Budleigh Salterton 
The death is also announced of Mr Alfred Gillett, of Street, 
near Glastonbury, in his ninetieth year He gathered 
together a fine collection of fossils, which he presented In 
1887 10 the Crispin Institute at Street One of the gems, 
however, an almost entire skeleton of Ichthyosaurus 
tenuimstns , obtained from the Lower Lins of Street, and 
personal!* developed by Mr Gillett, was presented to the 
British Museum (Natural History) 

Nfivs of the sudden death of Miss Anna Winlock, a 
member of the staff of the Harvard College Observatory, 
has reached us from Boston Miss Winlock’s first official 
computing work at the observatory was done in 187^ Later 
she passed to more advanced work, as she was conversant 
with most branches of mathematics ns applied to astronomy, 
had studied various methods of star reduction, and under¬ 
stood the use of the theory of probabilities She did a large 
part of the computation for Prof Rogers's zone work, of 
which a description is given in vol xv of the 4 nnals of 
th-» observatory In 1886 Miss Winlock was joint author 
with Prof, Rogers of a paper on '‘'Ihe Limitations in the 
Use of lavlor’s Theorem " In connection with the photo¬ 
graphic work of the observatory a convenient catalogue of 
close polar stars was needed, and this work was carried 
out by Miss Winlock for both the north And south poles. 
The result of this work was the most complete catalogue 
of close polar stars ever made, and the best means of com¬ 
parison of different observations. The next important piece 
of work done by Miss Winiock was the catalogue published 
in the Annals of the observatory of the positions of live 
hundred stars near the North Pole, which dipd been observed 
photographically After the discovery of the minor planet 
Eros, sonfe work of the same nature was done by Mlsa 
Winlock* In determining its precise position from photo* 
graphic plates Her death deprives astronomy of one whose 
faithful and exact work has a permanent value. 

Messrs. BbRROUOHB, Wellcome anp Co have Issued a 
fepdnt of the historical souvenir on 11 Antjent Cymric 
Medicine ,p prepared by Mr. Wellcome on the occasion of 
( fhe Jhebtfrjg pf the British Medical Association at Swansea, 
*9$&‘ ’The pamphlets which la profusely illustrated, contains 
•Both interesting Information. 
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Last autumn a commission or the American Marine 
Hospital Service reported that 11 had discovered a proto¬ 
zoan parasite, ihe so-called Myxotorcidiutti \1pj;omyiac, 
in the \ellow fever mosquito, Slr£0fnyja fasciata, that hod 
bitten yellow fever patient* Dr James Carrol now states 
(Journ Amcr, Med Assoc. , November aH, 1903) that this 
supposed protozoan m merelv u \east fungus accidentally 
infecting the mosquitoes, and ha* nothing to do with the 
transmission of yellow fever 

Popular confirmation of the value of scientific methods 
and advice is always welcome In u letter to ihe secretary 
oF the Liverpool School of Tropical Medicine, the Booth 
Steamship Company gives an extract from the log of Its 
steamship Jivary Iler captain reports that the mosquito 
nets supplied by the company have been a great boon to the 
men, and that whereas cases of malaria were formerly fre¬ 
quent, sometimes resulting fatally, since Ihe introduction 
of the nets and their general adoption the crews have 
enjoyed a wonderful immunity from sickness 

Tiib January number of ihe Journal of \nntorny and 
Physiology (part u , vol xvm.) contains a number of papers 
of anthropological, anatomical, physiological, and embryo- 
logical interest, and is illustrated with several plates Mr 
Wnght describes a number of skulls obtained from the 
round barrows of east Yorkshire, Mr Lewi* discusses the 
functions of tho spleen and other homioJyniph glands, and 
Prof. Elliot Smith publishes a note on an exctiMknal human 
brain presenting pithecoid abnormality Prof Arthur 
Robinson’s first Hunterian lecture on the early stages in the 
development of mammalian ova is printed m cAirnro, and 
Dr Beard gives another Instalment of his article on the 
germ cells. 

Messrs A E Stale* and Co , of 35 Aldermnnbury, E C 
have sent us a prism binocular which magnifies eight 
times, and costs five guineas complete in a solid leather 
lase It is strongly made, weighs barely 12 ounces, and 
Has a fairly large field of view It differs from many other 
glasses of this construction in that there is no means of 
altering simultaneously the focus of the two sets of lenses. 
It is intended “that each eye-piece should, in ihe first place, 
be focused carefully on an object situated al a distance 
of about 300 yards, the divisions on each of the eye¬ 
pieces being carefully noted For all objects dislant 100 
yards or further from the user the glasses are In focus 
without any other manipulation, and are therefore always 
ready and in adjustment If the glass be employed for 
nearer objects this principle is not satisfactory, for then each 
eye-piece would have to be focused separately, which would 
entail time The general use of such binoculars is thus 
somewhat restricted, but for those who would emplov them 
for »uch purposes as stalking, yachting, shooting, &c , and 
who thus do not require shorter ranges than 100 yards or 
so, they should be of service. The elimination of the 
ftanangemenc for focusing both eye-pieces together renders 
it possible to make the glasses lighter, stronger, and more 
KKure from derangement. An examination of their interior 
shows the simplicity of construction, anil the definition 
leaves little to be desired 

The Atti del /jam, \il, (a), 12, contains a biographical 
notice of the lute Prof, Luigi Cremona, by Prof. G 
Veronese, together with a list of his principal writings, 
eighty in number t 

In a supplement to the Communications from the Leyden 
Physical Laboratory* Dr J E. Verschaffelt discusses, with 
a diasramAlie form of the Van der Waals Psl surface In 
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lh*> neighbourhood of the critical point for binary mixture! 
with only a small proportion of one component. 

A notb on the b constant of Van der Waals's law is 
contributed by Mr. J. D. van der Waals, jun., to the 
Phystkaltsche Zeiischnft for January 1 By different methods 
Van der Waals and Boltzmann have arrived ut the formulae 
b = - 17^« a /3 2 V and b m b m - 3A«, fl /8V, and the writer 

now claims to have proved that the latter is the correct 
viilue. 1 

A portrait of the late Father Stephen Joseph Ferry, 

F R b , director of Stonyhurst Observatory, is reproduced 
in lerrestnal Magnetism and Atmospheric Electricity for 
September. 1903 (recently received), accompanied by a short 
biographical sketch Prof H F Reid contributes to the 
same number a short account of the second International 
Seismologies! Conference which met in response to a call 
from the German Government at Strassburg from July 24 
to 28 of last year to discuss the fornidtion of an International 
Seihmologicul Association 

International balloon ascents, both manned and un¬ 
manned, were made on November 5 and December 3, 1903, 
by many European countries (the British Islands excepted), 
and kite observations were also made at the Blue Hill 
Observatory, United States The highest altitudes attained 
were —Trappes (near Paris) &b,ooo and 14,800 metres, and 
Itteville (ngplr Pans) 11,200 and 10,800 metres At Zurich 
the balloons reached 13,000 and 17,000 metres. Kite observ¬ 
ations were also made at 'lorbino, at the private observatory 
of M. Demischmsky From its northern position, latitude 
58° 38/, not far from Pavlovsk, these observations are of 
special interest The meteorological results will be pub¬ 
lished later on. 

We have received the report of the chief of the U S. 
Weather Bureau for 1903, it contains a most interesting 
summary of the great work carried on by that department, 
furnishes ample proofs of the usefulness of its operations, 
and gives great hopes of ultimate improvement of our pre¬ 
sent knowledge of meteorological conditions. The oper¬ 
ations of the U S. Weather Bureau are naturally of much 
greater proportions than can be possible in our own country. 
It issues each morning (Sundays and holidays excepted) 
about 25,000 maps exhibiting graphically, with text and 
tables, the weather conditions at 8h. a.m.; about 50 per cent, 
of these maps are produced at the larger outlying stations 
of the bureau The expenditure on various branches of 
the service amounts to one and a quarter million dollars, 
and the independent comments of the Press give evidence 
that the high average of success of the warnings of storms 
and of cold waves affecting agriculture and crops “ brings 
an adequate return to the commerce and industries of the 
country." Prof Willis Moore states that the Weather 
Bureau has for some years been carrying on an investi¬ 
gation Into the fundamental problems as to the true causes 
of weather conditions, and that the construction of high- 
level charts based chiefly on cloud observations points un¬ 
mistakably, in Prof. Bigelow's opinion, to a theory which 
will supersede those heretofore published In meteorological 
literature With reference to the problem of seasonal fore¬ 
casts, Prof. Moore states that meteorology Is really a very 
closely allied but difficult branch of solar physics, and ought 
to be studied with the aid of a fully equipped observatory 
devoted especially to such researches. In this sense suitable 
reference Is made infer aha to the Solar Physics Observ¬ 
atory at South Kensington, which Is putting fgrth Valuable 
results under the directorship of S|f Norman Lockyer. 
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The third number of Spalta Zeylanica contains an ex¬ 
ceedingly interesting account, by Mr. Everard im Thurn p 
the Lieutenant-Governor of the island, of last year’s pearl- 
fishery in Ceylon This fishery took place after an Interval 
of eleven years, and the gathering of both Europeans and 
natives was consequently very large. The results are not 
yet made known. Mr im Thurn himself donned a diver's 
dress and descended to the oyster-beds—a depth of about 
nine fathoms. To a novice such an experience entails many 
unpleasant sensations, but the author deemed himself well 
rewarded by the sight which met his eyes on the seu-bed, 
when all pains were forgotten in the interest of his surround¬ 
ings It is pointed out that a good many pearls lying near 
the mouths of the oysters are abstracted by the divers during 
the return from the Ashing grounds to shore The Ashing 
was continued Tor a period of about two months, at the end 
of which the native divers were utterly exhausted Before 
the next Ashery, the Government hopes to find some more 
scientific method of reaping this harvest of the sea than the 
one which has been in vogue for untold centuries 

An interesting addition has recently been made to the 
Natural History Museum, South Kensington, by the receipt 
of specimens of some of the blind cave-fishes of Cuba, which 
were described by Prof. Pocy in his 11 Memerias sobre la 
Histona Natural de La Ida de Cuba " so long ago as 1856, 
but which, up to this time, have remained unrepresented 
in European museums The special interest of these Ashes 
(Luctfuga subterrancus and Stygicola den tat us ) lies in the 
fact that their alliance is with salt-water forms (such as 
Brotula) which exist in the neighbouring sea, and not with 
fresh-water fishes, as is the case with Amblyopsis and its 
allies of the Great Cave of Kentucky There can be little 
doubt that the Cuban caves in which the blind fishes are 
found were formerly in communication with the sea, and 
that the ancestors of these Ashes entered the caves from the 
adjacent ocean It Is, however, a matter of speculation 
how long a period of life in darkness it has taken to reduce 
the eyes of these Ashes to their present rudimentary state 
and to effect the other changes which now distinguish them 
from their nearest marine relatives. 

A short biography of the late Major J. W. Powell, ol 
Washington, has recently been compiled by Mr. G. K. 
Gilbert from a series of articles by various writers in the 
Open Court From his early youth he lived a strenuous 
life, both physical and mental, his varied reading being 
rectified by much field work. He lost his right arm In tbe 
Civil War, in which he served aa an engineer. Then he 
was offered the chair of geology in the Illinois Wesleyan 
University, and there organised field expeditions as pare of 
the official curriculum in the geological and natural 
history studies He resigned his professorship to under¬ 
take the exploration of the canyons ol the Colorado River* 
and was the first to descend that dangerous river. Major 
Powell was appointed director of the U.S Bureau of 
Ethnology m 1879, and also director of the U.S. Geological 
Survey In 1881; the latter office he resigned In 1894, but he 
kept the former until hia death In September, 190s. Not 
only was Major Powell a hard worker, but he was a stimu¬ 
lating chief and was very fertile in ideas, which he freely 
gave to others. The loving reverence that waa paid to the 
" Major " by his colleagues comes out strongly in the re* 
port (Scisnre, November 14, 190a* p. 783) of the meeting 
that was held before his funeral. 

We have received from the author, Mr, H. H- Bloomer* 
a paper from the Journal of Malacology (voL 1. part, l 4 
on the anatomy of the molluses PborsUa ofkntaUi ^ 
I TagalUM rufus. 
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1 ills fourth part of vol. Ixxv. of the Zevtschnft fur ufiwen-. 
acha/tliehe Zoo logic Is taken up by two papers on parasitic 
organisms In the first, Dr. R Ritter von Stuminer- 
Traunfels commences a general account of the anatomy and 
histology of the Myzostomana, those remarkable annelids 
parasitic on crmoids and starfishes, with a description of 
Mysostoma astertac In the second Mr F Schmidt de¬ 
scribes Branchiobdeffa parasiia, an ohgochsete worm infest¬ 
ing the gills of the crayfish. 

The first appendix to the Kew Bulletin for the present 
year has been received It contains a list of seeds of hardy 
herbaceous plants and of hardy trees and shrubs which 
ripened at Kew during the preceding year The unfavour¬ 
able conditions which prevailed have considerably reduced 
the number of species in the list 

r liiE Journal of Botany (January) opens with the first part 
of an account of R. Brown’s list of Madeira plants, which 
Is contributed by Mr. J Britten The Rev W M Rogers 
presents a general list of plants gathered in the three 
botanical counties which form the subprovince of the north¬ 
east Highlands, and gives separately the collections made 
near Tomatln and Dalwhlnme, two stations situated above 
the thousand feet level 

Signor F Ardissone has made a study of the flora of 
Monte Boro, a peak near Lake Como, and publishes a list 
■of the plants collected there in the Memoirs of the Lombardy 
Institute of Science and Arts Despite the somewhat low 
-altitude and the circumscribed area of the mountain, the 
number of species is considerable, and the flora contains 
^several types which are sparsely distributed In Lombardy, 
this being especially noticeable In the case of the orchids 

An account of the native timber trees is contributed by 
Mr A O Green to the Proceedings of the Royal Society of 
"Tasmania The author not only describes their specific 
qualities and uses, but is able to give the results of tests 
■which he has made in order to determine the strength of 
thr more important of these Owing to the scarcity of soft 
wood trees in Australasia, It is interesting to note that two 
■valuable pines, the huon pine, Dacrydwm Frankhnn, and 
the celery-top pine, Phyllnrladuj rhomboiddhs, are both said 
to be common, the former being, however, only locally 
abundant. 

A small brochure upon the application of electricity to 
the cultivation of plants has been received The writer, 
M Guannl, has summarised the principal experiments 
which have been recorded under two heads, distinguishing 
between those in which electricity has been adopted as the 
source of continuous artificial light and those in which the 
plant if stimulated by electric currents The latter method 
■is the more Important, and, according to the experiments 
■of M. Lemitroem and others, the results are distinctly 
benttficiaik. .mainly in the increased amount of growth. 

The Mittettungen ouj den deuischen Scfeulsgcbiefen con¬ 
tains a new map of the central part of Kamerufi, between 
Sanagn and the eighth parallel of north latitude, by Hq*f 
Moisei. The scale is i * i,000,000, and the map includes 
mpeh new and unpublished material. 

The first number of the new volume of the A^handlungen 
of the Vienna Geographical Society is devoted to the intro¬ 
ductory part of a valuable monograph on the Federated 
Malay States, ty Mr. W. R. Rowland. The section Issued 
4 ssfr pith the physical geography of the region and Its flora 
4 Ui 4 fiipipk. Publication has unfortunately been delayed tot 
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two jeara, but the paper has been brought up to dale by 
competent hands in Vienna. 'I he second part, which will 
apparently deal with the development of the States under 
British protection, is to be accompanied by a map 

The .Yaiioruif Geographic Magaznu for January contains, 
besides a number of short articles of inlrrest, a report of an 
address delivered before the National Geographic Society 
by Mr. F H Newel), chief engineer of the Reclamation: 
Service, United States Geological Survey The Reclam¬ 
ation Service is responsible for the carrying out of a law 
passed by Congress in 190a, which provides that the pro¬ 
ceeds of the disposal of certain public lands shall be set 
aside for the construction of irrigation works in the and 
regions of the west Mr Newell gives some account of the 
progress of work up to the present lime. The paper is 
illustrated by a number of useful physical maps. 

A third edition, which has been greatly enlarged and 
almost entirely rewritten, of Dr. A Rnbagliati’s 11 Air, 
Food and Exercises An Essay on the Predisposing Cause 
of Disease," has been published by Messrs. Bailli&re, 
Tindall and Cox 

Messrs Charles Griffin and Co., Ltd , have published 
a third English edition of " The Cyanide Process of Gold 
Extraction," by Prof Jame? Park, the first edition of which 
was reviewed in Nature for June 14, 1900 The text-book 
has been revised and enlarged, much new material—dealing 
for the most part with lead-smelting of gold-slimes, the 
sulpho-telluridr ores, and filter-press practice—having been 
added. 

Women workers in all branches of activity will find some¬ 
thing useful to them in the 11 English women’s Year Book 
and Directory, 1904 " Miss Emily Janes, who edits the 
volume, Is to be congratulated upon the completeness of 
the new issue of this annual publication The volume con¬ 
tains sections dealing separately with science and educa¬ 
tion. '1 he former Includes brief notices of the research work 
in scienro upon which women are at present engaged; a 
list of the principal scholarships and exhibitions for science 
attainable by women , and lists of the societies of which 
women may become member*, and of women who are 
engaged as examiners or lecturers in science. The section 
of the " Year Book " dealing with education contains an 
excellent account of the present facilities for the higher 
education of women in our home universities 

A new magazine for technical students, entitled TecJimcf, 
has been started by Messrs Newnes, Ltd. The now 
periodical is designed ro become the organ of the great body 
of students of technological science throughout the country 
If the magazine, as its founders intend it to do, succeeds in 
intreasing the number of people interested in technical and 
scientific work, and In becoming a medium for the inter¬ 
change of ideas between those engaged in technical instruc¬ 
tion, it will have fully justified its existence The contents 
page of the first number is an exceedingly varied one, 
ranging as it does from the art of dyeing to the training 
of chauffeurs. Among the articles may be mentioned a de¬ 
scription of the Technical High School at Charlottenburg, 
by Prof. Dalby; on radium, by Mr E Edser; on rapid- 
cutting steel, by Prof. J T. Nicolson; and contributions 
on different aspects of the technical education problem by 
Sir William Abney, Sir William White and othen. 

A second edition of vol. 11 of Dr, F. Dannemann’s 
11 Grundries einer Geschlchte der Naturwlssenachaften " has 
been published by Mr. W Engelmann, Leipzig (London: 
Williams and Norgate). The volume deals with thd de- 
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velopment of scientific knowledge from the time of Thales 
to the present epoch, and though it Is impossible to com¬ 
press the history of science into 490 pages, the author's 
survey of progress is excellently conreived and carried out 
Original texts and illuslrations are given prominence, so 
that the student who reads the work cannot fail In 
derive inspiration from it For students interested in 
special branches of exact silence Oswald's “ Klrtssiker 
der exakten Wissenschaften ** are available, and fur those 
who require a general view of scientific progress, 1 (instructed 
in the same spirit, Dr Dannpmann'? volume is excellently 
adapted 

Wk have received vol xxii. of the Geographical Journal, 
which contains the monthly parts from July to December, 
1903 \s usual, the volume is remarkable for the Large 
number of its excellent illustration'* *ind for the plentiful 
supply and high character of tho coloured maps Among 
man\ other valuable contributions the following may be 
mentioned - the account of ihc first v ear's work of the 
National Antarctic Expedition, bv Sir t lenient* Markham, 
K ( H , ]■ K S , the bathvmetrn.il survey of the fresh-water 
lochs of Scotland, under the direction of Sir John Murray, 
K C H , H K S , and Mr L Pullar p a scheme of geography, 
bv Prof W M Davis, terrestrial magnetism in Us relation 
to geography, bv Captain K W Creak, F R S , four years' 
\1rt1c exploration, 1H98-1902, by Commander R E Peary, 
and the Alaska boundary, by Colonel Sir I H llolduh, 
K C M (1 , KC 1 K 

The additions to the Zoological Society's Gardens during 
the past week include a Vervet Monkey (Ccrcoptthccus 
lalandn) from South Africa, presented by Mr J Fisher, 
a Green Monkey (Cercopithecus LalUtnchus) from West 
Africa, presented by Mr H R Broad, a Japanese Deer 
(Cervus stka) from Japan, presented by Mr Leopold 
de Rothschild, a Common Squirrel (Snuriu vu 2 j*aris), 
British, presented by Captain Locoik, an Allied Hornbill 
{Pemloptdes a flints) from the Philippine Islands, presented 
by Mrs Johnstone, a Rough-legged Buzzard (Archibuteo 
(agopus), European, presented by Mr E A Mating, two 
Blue and Yellow Macaws (Ara ar around ) from South 
America, presented by Mr Charles Storey, two Kestrels 
(Tintiimciduj alaudatius), British, presented by Mr A H 
Bishop, a Human Gibbon (llylobates ha 1 nanus) from the 
Island of Human, a Variegated Spider Monkey (1 fries 
vemegafus) from the Upper Amazons, a Crowned Hawk 
Eagle (Sptzaetus coronatus) from Africa, a Blue-rumped 
Parrnkcet (Pjcfthefuj haetiiaJcmofus) from Australia, de¬ 
posited , a Campbell's Monkey (Cercoptlhccus campbcUi) 
from West Africa, purchased 


OUR ASTRONOMICAL COLUMN 

Peculiar Forms of Comets' Tails. —At a meeting of 
the National Academy (US A.) held at Chicago on 
November iH, 1903, Prof. E. E. Barnard read a paper deal¬ 
ing with the anomalous appearances sometimes observed 
on photographs of the tails of comets. Accepting the 
generally adopted theory that the tails are caused by the 
repelling action of the sun’s light on the cometary particles, 
h* demonstrated that the broken appearance often observed 
m the tails may be due to the external influence of some 
resisting medium, possibly groups of meteorites which are 
in Mil probability scattered throughout space Thus the 
sudden contortions of the tall of Brooks's comet on and after 
October as, 1693, might be explained by the supposition 
that it encounteredAswarm of meteorites which caused the 
extraordinary detadnient of the cloud-like masses seen on 
the photographs obtained between October aa and November 
3 A similar phenomenon might have been produced 
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had the detached portion of the tall of Borrelly's comet 
(1003), after its separation from the nucleus, encountered 
any similar resisting medium Prof Barnard directs atten¬ 
tion to the fact (hat in the latter case the detached portion 
gave no evidence of accelerated motion of repulsion such 
as would be expected if the repulsion were solely due to the 
action of the sun’s light 

Several beautiful photographic reproductions of the 
various comets discussed by Prof Barnard accompany hie 
paper in the January number of Popular Astronomy 

Actimc Quality of Sky-light —Mr Gavin J. Burns hae 
recently published the results of some experiments made by 
him in order to determine the relative actinic qualities— 
not intensities—of the light received from the star-lit sky 
near the zenith on a clear night, of moonlight, of sunlight, 
and of the light received from the zenith during the day¬ 
time 

With ordinary, bright light-sources the usual method of 
procedure in determining the ratio of actinu to non-actmic 
rays (i.r, the actinic quality) in the total radiation is to 
analyse the latter, in detail, spectroscopically, but in. the 
experiments performed by Mr. Burns the total radiations- 
were far too faint for the application of this method He 
therefore divided the spectrum generally into two parts, 
actinu and non-artmic, and in order to obtain com¬ 
parative results used layers of two liquids as screens, 
the first a solution of bichromate of potash, which totally 
absorbed the blue, violet, and ultra-violet rays, the 
second a solution of methyl-violet, which absorbed 
the orange, yellow and green. In each experiment r 
layer of known absorptive effect was placed between the 
photographic plate (Edwards's isochroma tic) and the light 
sourre The plate was then exposed to the light for a 
known period and developed, and then the various results- 
were reduced to standard conditions and compared From 
the results thu* obtained Mr. Burns concludes (hat the 
actinic quality of the light which reaches us from the zenith 
sky by night, when Ihe sun is at least 18 0 below the horizon, 
is greater than lhut of moonlight from the moon on the- 
meridian, or sunlight when the sun has an altitude nor 
greater than 36° It is also greater than the average value 
for the light of the blue, cloudless sky by day On the 
other hand, the observations give no information as to the 
real relative actinic qualities of sunlight and sky-light, for 
observations of both sources at equal altitudes must be made 
to determine this ratio (British Astro no nut al Association 
Journal , vol xiv., No 2) 

The United Statfs Navai Observatory —The report of 
the United States Naval Observatory for the \cur ending 
June 30, 1903, contains a general review, by the director. 
Captain C M Chester, U S Navy, of the personnel, the 
work and the results obtained during that period. 

Among a number of recommendations ax to the future 
work, the director suggests that subsidiary observatories 
should be founded on several of the islands governed bv the 
United Stales in the Pacifii. Tuluila Samoa, situated in 
lot 15 0 S, is especially mentioned in this respect as being 
generally recognised as an ideal site for an astronomical 
observatory, and It is suggested thnt 500 of (he 1547 stars- 
adopted at the International Conference of Naval Observ¬ 
atory Directors in 189b should be observed there by an 
assistant from Washington, who, with the assistance of the 
naval officers and men already stationed there, could also 
make observations of the magnetic elements obtaining on 
the island 

The director also recommends that one of the ships 
attached to the European Squadron of the USA Navy 
should be deputed to assist a small party of astronomer* 
from Washington in observing the total eclipse of the sun 
in Spam m 1905 In support of this recommendation ho 
quotes from the report of Sir Norman Lorkyer, on the Indian 
eclipse of 1898, as to the valuable assistance rendered by the 
officers and men of H.M»S Melpomene t at the suggestion 
and under the direction of that observer, in making observ¬ 
ations of various eclipse phenomena 

Each of the sectional reports has been written by the 
officer irt charge of the particular section reported on, but 
the results obtained are far too numerous to be given fa 
detail here. 

1 he time service, which operates 18 official time balls and 
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daily corrects some 40,000 private and public docks, was 
efficiently maintained throughout the year with an average 
error of onlv o 15 second. 


Radian 1 Point of me 1903 Leonid Shower —During a 
watch extending from 13I1 to 17I1 on November 14, 1903, 
l wo observers at the Ladd Observatory, Providenre, RHoUp 
Island, counted 44 meteors, of wliiih 20 were Leonids 
Eighteen of the latter were plotted on a (hart, and gave a 
radmnt point situated at KA — mh im (150° 25), 
dec. = + j i 0 48' Under similar conditions in ioui 

(November 14, i2h 35111 -17b join ) qi Leonids were 
charted I his difference, not being due Lu unfavourable 
meteorological conditions, indicates .1 diminution in thr 
intensity of the shower for the pputh observed (Popular 
Astronomy, January) 

Com rin ison -Sr mi Pnoroc.ninis iok Minor I’i inkis, JU 
-Tn No i, vo I 11 , of the Pitbhi nitons of I he Astrophj Meal 
Observatory, Knmgstuhl-Heidelberg, Prof Max Wolf 
publishes a rataloguc of the phoiogrnphs taken by Mr 
Dugan during the period 1891-1896 
'I he catalogue lontains plates of the regions which were 
photograplird for (he purpose of obtaining comparison stars 
for minor planets, comets and variable stars, and for each 
plate it gives the date, the objiilue u^d, the region photo¬ 
graphed, the designation of the guiding star, and the lengrh 
of the exposure given 
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NAUTICAL EDUCATION IN JAPAN 


A COPY of the prospectus of the Nautical College .11 j 
lokio has been received from the director of ihe 
college, together with some particulars as to the position 
of the mercantile marine in Japan So imuh attention is 
being directed to that country at the present rime that the 
following farts are of interest in showing the provision 
made for the scientific training of officers and men. lJefnre 
entering into the details of nautical education in Japan, a 
glance at a statement of the increase of tonnage and number 
of seamen up to the end of 1902 is instructive 

In the year 1897 the total tonnage of the vessels in Japan 
did not exceed 400,000 tons, including both steamers and 
sailing ships, but with the expansion of national industry 
the number and tonnage of the vessels rapidly increased, 
and by the end of 1902 the tonnage amounted to 934,901 
tons, out of which 605,12a tons relate to steamers and 
329,639 tons to sailing ships 

At present, of the skilled officers—muLes and engineers 
—of certified ability handling these ships, 1901 are Japanese 
and 3^1 are foreigners As such is the case, the necessity 
of training good seamen is urgently felt, and the Japanese 
Government is paying much attention to nautical education 
In Japan the only organised establishment for training 
higher seamen is tnc Nautical College at Tokio. It is 
attached to the Department of Communications, and the 
Institution was first founded In 1875 by the Mitsubishi 
Company, but it was transferred to the Japanese Mail Ship 
Company. In 1885 the school was transferred to and re¬ 
organised by the Government, and has grown since up to 
the condition of the present Nautical College 
The college educates youths destined to become officers 
of the mercantile marine, that is, It instructs them in theory 
and practice of matters pertaining to the higher seaman’s 
profession. The course of study is divided into two departs 
ments, namely, the department of navigation and that of 
engineering, 

The cadete of both departments are Unlisted in the jiJVy 
during their college life and even after their graduation, 
and as they are to be appointed as naval officers they have 
to observe the general laws of the navy. 

Thp classes and curriculum of the navigation depart¬ 
ment are os follows :— 
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Class. 


Apprenticeship in far sea¬ 
going vessels 


In this department, navigation, theoretical and pratfiial 
seamanship, nautical surveying, m.irru* meteorology, law 
and shipbuilding are regarded as principal studies and the 
others as auxiliaries 

On entering, the cadets are placed in (he sixth class, and 
are promoted to a higher class every half year, they are 
instructed in the college class rooms until they advance to 
the first class, when ihey are taken to the gunnery school 
at Yokosuka to be instructed in gunnery for about six 
months Then they are to serve their teims of apprentice¬ 
ship on board several vessels for two and a half years, 
thus taking five and a half years to complete their 
education 

In the department of engineering, the dnsses and rurn- 

Stcam boiler. 

Shop practice 
Physics. 

Mathematics. 

J Modern Japanese and 

\ Chinese languages. 

Steam boiler. 

Shop practice. 

Physici 
Mathematics 

(Modem Japanese and 

l Chinese languages 

Drawing 
Mechanics. 

Foreign language. 

Steam boiler. 

lit / Apprenticed^ in engineering practice and In the 
Clash \ management of Hearn engine. 

In the engineering department, steam engine, steam 
buder, electricity, drawing and «hop practice are regarded 
as principal studies and the Others as auxiliaries. 

On entering the department each and every cadet Is first 
placed In the fifth class, and he can rise to a higher class 
at the end of every six months He is instructed In the 
class rooms, as iq the case with the cadet of the navigation 
department. When he advances to the first dasi he Is 
placed In some factory or yard to receive practical training 
for fwo yean, and Is then taken on board several vessels 
to serve hie term of apprenticeship in engineering for a 
year, thui*tak|ng five ^ears to finish his fourth 
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culum are as follows — 
/Steam engine 
ft Drawing. 
Mechanics 
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Foreign language 
.Military drill 

/-Steam engine 
Drawing. 
Mechanics 
Chemistry. 
Foreign language. 
-Military drill. 

Electricity. 

Shop practice. 
Mainemaiics. 
Military drill. 
Steam enfline. 
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It is a great Incentive for the students that (he college 
■ends abroad those graduates who are of promising ability 
and of good character for the completion of their education 

Any boy above fifteen and below twenty-one years of age 
is admitted to the college after passing the entrance ex¬ 
aminations The graduates of the Government public or 
private middle schools, which are acknowledged by Ihc 
Minister of Education to be on equal fooling with the 
public middle schools, are admitted to Lhe college without 
entrance examination on their scholarship, provided they 
receive satisfactory reports as to ability and character 
from the respective si bools where they have graduated. 

The ladets are of two kinds, those who are supported by 
Joans from (he Government or from some mercantile corpor¬ 
ations, and those paying their own expenses Such studenrn 
of good chnrarter and ability as are deemed by the rollege 
authorities to be worlhv examples lo follow are treated as 
honorary students, and the\ are freed from then expenses. 

The teaching and administrative stalls of the college com¬ 
prise sixty-six members, and the total number of cadets 
undergoing instruction at the college, m workshops, and 
on board chips is 515 

To practise the cadets in making knots, seigmgs, splices, 
hitches, bends, bending and unbending, making and taking 
in sails, sending up and down yards and spars, a train¬ 
ing ship named the Meiji Marti is moored in the basin 
belonging to the college, where the cadets are drilled after 
their morning class lessons arc over. They are also drilled 
m boating, sailing and steering The Metji Mam was built 
at Glasgow, being of 10)720 tons gross and 45740 net 
tons, lengih 242 feet, breadth 2925 feet, depth 2150 feet 
The rollege owns another sailing vessel named the Kotonoo 
Marv t used as a training ship This was built in London, 
being B25 32 tons gross and 77*162 net tons; length 16185 
feet, breadth 17 65 feet. 1 he ship is employed in coasting 
the neighbiAiring seas 

A large sailing vessel named the Taisei Maru t of more 
than 2000 tons, is now in course of building * i t lhe 
Kawasaki Dock in Kobe, and when finished it will he used 
as a training ship in navigating not only to the different 
ports in Japan, but also to those of Europe, America, 
Australia, Ac 

Besides the Government Nautical College, the Nippon 
Kunn Ekisaikwai (Japan Sailois’ Home) is to some extent 
contributing toward the training of higher seamen. The 
association has branch offices at Tokio, Kobe, and 
Nagasaki, where a number of ordinary seamen of some 
experience are instructed in order to prepare themselves for 
the examinations to obtain the higher seamen's licenses 

Othei public institutions for training higher seamen are 
thtf nnutual schools at Hakodate, Hokkaido, Oshima, 
Yamaguchiken, Ochigorl, Ehimeken ; Mitoyogdri, Kflga- 
waken, Toba, Mlyeken, Sagngorl, Saga, Toyoda, Hiro- 
shimaken In these institutions navigation and engineer¬ 
ing courses are offered The institutions are open to boys 
who have finished their four years’ course at high elemen¬ 
tary schools, and to those who are regarded upon examin¬ 
ation as of equal ability The course is about six and a 
half years, the lessons being as follows — 


Navigation 

Department. 


/'Moral code Reading 

Composition. Mathematics 

Physics. Chemistry. 

Geopaphy Foreign language. 

Drawing. Gymnastics. 

Elements of surgery. 

General principles of seamanship, navigation, 
marine meteorology and shipbuilding. 
Principles of mercantile marine business. 


f Mechanics. Applied Mechanics. 

Engineering | General principles of electricity. 
Department. | General principles of shipbuilding. 

^Principles of mercantile marine business. 


The graduates of the institution mentioned are required 
to take lhe examination for higher seamen, and when they 
successfully pass it they am made deck-officers pr engineers, 
bur the graduates of the Nautical College are granted sea¬ 
men’s certificates without examlhatlcyi. 
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THE S 4 NDING-UP OF TIDAL HARBOURS. 


. T the meeting of the Institution of Civil Engineers on 
A January 26 Mr A E Carey read a paper on 11 The 
Sanding-up of Tidal Harbours.” 

The object of the paper was to indicate the effects of 
sanding-up in harbours situated (1) where no river de¬ 
bouches, and (2) at the mouths of rivers or estuaries Of 
Lhe three channels to the Port of Ostend one is now 
abandoned, and the other two are kept dear by the annual 
dredging of 950,000 cubic metres Similarly Lhe Port of 
Boulogne requires the annual dredging of 535,000 cubic 
metres Mr Carey considers that dredging is the only 
satisfactory expedient for conserving working depths at the 
mouths of sand-threatened harbours. Littlehampton is an 
instance of a permanent harbour at a river-mouth, but the 
entrance is almost dry at low water The obliteration of 
Cear& Harbour, Brazil, a work which occupied ten )ear» 
and cost more than 400,000! , provides an instance of the 
extinction of a harbour by band From a study of the 
various stages in the construction of the harbour of Madras, 
it appears that the 1 lunges in the contour of the coast 
which resulted from the first two years’ working included a 
progressive shoaling of the entire area of the harbour up 
to the original 71-fathom line In the opinion of the mixed 
commission appointed by Lhe Indian Government in 1883, 
unless the opening of the harbour as designed were closed, 
and a new opening to the north-east substituted, the harbour 
would prove valueless as a shelter for shipping 

Referring to the harbours of Denmark, Mr Carey said 
that on the west coast the only harbour is that of Esbjerg, 
and, with this exception, fishing-boats have no shelter 
except the mouth of the Limfjord At Hirtshals a Govern¬ 
ment harbour was projected at a cost of 550,000! , and the 
works were started in 1879 The work is now sanded-up 
and abandoned, except that the pier has sime been pro¬ 
longed The utilisation of lhe Kingkjobingfjoril was. 
advocated, and plans were submitted of an isolated harbour 
connected by viaducts with the shore at Sandnsueshage, a 
favourable spot owing to the depth of water there, and the 
protection of an outlying reef The Danish Government 
has now determined on the construction of a small harbour 
at Skagen, and of two isolated moles, respectively at 
Hanstholm and Vorupor In view of the precarious nature 
of tidal harbour work, a departure from established practice 
is called for Harbours of refuge have a I inured range of 
utility, unless in land-locked positions. In a number or 
msrances it would be practicable by means of piled struc¬ 
tures to create shipping facilities which would meet reason¬ 
able requirements, and come within the resources of local 
authorities, also avoiding the permanent expense of dredg¬ 
ing Such structures would, however, have ro be carefully 
designed, especially in relation to their height, cranage, 
and the moorings for vessels frequenting them 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Oxford. —The following appointments of examiners for 
1904 and 1905 have been approved —In the final honour 
school of chemistry, Mr. Herbert B Baker, in the pre¬ 
liminary examination m physics, Mr Robert E. Baynes, iri 
chemistry, Mr George B. Croushaw, in botany, Mr, A. CL 
Seward, F.R.S 

It has been resolved In convocation to confer the degree 
of D.C.L , honoris causa, upon Mr* Henry Wilde, F.R.S-, 
and of M A., honoris causa , upon Mr. J. J. Manley, curator 
of the Daubeny Laboratory, Magdalen College. 

A sum of 1200J. has been offered to the university by Mr. 
Philip Francis Walker for the purpose of founding a student¬ 
ship for original research In pathology. The studentship 
will not be confined to members of the University of Oxford. 
Elections to it are to be mode by a board consisting of the 
Vice-Chancellor, the regius profeasor of medicine, the 
Waynflete professor of physiology, the president of the 
Rpyal College of Physicians, and Mr. Philip F, Walker. 1 
It fas not to he awarded by the result of o ttHppetltfv* 
examination. Thqf studentship la to )fa tenable for three 
years, and of the annual value q( spoJ 1 

In order to avoid the overlapping of practical work to 
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chemistry done in the various college laboratories and in 1 
ths museum, a scheme is being tried this term In which 1 
each laboratory specialises In a particular subject, and men 
migrate to the courses they wish to attend instead of re¬ 
maining in the laboratory to which they are normally 
attached Preliminary work is taken at the museum by 
Mr Fisher, Mr. Walden, and Mr Lambert, quantitative 
analysis by Dr Watts at the museum and Mr Manley at 
Magdalen, organic chemistry by Mr Marsh and Mr. 
Sldgwick at the museum, physical chemistry by Mr Nagel 
and Mr. Hartley at Balllol, inorganic chemistry by Mr. 
Baker at Christchurch 

On February 9 resolutions will be submitted to congrega¬ 
tion for the purpose of making Creek an optional subject in 
Kesponsions for candidates intending to read for the honour 
school of mathematics or natural science It is proposed 
that candidates should ofTer as a substitute for Greek (a) a 
mathematical subject or a scientific subject, both of which 
are to be determined by the board of natural science, and 
(6) a modern language, viz either French or German 

Cambridge —His Majesty the King has graciously 
announced his intention of visiting the university on 
Tuesday, March i, on the occasion of the opening of the 
new buildings for the law school and Squire Law Library, 
tho medical school, the Sedgwick Memorial Museum, and 
the botanical laboratory 

Dr H K Anderson has been appointed university lecturer 
in physiology in the place of Prof Langley. 

The regulations for an examination and diploma in 
tropical medicine and hygiene were approved by the senate 
on January 28 


At Bedford College for Women on Thursday, March 17, 
Dr. J Lawrence wilt give a lecture on “Pioneers in 

Philology " 

\ 

The Finance Committee of the Liverpool Corporation has 
decided to recommend the council to make the municipal 
grant of 10,000! to the university only on certain con¬ 
ditions, which include inspection and report on the educa¬ 
tional methods of the university, an annual report by the 
university to the council, and the devotion of at least 1000I 
of the grant to Liverpool scholarships, including the 
assistance of undergraduates and post-graduates 

The first conference in connection with the School Nature 
Study Union was held on January 30 at the Passmore 
Edwards Settlement, Tavistock Place, London, under the 
presidency of Dr Heath, director of special inquiries and 
reports at the Board of Education Papers were read by 
Mr. C B Gutteridge, of Alleyn's School, Dulwich, on 
nature-study in secondary schools and how its claims may 
be advanced, and by Miss Johnson, on nature-study In a 
village elementary school. 


In connection with the generous gift recently made to 
the University of London by Mr Martin White for the 
encouragement of the study of sociology, a course of eight 
lectures on " Cities and their Culture-Resourcps " will be 
delivered this term by Prof Patrick Geddcs, commencing 
to-day, Fobruar) 4 Dr. E A Westermarrk, lecturer 
on sociology at the University of Helsingfors, will com¬ 
mence a course of seven lectures on 11 Early Custom and 
Morals " on Tuesday, February 9 Both courses will be 
delivered at the London School of Economics and Political 
Science At Prof. Geddes's lecture to-day Sir Arthur 
RQckcr will preside, and will make a general statement with 
regard to the scope of the Martin White benefaction for the 
study of sociology 

There is a steady and growing demand In the State of 
Illinois for high school teachers who have had a liberal 
college training together with a thorough preparation in 
the special branches which they are to teach The demand 
upon the University of Illinois for high school teachers of 
science has for several years so far outrun the actual supply 
that places might commonly be found for two or three times 
the number of competent graduates available The uni¬ 
versity has published a circular of information concerning 
the courses and facilities offered by it to science teachers, 
so that students and instructors may be generally advised 
of the facls, and a larger number of capable students may 
be led to prepare themselves for high srhool science work 
The circular points out that the preparation of a teacher 
for high school science teaching must consist in part of 
study of the sciences he intends to teach, in part of the more 
general study necessary to his liberal education, and in part 
of the pedagogical studies and experience essential to his 
immediate success as a teacher 

On Frida) last, Prof Howard Marsh gave an inaugural 
address as professor of surgery in the University of Cam¬ 
bridge In the course of his remarks he said that the 
changes which had taken place in surgery In recent years 
were as great as those which had revolutionised so many 
other departments of human energy. The new starting 
point consisted in the discovery by Pasteur that many dis¬ 
eases in the vegetable and animal kingdoms were due to 
the action of minute organisms or bacteria The next step 
was the application of Pasteur's dlsiovery to surgery by 
Lister, who commenced the investigations into the use of 
substances by which these harmful bacteria might be ex¬ 
cluded or destroyed The thirty years that had since 
elapsed had been years of revelation and advance In every 
direction While the fundamental principle was the same, 
methods of procedure had undergone rapid development 
It had been gradually disclosed to us that there was no 
organ anywhere in the body which was not amenable to 
operation, no part which was so constituted or endowed that 
it could not, under the aseptic method, be treated by surgical 
Interference. 


A large part of the National Library at Turin was de¬ 
stroyed by fire on January 26. The library was housed in 
the buildings of the University of Turin, and was under 
the oontrol of the university authorities. It contained 
350,000 printed books, of which 100,000 have been lost, 
amounting in value to half a million francs. The globe 
constructed by the monk Basso in 1570 has been destroyed. 
The very choice collections of fifteenth century msnuecrlpts 
from the Abhey of Bobblo were rescued, and altogether 
about 1000 manuscripts out of 400a have been saved in a 
more or less damaged condition. The university has been 
ctoaed, at some of (lie halls give signs of collapsing. 


Wb foartr from Science that Syracuse * University has re¬ 
ceived 30,000! from the eetate of the late James J. Beldenj 
iqiOoqJ. goes to the Medical College and 20,000!. to tne 
College of Liberal Arts. Syracuse University also receives 
ths residue of the estate of the late John Lyman. The 
value of the eetate la not stated, but special bequests to 
charitable Institutions were made by Mr* Lymao amount¬ 
ing tQ more than 30,000!. The Catholic University of 
, America has received 1 o.oool. from the Knights of 
ColumhiiSr and Princeton University has received a bequest 
ioeohfrom She late Louts C. Vanuaem, of Philadelphia* 
iWtllfk UhlVerslly Has received from Mr. Carn(g|t 
'te&a& 'tor $ Hbrwy- 
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The annual general meeting of the Association of 
Technical Institutions was held on January 29 Sir John 
Gorst was elected president for the ensuing year, and In 
the course of his presidential address he remarked that the 
great object of most schools seems to be to make the 
children still and quiet and orderly Instead of having them 
thirsting for knowledge and eager In its pursuit. The 
questioning which la natural to children is abolished In 
favour of a system of answering questions put to them, and 
in these questions anything like originality or eagerness la 
at once repressed In the Interests of discipline. After a 
certain time the Individuality of a restless, eager, curious 
child It entirely crushed out, and a stolid, quiet, orderly, 
stupid class fs obtained. The object of all teaching ought 
fip be the development of the general powers of the body 
and mind of the scholar end not Its specific and definite 
preparation for some particular profession That comes 
when It is time to specialise The spirit of technical In¬ 
struction—the teaching of the student to da something and 
to acquire knowledge for the purpose of being able to do 
something—nought to pervade the whole of our education 
ftote childhood to manhood. At the annual dinner of the 
Institution, the chairman, Sir J. Wolfe Barry, referred with 
■atlriattlbn to the fact that the Royal Society had recently 
addressed a communication to the universities directing 
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their Attention to the urgent necessity for home reconsider¬ 
ation of the requirements or the universities from secondary 
schools The Rowil Society retognined, Ah of course it 
must recognise, the great importance of the humanities, but 1 
it felt that there was something wanting in the < nreer J 
which was insisted upon, especially at the older universities 
This induced headmasters of secondary schools to select their 
most promising pupil-, entirely with a view to scholarships 
in classic jl liter.nure, and to insist upon all the bovs in a 
school spending a great deal nf their Lmip in studies for 
which, no doubt, many of them were filled, but not all 
The Royal ‘VJrietx had done a real service to the country by 
directing Attention to this subject 

1 iir annual meeting of the court of governors of the 
l niversity of Birmingham was held on January 2H, when 
the Chancellor, Mr Chamberlain, presided, During the 
course of a speech un the motion Tor the adoption of the 
annual relxirl, Mr Chamberlain referred to the question 
of (lovernment aid for university education He said, " 1 
should be very sorrv to see, 111 any application which maj 
now or hereafter be made—either lo public bodies or to the 
(lovernment—any idea that Lhat was to dispense individuals 
from their personal duty in the matter I think un¬ 
doubted!) that the (government might make a more liberal 
response to what individuals have m so many cases done, 
and nowhere more conspicuously than in Birmingham 
When we are dealing with such modern universities as 
Manchester, Liverpool, and Birmingham, I think it is 
creditable to [he inhabitants of the districts in which they 
are placed lhat they should have met so readily the calls 
upon them, and ] ihink they are almost entitled to demand 
from the Government u corresponding contribution But I 
should imself deprecate any attempt lo throw the whole 
charge upon the Government, and thereby 10 lose all that 
we gain by the local patriotism which is evoked, the local 
self-denial, .md the earnest interest which follows upon it 
YVe shall ask ihq Government, in view of the very great 
development of this institution, for a larger grant, and we 
shall be supported by other institutions in the same posi¬ 
tion M \Ye have on many occasions pointed out in these 
columns that generous treatment on the part of the State 
for university education, so far from diminishing private 
endowments and munificence, causes a marked increase of 
enthusiasm and generosity among the wealthy merchants 
and manufacturers It is a mistaken policy, in a matter of 
surh importance as the provision of facilities for higher 
education, to urge that Government assistance should only 
follow private efforts in the *>nme direction, and if our states¬ 
men adopt the working poliLy outlined by the Chancellor 
of the University of Birmingham, this country will have to 
wall a long time for a complete and satisfactory university 
sjKtem Let the Government set the example and publirly 
recognise In a substantial manner its sense of the value of 
higher education, and private enterprise and endeavour will 
soon be aroused in a corresponding degree 


SOCIETIES AND ACADEMIES . 

London. 

Royal Society, January ar.—“On the Structure of the 
Palsozolc Seed, Lagenostoma Lomax t, with a Statement 
of the Evidence upon which it is Referred to Lyginoden- 
dron “ By Prof F W. Oliver and Dr. D H. leott, 
F R S Received December 15, 1903 

The present communication deals with the structure of 
Lagenostoma Lomaxi, a fossil seed from rhe lower Coal- 
measures, and with the evidence upon which the authors 
refer it to the well-known Carboniferous plant, Lyglno- 
dcndrrtn. 

H is found that this species of Lagenostoma, especially 
In its young form, was enclosed in a husk or cupule, borne 
on a short pedicel 

The seed, which is of cydadean character, la fully de¬ 
scribed, and its relation to ocher fossil and recent seeds 
discussed 

The cupule enclosing the seed was borne terminally on a 
pad icy 15 It formed a continuous, ribbed cup below, and 
divided above into a number of tobes of segments. 
Ex ternary, both pedicel and cupule were studded with 
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numerous prominent multiieUuLar glands of capitate form. 
Ihe anatomy indicates that ihe whole organ was of a foliar 
nature 

1 A comparison wiLh Ihe vegetative organs of 1 ygmo- 
\ dendron Oldhamtum, with which the seeds are intimately 
associated, demonstrates .1 compleie agreement in the struc¬ 
ture of the glands and in the nnninniy of the vascular 
system YYhere vegetative and reproductive org me, pre¬ 
senting identical structural feature i, not known to occur in 
other plants, are thus found m close and constant associ¬ 
ation, the inferrnre that the one belonged tn (he other 
appears irresistible 

As regards the position of the seed on the plant, two- 
possibilities are discussed, the cupule, with u* pedicel, 
may either represent an entire sporophyll or a modified 
pinnule of u compound leaf Either view is tenable, but 
various comparative considerations lend a somewhat greater 
piob.ihility to the second alternative 

In the concluding section of the paper, Ihe systematic 
position of Lygmodendron is discussed. On the whole of 
the evidence, the position of the genus as a member of a 
group of plants, transitional between filicales and gvmno- 
sperms appears to be definitely established. While many 
fihnncan characters are retained, the plant, in the organ¬ 
isation of its «seed, had fully attained the level of a Paleozoic 
g)mnosperm There are many indications that other 
genera, now grouped under cycadofilices, had likewise be¬ 
come seed-bearing plants It is proposed to found a distinct 
< lass, under the name Ptcndosperms, to embrnre those 
Paboozovc plants with the habit, and much of the internal 
organisation of ferns, which were reproduced by means of 
seeds At present the families Lyginodendrex and 
Med ul loses- may be placed, with little risk of error, in the- 
new class I 1 (endosperm w 

January jfi—"The Morphology of the Retroralrarme 
Region of the Cortex Cerebri *' Hv G Klimt Imlth* 
M A , M D , Fellow of St John's College, Cambridge, 
Professor of Anatomy, Egyptian Government School of 
Medirine, Cairo Communicated by Prof A Mat Blister, 
KRS 

Chemical Society, January 20 —Dr W. A Tilden, 
KRS, president, in the chair ^It was announced that 
the Rev I J Prout had presented to the society a photo¬ 
graph of a portrait by Hayes of Dr William Prout, F R S , 
the originator of Prout’s hypothesis—'Ihe following papers 
were read —The chemical reactions of nickel carbonyl* 
parts 1 and 11 J Dewar and H O Jones. It is shown 
that nickel carbonyl is completely decomposed by the 
halogens, cyanogen ancK sulphur, carbon monoxide, and the 
corresponding nickel oompounds being produced With 
aromatic hydrocarbons of the benzene senes, in presence of 
aluminium chloride, the carbonyl compound condenses to 
form aldehydes and anthracene derivatives, with naphtha¬ 
lene a complex hydrocarbon is produced.—Optically active 
asymmetric nitrogen compounds, d- and f-phenylbenzyl- 
methylethylammonium salts H O Jones* —A micro¬ 
scopic method of determining molecular weights * G. 
Barter. The author has improved his method of deter¬ 
mining molecular weights by observing the relative changes 
in size of a series of alternate drops of two solutions enclosed 
in capillary tubes, so that the experimental error has been 
reduced to within 5-10 per cent —Studies In the acridine 
senes, part 1. J. J Fob and J* T. Nowltt—ortho-Nitro- 
bcnzoylacetic acid. E R Noodham and W II NrRlii! 
jun —The cu- and franz-modifieations of oay-trlmethyl- 

f lutaconlc acid . W. H Nrhln, Jun , and A. E. ImltRi — 
he influence of substitution on the rate of oxidation of 
the side chain, part 1 , oxidation of the mono- and dl- 
chlorotoluenes ■ J, B Oohsn and J. Millar.— The Inter¬ 
dependence of physical and chemical criteria in the analyala 
of butter fat T. g . T he rpe. Investigation of the butter 
produced in the United Kingdom has shown that the 
chemical nature pf this fat is dependent on climatic' in- 
fluences, the nature of the fodder, the breed of the row* 
the period of lactation, and the IdloayacrafV of the 
Individual cow. Tables -of the chemical constants qf the 
butters examined Illustrating this are given .--A simffr 
thermostat for urn in connection with the refrgctapiateh? 
examination of oils and fata: T. E. T hWMi The coa- 
dentation of furfuraldehyda with sodium succinate 1 A. W. 
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Tlthorley and J. F Iptnotr.—The action of heat on 
d-hydrbxycarboxyl1r acids Jf R Lm ftupur- A descrip¬ 
tion of the aldehyde produced by healing a-hydroxykteam 
aud.— The fusK'n of ijo-piKicarpine with caustic potash 
H. A D Jewett* It Is shown that the and produced in 
this reaction is u-bufvric acid, and not the iso acid as was 
formerly supposed—Organic deruatives of silicon F S 
Kipping. A description of the produ* Is obtained by the 
interaction of magnesium alkyl haloids with »nlinm and 
alkyl silicon ihk>tidf>f— Deruatives of highly suljHtiluied 
anilines F. D. OhPttmmy and J M Wadmora. 


Physical Society, Tanuary 32 .— Dr. R T Glazebrook, 
F R S , president, m the chair —Notes on non-homotentni 
pencils, and the shadows produced by them (i) An 
elementary treatment of the standard astigmatic pencil 
W Isanstt. It is shown that several of the properties 
of the standard astigmatic pencil, and the variations in ihc 
form of its cross section, can be simply deduced from a con¬ 
sideration of (he projections of its rays upon two planes, 
each of which is at right angles to one of the two fatal lines 
The projections of the rays are In eaih lase concurrent The 
shadow of a straight wire at right angles to the axis in also 
dealt with, and it is shown that the rays Intercepted bv the 
wire are one set of generators of a hyperbolic paraboloid 
The section of this surface by any other plane is a hyperbola 
or a parabola. The rays are seen to be all parallel to a 
plane through the axis If the object wire i« not at right 
angles to the axis the shadow surface is a hyperboloid of 
one sheet 'I he section b> an) plane is, in general, a hyper- 
bola, which is rectangular when the plane it at right angles 
to the axis and reduces to two straight lines when the plane 
passes through either of the focal lines The asymptotes 
of the rectangular hyperbolas lie in two planes which 
pass respectively through the two focal lines 1 he author 
showed string models of the various pencils and shadow 
surfaces and of prncils produced b) lenses or mirrors 
The pjper rom hides with a simple method for obtaining, by 
the method of sugittx, the positions of the approximate 
lines produced in a small pencil refracted obliquely through 
a lens —Some new rases of interference and diffraction 
Prof R W. Wood. In this paper Prof Wood discusses 
certain types of the interference of light which have been 
known for many years, as well ns some cases which he 
thinks are quite new. The colours of mixrd plates and the 
phenomena of Interference in transparent films deposited on 
metallic reflectors are the coses chiefly considered 'ihe 
facts which have been brought out may be summed up as 
follows The colours of mixed plates are due to diffraction, 
and should not be classed with interferences in their films 
The explanation originally given by Young, and the treat¬ 
ment given by Verdet and others, are unsatisfactory, and 
do not Indirate whal becomes of the energy In the cases 
pf films deposited on perfectly reflecting surfaces, which, 
according to the elementary theory, should exhibit no inter¬ 
ference colours, we may, under certain conditions, have 
colours for more brilliant and quite as saturated as any 
shown by the soap bubble In other cases, where at first 
light no interference appears to have taken place, we may, 
by employing polarised monochromatic light, obtain fringes 
of a very curious nature, which are the mult of the inter¬ 
ference between the elliptical vibration coming from the 
metal surface nnd the plane-polarised vibration reflected 
from the surface of the transparent film.— On the photo¬ 
graphic action of radium rays: S Iblnner. It is well 
known that a photographic plate by exposure to radium 
raya la affeclea In such a way that the plate develops 
similarly to Its development after exposure to light Tip 
experiments described in the paper arets attempt to answer 
the question : Are the actions the same ? So far as raij^be 
seen, the final results of the actions and development? are 
the apme, and the experlmenta appear to Indicate that only 
alight differences occur In the early stages. 


Entomological Sooiat y f January ao.—The 70th annual 
meeting, Prof. E. B Poulton, F.R.S., president, In the 
chairt-—It was announced that the following had been 
elected officers for the session 1904-5President, Prof. 
Edward B. Poulton, K.R.S.; treasurer, Mr Robert 
MeUdilan, F.R.S, { secretaries, Mr. Herbert Goss as 
Jbfl^H v Rowland-Brown.—The PraelWont delivered an 
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addrifos on the subject of 11 What is a Species? " What is 
there to fill the varancy left b) the disappearance of the 
Lmnean conception, founded on " special creation "? Id 
many respects it would be advantageous to abandon the 
word, or to usr* it solely wilh its original logical meaning 
of 11 kind," or, as zoologists *uuld say, “ form." This 
view wns, however, regarded ,i»* a " counsel of perfection, 11 
impossible of attainment., nnd the attempt was made to 
show that the 1 (inception of a naturally and freely inter¬ 
breeding (or syngamic) community lies behind the usual 
definitions, and that the barrier between species is mot 
sterility, but simply cessation of interbreeding or asyngamy. 

Paris 

Academy of Sclencea, January 25 —M Mascart in the 
(hair--On certain doubly periodic solutions of some partial 
differential equations £mile Picard- -On the light emitted 
spontaneously by certain salts of uranium Henri 
Recquorol. Some salts of uranium emit light continuously 
and with an intensity which is greater than would be ex¬ 
pected from their radio-activity The eifri-ts ore best shown 
by the double sulphate of uranyl and potassium, and there 
is d relation between the luminosity and the phosphor¬ 
escence, since different preparations of this double salt un¬ 
equally phosphorescent to light are also unequally luminous 
in the dark The effects observed are so small that it is 
necessary Tor the observer to be in the dark for some time 
before attempting an experiment. Crystals of the double 
sulphate exposed to the intense radiation of an electric arc 
or of a radium salt, and then examined some seconds later 
in the dark, were no more luminous than specimens of the 
same salt which had been kept continuously in the dark. 
Ihe light was too feeble to permit of the examination of 
the spectrum--Some new observations on Piroplasma 
Do no van 1 A Ltvsran and M Maanll. This parasite, 
first found by Dr Donovan in cases of a fever common near 
Madras, would also appear to be the cause of a disease 
known as Kala-Azar, or the black fever of Ihe valley of 
Brahmapootra M Calmette was nominated a corre- 
spondum for the section of medicine and surgery in the place 
of Laveran, elected a member in the same section —The 
examination of the gases given off or occluded by radium 
bromide MM. Dowar and Curia. A specimen of pure 
radium bromide was placed in a vacuum In connection with 
a manometer, gas was found to be evolved at the rate of 
about ire per month, which on spectroscopic examination 
- proved to be hydrogen, most probably produced by the 
action of the radium compound upon a small quantity of 
water present The same specimen, placed in a quartz tube, 
was heated to redness, any gases given off being removed 
by the mercury pump These gases were drawn through 
tubes rooled down to the temperature of liquid air The 
gas which passed through the tube cooled in liquid air 
was radio-active and strongly luminous, spectroscopic ex¬ 
amination of the light emitted showing the three principal 
bands of nitrogen The qlmriz lube containing the radium 
bromide was then sealed off with the oxyhydrogen blow¬ 
pipe. Twenty days later M Deslandres found that the tube 
gave the complete spectrum of helium, and no other rays 
could be detected—On an, electrical law of Ihe electrical 
transportation of dissolved salt 3. A. Pemet From the 
experimental results of M Chassy, laws are deduced which 
are in opposition to the hypotheses on which M. Kohlrausch 
has rolled in deducing the molecular conductivity of seffu- 
tnms from the migration numbers —On certain phenomena 
arising from physiological sources capable of being trans¬ 
mitted along wires formed of different substances 1 Augustin 
Ohorpsaitlsr. The physiological radiations, probably 
Identical with the iways, can be transmitted through a 
metallic wire as well as through the air. This allows of 
a much more precise study of these rays from a physio¬ 
logical point of view, one great advantage of the method 
feting that the observer may be placed so far from the 
sensitive screen as to reduce to a minimum muscular or 
mental effects foreign to the experiment.—The emlsrion of 
the Blondlot rays during the action of soluble fermenfa 1 
M. Uuvibortf The it-rays are produced during tty action 
pf ferments, the effect being particularly marked 2 for the 
digestive ferments of albumenoid materials.—-Oh the fluo- 
^hiorldMj the fluobromfdes and the fluotodtdedof tfae metala 
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of the alkaline earths Ed. Dofmoao. Details are 
of the preparation and properties of the barium fluohaiogea^ 
compounds of the type BaF,: BaCl,.—Some colour re¬ 
actions of molvbdic add ■ M. Emm. Peuhlioeb The 
author has rediscovered the colour reaction,between tannin 
and molybdates which forms the basis of Alexander's 
method for the determination of lead volumetrically as 
molybdate—The electrolysis of chloric odd and chlorates 
Andrd Broohot. A discussion of the causes of the 
anomalous results obtained by the electrolysis of chlorates 
with a copper anode —On the presence of formaldehyde in 
atmospheric air : H HenrltL The author has shown in 
previous papers that there exists in the atmosphere a 
gaseous substance, which is not formic acid, possessed of 
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EARLY CJFILJSAT/ON IN BABYLONIA / 

The First of Empires By W St. Chad Boscawen. 

Pp. xxix+356. (London Harper and Brothers, 

1903.) Price ios bd net 

HTHE appearance of Mr St. Chad Boscawen’s .book 
i- on the " First of Empires 11 will, we believe, be 
welcomed by many, and we have no hesitation in say¬ 
ing that it will prove a very acceptable addition to 
the small library of trustworthy works on Babylonian 
archaeology which is to be obtained in the English 
language. Mr, Boscawen is well known as a lecturer 
upon Oriental archaeology and antiquities, and 
especially on the branch of them which brings the 
student into close relationship with the Bible, and 
there is no doubt that he has a good, working, first¬ 
hand knowledge of the cuneiform inscriptions; this 
being so, his book possesses a value which is not 
enjoyed by any other popular work on his subject 
And here, before we proceed to criticise the 11 First of 
Empires,” it will be well to describe its contents 
briefly. 

The chapters in the volume are nine in number, and 
these are followed by four appendices, which are, in 
turn, supplemented by a tolerably full index. The first 
five chapters deal with the beginnings of Babylonian 
civilisation and the relations which appear to have 
existed between Egypt and Chaldsa, the next three 
discuss the life and times of Khammurabi and the 
famous “ Code ” of this king, and in his last chapter 
Mr. Boscawen describes the beginnings of literature 
The breadth of the subject which Mr. Boscawen has 
undertaken to describe in a popular manner is thus 
considerable, and the examination which we have been 
able to make of his work convinoes us that he has 
succeeded remarkably well. We must remember that 
we are dealing chiefly with texts, most of which were 
written more than four thousand years ago, and even 
experts are not agreed as to the exact meaning of 
scores of words which are of frequent occurrence; and, 
if we confess the truth, sufficient time to digest the 
immense number of facts which have been recovered 
during the last few years has hot yet been given to 
Mesopotamian archaeologists and cuneiform scholars. 
For this reason Mr. Boscawen and all other true 
students of cuneiform literature find it impossible to 
bq dogmatic In the present Btate of the science of 
Assyrjology, and it Is necessary for professors of 
Semitic archeology to pause before the/ hid us throw 
overboatd all our preconceived and existing notions pit? 
matters of vital interest and importance. 

That certain changes of opinion are necessary is 
very evident, for from Egypt, Babylonia and Assyria 
have cotne forth such a great mass of evidence and 
fdefe that a careful reconsidering of their mental pmU 
^m .is incumbent upon ail those who wo^M possess 
Ui sfeftff minds tin tme history of the countries whkh 
such a prominent part In the development 
^^SjPWBhn. ft fri $0Bpawen*s own position if > quits 
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fOnounced. He corn merits adversely on the works 
jjjbhich, though professedly scientific, actually made the 
Biblical element .predominant, and declared as an 
axiom that Moses was the author of the Pentateuch; 
this mischievous system was inaugurated by the late 
Mr Gaprge Smith, and he was followed by a number 
of far inferior workers and students, who, not finding 
1 the whole of the contents of Genesis in the cuneiform 
tablets, quickly abandoned the study for one more 
congenial All the evidence now available proves that 
Ezra and his 11 Great Synagogue ” drew largely upon 
Babylonian legends of the Creation and Flood for the 
narrative which they re-wrote or 11 edited,” and that 
Babylonian literature has an antiquity some two or 
three thousand years greater than that of the writings 
which arc attributed to Moses, and even of the oldest 
portions of them 

We must now face the fact that the Hebrew text of 
the Bible has undergone various editings, and we must 
be content to have the literature of the Hebrews sub¬ 
jected to the same analysis and examination as the 
literature of any other Oriental people Mr Boscawen 
cites in proof of careless editing, and perhaps of a 
plurality of authors, the fact that the Hebrew text of 
the Pentateuch, as it now stands, contains two 
versions of the Creation Story, parts of two versions 
of the Mood Story, three versions of the Ten Com¬ 
mandments, and so on. Want of space will not admit 
evdn of brief allusions to the fusion of legends of events 
which took place in Babylonia, or to the various 11 edit¬ 
ings M to which the scribes were compelled to submit 
the literary works in their hands in order to bring them 
up to the level of the requirements of their day, but it 
is quite clear that what went on m the great libraries of 
Babylonia also went on in the scribes' chambers of 
the Jewish synagogues in Babylon When once the 
reader has made up his mind to these inevitable con¬ 
clusions, it will be quite easy for him to assign to 
Eastern archeology its full value in the solving of 
problems connected with the relations which existed 
between the Hebrews and ttat* nations round about 
them, and the whole subject will assume its true pro 
portions on his mental horizon 

In the first chapter of his work Mr Boscawen treats 
of the lands of Nimrod, 1 e, the countries which are 
commonly called Assyria and northern and southern 
Babylonia, and in a series of brief paragraphs he 
shows how the later historic kingdoms were developed 
from very ancient centres of government which were 
founded by people who made their way into Meso¬ 
potamia from a country lying to the north-east, and 
who spoke a non-Semitic language. The story of the 
earliest growth of civilisation in Babylonia forms the 
subject of the second chapter, and we are led on easily 
from the time when rtien were learning to make 
baskets and mats, and to draw rude figures of animals 
and objects, to die time when they possessed an 
elaborate system of writing, grid had become con¬ 
summate sculptors. From the numerous monuments 
: which, have been discovered on the sites of several 
eftdettf cities in Lower Babylonia, we learn that bug 
before b.c, 4000 the dViUsation which had been estqbL 
tlshed in the country bV non-Semitic invaders had 
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taken deep root, and had reached a very perfect atflte* 
To Illustrate this fact Mr. Doscawen supplies a 
facsimile of part of the Inscription of Manishtusu, 
King 1 of Kish, with an English translation, and the 
list of modified picture signs on p 57 is not the least 
interesting portion of the chapter. Inserted in the 
chapter, somewhat oddly it seems to us, comes 11 The 
Legend of Creation," and Mr. Boscawen illustrates 
the old tradition of the fish-headed, man-god Oannes, 
who taught men to read and to write, and to sow, and 
to reap, and to build, from the Legend of Adapa. The 
alleged relation of the Garden of Eden with the grove 
of Eridu Is discussed, and we are glad to see that Mr. 
Boscawen prints Mr. R. C. Thompson’s translation of 
that portion of the tablet upon which it has been so 
inadequately based, and that he considers Mr. Thomp¬ 
son has succeeded "to a certain extent"; in our 
opinion Mr. Thompson’s arguments are conclusive 
and his proofs final, but error dies very hard. 

Mr Boscawen v s third chapter deals with the obvious 
affinity between the primitive civilisation of Meso¬ 
potamia and that of Egypt, and he skilfully drives 
home his arguments with the facts that have been 
Reduced from the excavations of J. de Morgan at 
Nagada, in Egypt, and at Shushter (i.e. Shushan the 
Fortress, or Susa). Passing over two chapters, we 
now come to the consideration of the life and times 
of Khammurabi the Great A few years ago Mr. 
L. W. King, of the British Museum, published a valu¬ 
able monograph on Khammurabi, giving all the 
original texts from tablets in the British Museum and 
elsewhere, with English translations; it was tolerably 
easy to gather from this work that Khammurabi was 
a ruler of no mean order, but no one ever imagined 
how great a law-giver he was until the discovery of 
his famous “Code" by J. de Morgan at Susa. 
This wonderful document contains about 282 distinct 
" laws," and we shall hardly be overstating the case 
when we say that it is fully as comprehensive as the 
Hebrew Code, which is associated with the name of 
Moses, whilst it is certainly a thousand years older. 
It is wrong to say that it is the oldest code in the 
world, for that which is represented in the so-called 
Negative Confession of the Book of the Dead is far 
older. Since the pubhcatioA of the original text by 
Father Schiel, many works have appeared on the sub¬ 
ject, but the fullest monograph, and one which is of 
great importance from a comparative point of view, is 
that by Prof, D. H. Muller, of Vienna, who discusses 
at great length the relation of Khammurabi's code 
with that of Moses, and with the Twelve Tables. 

For those, however, who lack the time and leisure 
necessary for comparing modem renderings of this 
difficult Babylonian text, but who wish, nevertheless, 
tj obtain a good general idea of Its contents, we com¬ 
mend the rendering given by Mr. Boscawen in his 
eighth chapter. The meanings of a number of words- 
which are used In a technical sense are, of course, 
doubtful, but, speaking generally, the sense of 'the 
“ Cpde ,f of Khammurabi has been well made'out. 
The space at gar disposal will’not) permit us to consider 
to detail the contents of Mt r Bona wen’s chapter oni 
the beginnings of literature, blit we may«aay that thel 
NO., 1789, VOL. 69] * 


general reader will find In it a large number of' in¬ 
teresting facts, as well as extracts from translations i 
of Assyrian texts, made both by himself and by other/ 
experts. The book is well illustrated, and will, we 
believe, be widely read. 

BIOLOGY AND ARCHAEOLOGY OF CENTRAL 
AMERICA . 

Biologia Centrali-Americana; or Contributions to the 
Knowledge of the Fauna and Flora of Mexico and 
Central America . Edited by F. Ducane Godman 
and Osbert Salvin 

Archaeology. By A P. Maudslay. 4 vojs, text; 4 vols. 
plates (London . R H Porter and Dulau and Co., 
1889-1902.) 

ROM the time of the Spanish conquerors up to our 
own, a glamour of romance, mingled with hopes 
of easily gained riches, has hung over the ruined cities 
of Central America. The fortunate chance that pre¬ 
vented Mr J. L Stephens from performing his consular 
functions in Central America on behalf of the United 
States Government first gave the modern world a true 
idea of their character and rendered easier the explor¬ 
ations that have been made during the sixty years that 
have passed since his account appeared. His book 
and the drawings of his English colleague, Cather- 
wood, form no unworthy monument to the talents and 
industry of the two explorers, and will compare favour¬ 
ably with most of the contemporary works in the more 
trodden fields of archeology. 

The modern student, however, is an exacting taak<» 
master; he realises that 110 domain of archeology can 
be profitably studied without reference to others, and 
he insists upon accurate measured drawings, carefully 
oriented ground plans, and reproductions by processes 
that eliminate as far as possible the chance of personal 
bias or error. Given time, money and Intelligent enthu¬ 
siasm he can obtain all these, though it Is but rarely 
that these conditions have .been so harmoniously con¬ 
joined as in Mr. Maudslay’s “ Archaeology 11 in the 
“ Biologia Cen tra h-American a." That such a publica¬ 
tion as the “ Biologia ” should have a section devoted to 
archaeology is entirely due to the old friendship subsist¬ 
ing between the author and the munificent editors, Mr. 
Ducane Godman and the late Mr. Osbert Salvin, who 
generously offered to include the results of Mr. 
Maudslay’s researches in their magnificent publica¬ 
tion. Students of American archeology as well as 
Mr. Maudslay can only be grateful to them for the 
elasticity that they have given to their biology. Four 
volumes containing about 400 plates, measuring 18 
inches by la, and as many volumes of quarto text, 
admirably printed, represent a whole that few puk 
Ushers would hesitate to regard as on unprofitable 
speculation, where the subject treated Is American 
antiquities. Mr. Godman has added another leaf to 
the crown of English own of sdepeei' though it fa 
probable that appreciation will be lete |n Ms oton 
Country titenbeyond the Atlantic- 
It seems by no means unlikely that tbacompletian^f 
title great work, which haa teken loOrteen fmh 
Mag. will place the 
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and'other remains oir a surer basis than has heretofore 
been possible. Mr. Maudslay systematically gives, 
where possible, photographs of the monuments and in¬ 
scribed slabs, and, as many of these are injured, puts 
beside the photograph a careful outline drawing with 
any restorations for which authority may exist, Thus 
his plates provide an invaluable corpus of Maya inscrip¬ 
tions, absolutely trustworthy on the point of accuracy, 
which cannot but serve as a starting point for their 
’interpretation. It must not, however, be thought that‘ 
this monumental work is silent as to the meaning of 
the hieroglyphs, for a btout appendix of 144 pages con¬ 
tains a detailed explanation of their purpose and mean¬ 
ing, This contribution is not from the pen of Mr. 
Maudslay, but is written by (dr. J. T. Goodman, a Cali¬ 
fornian enthusiast on the subject of Maya history, 
From his too modest preface we gather that he has 
spent twelve years in conjunction with Dr Gustav 
El sen, of San Francisco, in this study, and that the 
present work is only a preliminary sketch, written ex¬ 
pressly to accompany Mr, Mandalay's work. 

Mr. Goodman has but little respect for the methods 
of those who have, or should have, attempted the inter¬ 
pretation of the mysterious writings, and his position 
may be stated in his own words, that he has lost con¬ 
fidence in the ability of learning, but retains 
faith in the genius .of ignorance. Such a confes¬ 
sion may act as a deterrent or an attraction; 
but its candour and courage are manifest- Mr. 
Goodman writes of the “ Archaic system 11 found 
at Palenque, Copan, Tikal and elsewhere, that 
11 all the inscriptions so far brought to light are of a 
purely chronological character, destitute of any real 
historical importance." This of itself is no mean dis¬ 
covery, if further research should confirm it, and it 
must be confessed that the elaborate tables here pub¬ 
lished have been extensively used by subsequent 
workers. 

It is impossible here to do more than state that from 
the external evidence, Spanish and other, Mr. Good¬ 
man’s scheme is probable. One of his fixtures may be 
mentioned to give an idea of the vast sea of chronology 
on which we are embarked, viz*, that the period 
chronicled in the existing Maya inscriptions was the be¬ 
ginning of the last quarter of their grand era,' marked 
by the observance of its aSo^pooth year I Truly the 
Mew World Is the oldferpne, and instead of looking for 
(he origin of American civilisation on this ride of the 
world we should try the other way about. Whether or 
ho the ancient culture of the American continent is in¬ 
digenous is a question not likely to be answered In our 
tfttkfc. The one point on *Mch all gre agreed is that ff 
*^y: connection or tafklenoe updated it* hunt have been 
jfrthne so remote that geological rather 
ttMte methods of computation bnist be Invoked., 
vvhTta, therefore, somewhat childish to inrist opart 
tin occurrence of particular pan 
iaene«Md the like.' The existence of the oriental gome 
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tion of pachlst in two independent centres is conceiv¬ 
able ; while the architecture both of Egypt and 1 of 
ancient America is. after all, little more than the piling 
of stone upon stone The decorative part of the build¬ 
ings is another matter. If, however, it could be shown 
that there was an identity of method in computing time 
between the Maya and any of the nations of antiquity 
in the eastern hemisphere, that would be truly a step 
towards fulness of knowledge, One point related to 
such matters has, as a matter of fact, been already satis¬ 
factorily determined, viz., the identity of orientation of 
temples in Yucatan and in Egypt, pointing to sun- 
worship at the same seasons and the use of the same 
northern stars in both countries, according to Sir 
Norman Lockyer. Here truly is a good solid basis for 
relations or communication between the two, and so 
good a starting point should prove fruitful both of 
accurate observation in the future, and show the direc¬ 
tion that serious investigations should take It is to 
the United States that the world naturally looks for Sus¬ 
tained efforts to solve the archeological problems of 
Central America, and there are many signs that well- 
equipped students will not be wanting. Meanwhile, 
England may justifiably take pride in having produced 
the most important book on the subject, while Mr. 
Maudslay is to be congratulated on the completion 
of a magnum opus involving so great an amount of 
personal labour—a labour of love it certainly was—and 
on the possession of a friend like Mr Godman to put 
his results before the public in so worthy a guise 


FRICTION IN MACHINERY. 


Friction and its Reduction . By G. U Wheeler Pp. 
viii+171. (London. Whittaker .and Co., 1903.) 
Price 3s. net 

A Treatise on Frictaon and Lost Work in Machinery 
and Mill-Work, By R. H. Thurston. Pp. xi+4?$ 
(New York J. .Wiley and Sons; London : Chapman 
and Hall, Ltd , 1903.) 7th edition. Price 3 dollars. 

M R, WHEELER’S book is a reprint in the 
main of a series of articles contributed by 
the author to a technical journal, but a considerable 
amount of new matter has been added; it deals 


fairly completely with the subject of friction in 
machinery and the means adopted for Its reduction. 
The first two chapters arc devoted to a discussion 
on the importance of the subject front'a mechanical 
engineer's point of view, and to brief statements 
pf the laws of solid, rolling, and fluid friction. 
Then follow a series of chapters bringing together in 
a very convenient term for reference all the experi- 
,«ncptri| work on the subject of friction likely to be of 
r value to time engaged In the design of machinery., 
W* would point out, however, that the author has 
fdUed la eeveral coses to give exact references to the 
original wuent from whence his tables apd ether 
dote have been obtained; tide, la unfortunate, at very 
often there maktog use of the* book wJU be anxious 
rtfrdor tpthe original memoirs- Some ac-count ktftto 
gim* of pKfwrttei, su* u< #keSe 
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gravity, flash point, temperature of solidification, &c., 
of the most important of the oils now used for lubri¬ 
cating purposes, and a description of the apparatus 
commonly employed in connection with their deter¬ 
mination. 

Though the illustrations are, as a rule, clear enough, 
there arc a few instances where it is difficult to follow 
the author’s description of pieces of apparatus owing 
to the fact that symbols used in the letter-press de¬ 
scription are not printed on the corresponding illus¬ 
tration. 

After a brief description of the various appliances 
used in connection with the distribution of the oil to 
the working parts of machines, the author discusses 
the comparative value of various lubricants from the 
point of view both of cost and of suitability for different 
classes of work. Ball-bearings and roller-bearings are 
dealt with in two chapters, but this part of the book 
is by no means so complete as the earlier portions, the 
last chapter, which explains 11 forced ” lubrication, 
might with advantage be considerably extended in any 
new edition. The book, however, will be found very 
useful for reference purposes, both by those engaged 
in the design and by those wbo have charge of 
machinery on a large scale; information previously 
scattered through various publications has been 
brought together Into a very compact form. 

The fact that Prof. Thurston’s book has now reached 
its seventh edition is a proof of how well it has done its 
work in spreading among engineers a knowledge of 
the importance of sound investigation into the energy 
losses brought about by friction and the best means of 
lessening them The author, whose death we had so 
recently to deplore, has added much fresh matter in this 
new edition, and brought up to date the chapters deal¬ 
ing with experimental investigations an friction. In 
the additions Prof. Thurston describes the latest re¬ 
searches in regard to friction in high speed electric 
generators and motors, and in turbines; the experi¬ 
mental work of Lasche is summarised very fully and 
clearly, and his graphical methods of recording the 
results of various experiments by the three coordinate 
system are explained, the three coordinates being pres¬ 
sure, velocity and temperature of lubricant. The chap¬ 
ters dealing with lubricants and the best methods of 
testing them have also been considerably revised, and 
amongst other additions we notice several sections 
treating of roller and ball bearings. The book is now 
probably the best reference work on friction at the dis¬ 
posal of engineers engaged in the design of machinery, 

T. H. B. 


THE FLORA OF THE SWISS ALPS , 
Geschichte und Herkunft dfr schwmmmchm Alpen- 
flcfa* By M. C. Jeroscb. Pp. vl+ijj. (Leipzig; 
W. JSngelraann, 1903.) Price 8s. net 
T*HE attempt to trace the origin of a flora is *0 much 
X a matter of speculative argument that Is only' 
natural, to And very divergent opinions expressed by- 
different' authorities. The object of, this book is not to- 
offer a new theory, regarding the origin of the mi of 
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the Swiss Alps, but to bring together the views which 
have been put forward by leading botanists, partly for 
reference, partly with the object of comparing theta 
and criticising them so far as it is possible to criticise 
the evidence of experts 

The primary basis upon which to formulate hypo¬ 
theses is obtained by a comparison of the flora of the 
Swiss Alps with the floras of other regions in which 
many of die same plants are found. The occurrence 
of similar forms in the Arctic and Alpine regions is 
well known, and from the appearance of the specks 
in different mountainous or Arctic regions it is possible 
to separate them into groups, such as the Arctic Alpine, 
the mid-European-Alpine group, and so on The next 
step is to consider where these forms may have origin¬ 
ated. Take, for instance, a form which appears in 
the Arctic regions, in the Altai Mountains, and also in 
the Swiss Alps. Was the original progenitor a native 
of any of these districts, or even elsewhere? By what 
path did it travel from one locality to another, and 
when? Some information may be gained by consult¬ 
ing geological records, and for this purpose the salient 
features of the post-Tertiary formations are submitted. 
A most important consideration is the effect of the 
Glacial period, whether the conditions were too severe 
or whether a portion of the present Alpine flora could 
have existed during the Glacial epoch; this has an 
important bearing on the age of the endemic species 
in the Alpine flora. On this, as on all hypothetical 
points, there is a great diversity of opinion. Christ, 
Heer, and Schrbter are amongst those who favour a 
pre-Glacial origin, but Schulz, Nathorst and Clement 
Reid hold the view that vegetation was very much re¬ 
duced at the best during the Glacial period. 

Then follows the most difficult because the most 
speculative question, which refers to the original home 
of these plants. To consider again those forms whkh 
have now found suitable conditions in such scattered 
and diverse areas as the Arctic regions, the Alps, mi 
the Altai Mountains, the Arctic region is postulated as 
the original source by Heer, Chodat and Pokomy; 
Hooker regards Scandinavia as the probable original 
home; Christ refers them hack to the temperate 
regions of northern Asia, and considers thatthe Arctic 


regions merely represent the line of travel; and finally 
Briquet offers an entirely different solution, since he 
favours the possibility of the same species having 
originated in more than one locality. 

These examples will give some idea of the complex 
and difficult problems which confront the syxterflatUt 
who endeavours to unraver the past history of avail' a, 
highly specialised flora, and wilt indicate how widely 
diverse are the explanations which are offered by wgll 
qualified investigators. It will be inferred that die 
writer has had no easy task in stating briefly and 
partially the various arguments. To weigh lip definitely 
the pros and pone U itajtaftribiej but Cite 
the author are very fair* and dii 
attitaen. 1 The sebpe ff the bookW* jttflC 

tha tanM: ‘"-fr Aepte* urir tit**. 
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LETTERS TO THE EDITOR. 

(The Editor does not hold himself responsible for opinions 
expressed by hts correspondents . Neither can he undertake 
to return , or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice ts taken of anonymous communications ] 

Science at Oaford and Cambridge. 

1 have read with great Interest Prof. Perry's article on 
11 Oxford and Science^' and his letter In Nature of January 
ai, and assuming as 1 do that his remarks apply equally 
to Cambridge, I know that he has in no way overstated his 
case. There are one or two effects of the present system 
which 1 feel that he has scarcely brought out sufficiently 
strongly, and on which I lay the more stress, as 1 consider 
that they are harmful in more ways than one. 

1 well know the asphyxiating atmosphere of which he 
•peaks, and I compare it to that of a septic tank the con¬ 
tents of which are reduced in time to the form of an 
innocuous but useless effluent Had they been spread out 
over the country at large they would have been of value in 
raising up a fertile growth of scientific progress. 

The university professor Is generally in a position to dis¬ 
regard the apathy of his university, and to pursue researches 
for their own sake. In the case of the enthusiastic student 
who la desirous of embarking on a career of teaching com¬ 
bined with research, thr effects of the present system are 
far more deadly, especially if he belongs to a small college 
where the medisval atmosphere Is usually most con¬ 
centrated. 

In the present day it is generally Impossible, and if 
possible it is always highly inexpedient, that a man should 
devote his energies to research, pure and simple, without 
caking some part in the educational work which is being 
carried on all around him. But the man who, after taking 
a brilliant degree in arts or science, seeks to associate him¬ 
self with the teaching and examining work of his college 
or university, frequently finds himself baulked at every step 
by the opposition of a hostile but Influential clique, although 
he it being continually urged by his friends to remain at 
the university in the hope'that he may ultimately obtain that 
recognition which is freely conferred on men of less origin¬ 
ality. Although the dons of his college will not raise a finger 
to help him, they do everything in their power to dissuade 
him from engaging in such outside work os a man without 
teaching experience has a reasonable prospect of obtaining 
In these daye of competition. When a good professorship 
falls vacant, they write testimonials belauding his original 
work, of which they know nothing, but hia candidature 
breaks down as soon as questions are asked about his teach¬ 
ing experience. 

[A striking contrast to this spirit Is seen In the excellent 
work done by certain well organised departments, such as 
the Cavendish Laboratory and a few enlightened colleges.] 
What I have attempted to describe is not the experience 
of a single Individual; from the number of cases that have 
come before my notice I feel sure that it must be a common 
experience. 

I now pan to the other side of the question. When a 
vacancy occurs in a university college, it frequently happens 
that there is one candidate whose brilliant distinctions place 
him far above his.rivals, and whose appointment would Hi 
aU brobability greatly conduce to the success and welfare 
of the deportment of which he would have charge. The 
electors would gladly appoint him If any definite evidence 
could be adduced as to his capability of discharging the 
duties required of blm, but falling such evidence they are 
obliged, after a lotag and protracted discussion, to choose 
the second candidate on their list. 

I know men who haffo broken through the barrier, both 
from Oxford and from Cambridge. I am'glad to have such 
men as colleagues, for b know that {hey are doing splendid’ 
work in raising up R r jhlgh standard of university education ■ 
throughout Greater Britain. 

Our university collages have bbt been afraid tq ftSjtaMSrit 
'■eM*r asslstantihl|is In deportments in which the • Work Is 
too heavy for the existing staff. Why should not the tome' 
procedure he adopted at Okfoyd add Cambridge? thU 
would often enable the colleges to gjve their belT graduates 
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e good send-off into the world, and It would nll^vk dw' 
present teaching staffs of much burdensome routine Wttrk, 
We might even have college tutor* waxing enthusiastic 
scientific research l G. H. Briar. 


Tbs Radiation from an Electron moving la an Elliptic, 
or any other Orbit. 

I have been looking for a tolerably simple way of ex¬ 
pressing the radiation at a distance from an electron, CO 
avoid the work involved in reducing the general formulas 
(Nature, November 6, 13, 190a) In special cases. The 
result is 

B =^9 a sin y, (l) 

4 vr 

subject to 

R = *('-'1). (0 


Here understand that Q is the charge moving In the path 
defined by the vector a from the origin at the moment l„ 
and I le the electric force at the corresponding moment t 
at the point P at the end of the vector r from the origin, at 
distance R from Q, and y is the angle between r and a. 
That Is, the electric force is the tangential part of the vector 
epQ/4*r, or the part perpendicular to r. The magnetic 
force is perpendicular to B, given by E — pvH. It is 
assumed that i/R Is very small, but no assumption has 
been made about u/v,' so the waves are fully dopplerlsed. 
The dot indicates time-differentiation at P 

Example Elliptic orbit Let 

■ cos s/j +Jr*| tin s/jj. (3) 

Then Q describes an ellipse in the plane x,y, axes u,/n 
and u,/n, where n/av is the frequency. It Is the spring or 
pendulum kind of elliptic motion. Describe a spherical 
surface with centre at the centre of the ellipse, and project 
• upon the surface, and Insert the result in (1). Then ws 
S ct 

E# ~ #frn C08 • ~^( f 's cos* cos »/! + «! tin* sin m/|^, (4) 
&{“*"** cm ^ (5) 


expressing the 9 and * components of V at the polht 
r,S.* p if 9 is measured from the e axis, and * from the 
plane s,x 

Yet one thing more. The connection between % and t| is 
cos * cos *fi + m, sin * slit (6) 

which gives 


which Is required when (4) (5) are differentiated. This 
process Introduces the factor I. - , and so, at high speeds, 
converts the radiation' Into periodic pulses, as In the Cos* 
of a circular orbit (Nature, January aft, p. S93). Put 1 
In the present formula to reduce to the circular. 
Trie analysis to simply periodic vibrations may bo do m % 
a similar way. If the motion In the elliptic orbit Is of the 
planetary kind, the equation (3) is replaced by a much Jess 
manageable one. Electrons can eoAoelvably vibrato in both 
these ways, according at ths centra of force Is condenjfo* 
positive electricity, or Is the centre of diffused pasitUto 
electricity. ' ' V* 

This is not the pldce for detailed proofs, but 1 can ( 
oita way of representing the matter which baa asm* i 
t from the speolqjpy orbital motion*, 0J*qM 


apalt 


to toPViftf aoyhMv/lt n*y be 
nnmU W ff may ba roavarted to 
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Out Q apd P are at every moment of time uniquely 
eonnecm When u <v. Any value given to t flui a corre¬ 
sponding value f, for Q, and It* position as well. This 
formula (8). Is a Very curious way of representing I, and 
physically very unnatural. But the form of the first part 
Is such that it leads easily to the radiational formula above 
given. Reject the second part of ■ in (8), because it varies 
as R-\ Then carry out d*ldt a , and reject the R- a part 
again There is left 



Lastly, put Rb^i, then #■—s, and if s/r is very 
small, So we come to the formula (1) above, as 

required. I hope this will be satisfactory If not, there 
are lots of other much more complicated ways of doing the 
work. Oliver Heaviside 

January a8 


Corrections in Nomenclature - Orang Outang , Ca’Jng 
Wbala. 

Kindly allow me a line or two In Nature to point out 
that Orang outang is not the correct designation for the 
large anthropoid of Borneo and Sumatra, although it has 
now obtained, perhaps, what may seem a prescriptive right 
in our language. Nevertheless, it U as well to be accurate 
as not- Orang utan (or oufan, if preferred), the correct 
Malay name for this ape, signifies (as Is well known) 
Orang, man, and utan, forest, 1 e. the forest man, in contra¬ 
distinction to the Orang dusun, or village (civilised) man 
Ordng utang (or outang ) is nonsense. Utang means debt, 
something owing Ihe correction has been made often 
before, but the occurrence of the erroneous combination in 
the latest abstract of the Proceedings of the Zoological 
Society and in a recent zoological work induces me to 
venture, in the interest of accuracy and of those who 
understand the Malay language, again to direct attention 
to the proper spelling 

In a previous issue of Nature (March, 1901) you kindly 
afforded me space to point out the erroneous use also of 
“ ca’tng " for “ c<Tif», M as the Anglicised (or Scotticised) 

S appellation for Globiocephalvs melas. My friend Sir II H. 
Anston, I observe, In his recent elegant work on 
itlsh mammals uses 11 ca'lng whale." I hope he will 
accept this small correction for his second edition. 
Cg’Jn is, of course, really equivalent to "call in." 
11 Call 11 In the Scottish vernacular sea's drive the 
"drive In” whale. Here the use of " ca'lng "*■ calling 
would be inappropriate, as the whale does not " call," 
either In the sense of 11 bellow "or 11 drive." If, however, 
It be argued that " ca'lng " does stand for " calling," the 
essential word " in " Is omitted, and ought to be supplied. 
The pilot whale Ib the species, which in the islands to the 
north of Scotland so frequently occurs In large " schools," 
when It Is Invariably 11 driven in " for capture on the shore 
by a surrounding fleet of boats Henry O. Forbes. 

Museums, Liverpool, January jo. 


during the operation, which lasted for two days, were very 

T reat, and to some persons residing near most alarmlng- 
ce has often been seen plied up along the shore at certain 
points, five or six feet nigh, but this has been shore ice 
thrown up by waves, whereas the ridge referred to was not 
shore Ice, that, as stated, remaining unbroken for a third 
of a mile out 

I inet with only one person who had witnessed a Similar 
scene to the one described She had resided near the lake 
all her life, and remembered the long frost of 1814-15, when 
the lake was frozen over and a great Ice ridge was thrown 
up On both occasions a person could walk along the road 
near the lake and yet not see it, in consequence of the 
Intervening ridge Where did the Ice forming this ridge 
come from? And what was the force employed to convey 
it to, and shoot it on to the shore? 

At a spot on the same south-eastern shore of Antrim Bay, 
about midway between that previously mentioned and 
Antrim, a similar scene in One respect, but on a greatly re¬ 
duced scale, was witnessed. A man when passing along a 
lonely, wooded part of the road, at a considerable distance 
from the lake, heard great hissing and fizzing, in a jerky. 
Intermittent manner On making his way through the 
underwood to the place from whence the sounds proceeded, 
he was astonished to see a large stone, estimated to be 
several hundredsweight, being ejected from beneath the 
raised Ice, and at the same time large quantities of water 
squirted from the apertures near it Immediately the pro¬ 
pelling force ceased, the stone fell bark and the squirting 
stopped It was somewhat risky to venture near, but 
three persons did so to see if they could withstand the pro¬ 
pelling force of the water giant, but they found the effort 
ineffectual, and got drenched for their pains. Through 
some obstruction, or the stono being too heavy, it was not 
ejected from the lake. 

It would be interesting to know the causes of these pheno¬ 
mena, and also whether they have been observed In con¬ 
nection with lakes elsewhere 

If further information lA desired by any reader interested 
In this matter, I shall be happy to give it 11 able. 

The Manse, Antrim, January 26 W S. Smith. 

The a Raya of Radium. 

In Mr. Soddy's article on radio-activity in your Issue of 
January a8, he remarks as peculiar the fact that the a rays 
possess the a< property of being more difficult to deviate for 
any given strength of field the greater the distance of air 
traversed " Surely if these rays consist of positively charged 
material particles, their velocity must diminish in propor¬ 
tion to the distance of air traversed, and hence their 
magnetic effect, and consequently their devlability, must 
diminish also. 

I have unfortunately missed Prof. Rutherford's proof as 
to the probable difference In speed with which the a particles 
from the successive disintegrations are shot off. Could Mr. 
Soddy supply the reference, as there seems no obvious reason 
why this should be so? J T Nance 

Bromsgjrove School, Worcestershire, February 2. 


Stranga Wtoisr Heines connected with Lough Nsagh. 

At, Jibe close of the long frost In February, 1895, strange 
MMnomena occurred in connection with Lough Neagh. In 
W flortfi of, Ireland* the largest lake In the United KUg- 
dtin, olid one of the larger ones of Europe, covering oh It 
wss on tree of upwards of 156 square miles. The lake 
We hems (idhn over for a fortnight* and thousands of 
Indulged In skating d%US$ almost as - 


__ ei the last day but one of tbftwifiM,’ 

jhfrbgfa *iyhh)ftoWn ito.tbe multitudes gathered neat' Antrim, 
ttyerynatral portion of the Bay (broke up, bid left 
foto^a^es^afabonta third of a mile wide Akug the 
M a point abou* miles *frwn 
*re potting woeot Intervals of a 
upwards rfciaad Into fle4e tUftndf 

;*rUgeyafyfog 



It Is true, as Mr. Naace points out, that the velocity of 
the a rays may be expected to diminish in proportion to the 
distance of air traversed, and it follows, therefore, that the 
magnetic devlability should correspondingly increase,^ for 
the displacement experienced by the partkle In unit tltttt by 
4 constant magnetic force from the position it would occupy 
if' no force were acting la constant. With diminishing 
Velocity the dlaplaOeMnt In unit distance, and therefore the 
angular deviation,, must Increase. 

The complexity Of the • rape of radium was referred to 
by Prof. Rutherford In his paper In the PhiL Meg. for 
February, 1903, in a footnote to p. 184. Only sc per cent, 
of * the arrays come from the radium, the remainder origin¬ 
ating from Its successive disintegration products, viz. the 
gfftoqun emanation aAd thq matter causing the excited 
As these threq met of matter have no resemblance 
Whatever In their material nature,,It would be a remarkable 
bqfarideoce W the a particles skpeHsd In their several dls- 


tnfefrntfSaps Happened to possess the shine momentum In 
totk Stiffs This Is the Condition ntossiai f for the a joys 
gf radfoto to bo deviated os a homoatenaous pfcnell in « 
* hid* «s% fS mok* SodPt. 
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Coloured Ham around the Moon. 

All last night there wee a very strongly marked 
circular space of hazy reddish colour about the moon of 
about so® radius, towards morning (a to 4 a.m) the colour 
iyas most pronounced 

T)ie weather was very fine all night, the temperature 
being about ao° 1* and thr humidity from 30 to 40 per 
cent. There was very little haze in the lower atmo¬ 
sphere, the snow on the hill-tupg being silvery white to the 
verge of the horizon, about ^0 miles distanr. Immediately 
above the horizon to S W there was, at 3 and 40m, a 
belt of dark copper-coloured sky, the upper edge of which 
(at 3am) just touched the lowest parL of ihe coloured 
space round the ninnn. There was some urrus about ihe 
moon at times, ami on this part of b halo was faintly 
marked at a and 3am At 4 a.m filmy ruro-siratus 
radiating from the south was more general, and the halo 
was almost complete The above phenomenon, however, 
seemed quite different from the ordinary urrus haze, and 
so far a4 could be observed had no trace of either halo or 
corona conneited with it Angus Kan kin 

Den Nevis Observatory, February 1. 

THE NEW EDUCATION AUTHORITY FOR 
LONDON. 


B Y the provisions of the Education (London) Act, 
jqoj, which comes into operation on May 1 next, 
the control of the education of London becomes a duty 
of the London County Council. After that date educa¬ 
tion in London is to be administered as an organic 
whole and is no longer to consist of separate, unrelated 
parts. In place of the London School Board adminis¬ 
tering the elementary education given in schools pro¬ 
vided by the ratepayers, the London Technical Educa¬ 
tion Board regulating the instruction given in accord¬ 
ance with the Technical Instruction Acts, and the 
governing bodies supervising the work of various 
grades of secondary schools for boys and girls, the Lon¬ 
don County Council becomes the authority for the 
whole of London's education—elementary, secondary, 
technical and higher. 

The Act which brings about this complete and 
momentous change enacts that the Council shall 
establish an education committee in accordance with a 
scheme made by the Council and approved by the 
Board of Education Chiefly with this object in view 
the Lpndon County Council, on November 10 last, re¬ 
ferred the Education (London) Act, 1903, to its General 
Purposes Committee to advise as to the practical steps 
to be taken for the administration of the Act. This 
committee reported to the Council at its meeting held 
on January 26, and the report, containing suggestions 
as to the constitution of the Education Committee 
which were adopted by a large majority of the Council, 
deserves the earnest attention of all who have at heart 
the educational welfare of the metropolis. 

Before considering the result at which the Council 
has arrived, it is debirable to recall that the Act of 1903 
was intended to adept the Education Act of 190a to the 
particular needs of London. 'In detailing the methods 
to be followed in appointing'an education committee, 
the earlier Act directs county councils to provide for 
the appointment by the council, on the nomination, 
where it appears desirable, of other bodies, of petpons 
of experience in education, and of persons acquainted 
with the needs of the various kinds of schools in the 
area for which the eouncii acts. It may be remarked , 
that of ayi schemes approved by the Board of Educa¬ 
tion, some two-thirds provide for such cO-opted mshibers 
with expert knowledge* (County councils are J Also 
directed to indude women as wed as men among .mem¬ 
bers of the committee,, But the number of members to 
constitute the committee ,1s left to the discretion Of the 
council. 
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The report now presented to the London Coutkty 
Council recognises the preparation of a scheme for m 
Education Committee as the chief duty which falls to 
the Council under the new Act, and the General Pur¬ 
poses Committee seems to have considered with due 
care, if not with complete understanding, schemes 
adopted in various local areas throughout the country, 
the model set them by the constitution of the London 
Technical Education Board, and the duties to be pet* 
formed by ihe new Education Committee. The result 
of their deliberation has been strongly to " advise the 
Council to place two objects before it in constituting 
the Education Committee—(1) that the committee shall 
be one which will work harmoniously with the Council 
in developing a complete and well co-ordinated system 
of London education ; and (2) that its constitution shall 
be such as to retain one of the greatest public interests 
under real public control as far os possible M With 
these objects little fault can be found, and it should 
have been possible to ensure both these ends and yet 
to have secured the assistance of co-opted members with 
special knowledge of the needs of every grade of edu¬ 
cation in London from the primary school to the uni¬ 
versity. Yet the report continues. “ We propose that 
the committee shall consist of thirty-five members of 
the Council, with the chairman, vice-chairman and 
deputy-chairman, and that in accordance with the pro¬ 
vision of the Act five women should be added, to be 
chosen for their experience in education We think 
that the committee would be strengthened by thq 
appointment during the term of the first committee 01 
members of the present London School Board, and w® 
recommend that power should be taken to add five such 
members. The first committee would, therefore, con¬ 
sist of forty-eight members " These recommendations 
of the committee were, after a debate consequent upon 
a proposed amendment, adopted, 11 only a few hands 
being held up against " them 
The scheme thus approved by the London County 
Council has still to be sanctioned by the Board of Edu¬ 


cation, and it may yet be hoped that an arrangement 
will be arrived at by which the committee—with its 
Lhirty-eight county councillors, five women and five 
present members of the School Board—will be 
strengthened by the inclusion of men fully conversant 
with the higher educational needs of London. The 
London County Council seems hardly to have been suf¬ 
ficiently impressed with the gigantic proportions of the 
task before it in co-ordinating the existing unrelated 
educational forces in the metropolitan area, and with 
the difficulties to be overcome, difficulties which can 
only be appreciated adequately by those familiar with 
London's peculiar educational requirements and de¬ 
ficiencies. And this is the more remarkable in view 
of the excellent work accomplished by its owti Tech¬ 
nical Education Board during the last decade, On 
which board representatives of the City and Guilds of 
London Institute, the London Trades Council, the 
trustees of the London Parochial Charities, as WeQ as 
of associations of schoolmasters have acted, apparently 
with a due sense of their responsibility, though, during 
the debate upon the report, the chairman of the Tech¬ 
nical Education Board, while testifying to the useful? 
ness of having experts on the board, sold “ he always 
found that they did not act or vote-with die same asm/m- 
of responsibility as did the members, 
that body. ” Hfesuhseoqeiit temartc mmM 
rather indicate that Ns view qf 
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Adopted which aims first to secure a good system of 
education and regards a small Increase of the rates as 
a secondary consideration 

Readers of Nature do not need to be reminded of the 
paramount Importance of improving and completing 
the facilities for higher technical and for university 
education In London. As Sir Michael Foster said in 
.the Rouse of Commons, during the second reading de¬ 
bate on the Education Act of 7903, the new education 
committee and the reconstituted University of London 
must work together for the better education of the 
people of London, and the new committee must be in¬ 
terested in university as well as in secondary and ele¬ 
mentary education. If, as the chairman of the General 
Purposes Committee remarked on proposing the adop¬ 
tion of the scheme outlined above, M the Education Act 
has any merit, it is that it co-ordinates the whole of 
the work of education in London.” This being so, the 
University of London must be regarded as the neces¬ 
sary complement of any system of primary and 
secondary education in London, and the work of the 
University on one hand and of the schools on the other 
must be fashioned so that one completes what the other 
has appropriately prepared To ensure this the new 
committee should in its deliberations be assisted by 
broad-minded men familiar with the work and aspir¬ 
ations both of the schools and of the University, and the 
ordinary councillor, appointed to perform a variety of 
administrative duties, cannot be expected to possess 
the necessary knowledge and experience 

The Acts to be administered clearly specify that 41 the 
local education authority shall consider the educa¬ 
tional needs of their area and take such steps as seem 
to them desirable, after consultation with the Board of 
Education, to supply or aid the supply of education 
other than elementary, and to promote the general co¬ 
ordination of all forms of education/ 1 and 11 education 
other than elementary ” includes not only secondary 
but technical and university education. It is unneces¬ 
sary to point out—it has been so often done In 1 these 
columns—that to aid higher education is by no means to 
Interfere with its administration. Higher education is 
a matter of national importance, and is properly 
governed onlyby men with special training and varied 
experience. Though it would be a misfortune for any 
education committee to hamper the work of, say, a 
senate of a 1 university by unintelligent and unnecessary 
dictation, It should be the aim of eveiy such authority 
to encourage, assist qnd advance university work by 
every means in Its power, and this can alone be effected 
by the presence at its meetings of expert members. 

In July last we described proposals made by Lord 
Rosebery in a letter to the Chairman of the London 
County Council for the establishment of a great insti¬ 
tute of technolbgy In Londoi^ and In a subsequent Issue 
we recorded the fact that the Council had, in certain 
bircunutaftces, agreed to provide some ao,oooZ. a year 
towards the maintenance Of the educational work of 
sudi an institute. In view of such an arrangement 
at this It is surely desirable that,there should beupon 
Ate new talucaflon" committee mm I members at JfcAst 
fthUy conversant with university" and higher teddhicol 
eduentton, even oh such low grounds as to enSbte tpfcf 
Hie Council obtains a due return for its public-spirited 
polity./$6, tftt were necessity, other Instances of the 
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example set in high places is followed by authorities of 
local importance only. 

The Lop don County Council is face to face with an 
opportunity, pregnant with possibilities, for equipping 
London educationally in a manner befitting the capital 
of a great Empire. But there is grave danger that the 
opportunity may be missed, and that London may con¬ 
tinue ill-provided with facilities for the instruction of its 
sons and daughters in a manner to enable them 
properly to fulfil their destiny. So vital to our national 
welfare is this question of levelling up London's edu¬ 
cation that we can afford to neglect no means to ensure 
success ; and to pass over and ignore completely the ex¬ 
perience of those whose lives have been spent in study¬ 
ing educational and scientific requirements is a 
suicidal policy which we trust the good offices of the 
Board of Education will serve to avert. 


SLEEPING SICKNESS , 

S LEEPING SICKNESS, or African lethargy, is a 
disease the history of which we can trace back 
no further than too years. The first description that 
we know of is that of Winterbottom, who, writing of 
Sierra Leone in 1M03, said: “ The Africans are very 
subject to a species of lethargy which they are much 
afraid of, as it proves fatal in every instance.” The 
disease has been met with along the whole of the 
west coast of Africa from the mouth of the Senegal to 
as for south as S. Paolo de Loanda. Cases have also 
occurred jn the French Antilles, due to importation of 
African natives. To what extent it prevailed along the 
west coast of Africa in bygone days it is now impossible 
to say, but even at the present time many of the French 
possessions are perhaps as seriously affected as Uganda 
now is. 

It exists also in the Congo basin, but probably not at 
all to the same extent as at present in Uganda. Re¬ 
garding its distribution and its epidemic outbursts we 
require further information. Leaving aside these ques¬ 
tions, it may be well to describe first the disease itself. 
Of its incubation period, eight to eighteen months are 
possible limits, but on this point also our knowledge is 
deficient. For convenience sake the progress 01 the 
disease is generally,divided into three stages. 

First stage:—The most characteristic sign that a 
patient has contracted the disease is a change hi the 
facial expression. The intelligent aspect of the healthy 
native is replaced by * dulness, a heaviness, art expres¬ 
sion of apathy which mokes it easy to pldc out the suf¬ 
ferer. IF examined more closely the temperature may 
be found to be raised, and the patient may complain of 
headache, of indefinite pains in the body, especially over 
the chest. 

Second stage:—The dulness of expression deepens, 
the gait of the patient attracts attention, it Is thuflinef. 
When spoken to the patient replies with slow, thick,' 
mumbling speech. His tongue trembles, and a sfaakl- 
ness appears in the hands. The face Is puffy and saliva 
dlay dribble from the mouth. The pulse Is quickened, 
the temperature ismpsed. The patient sits about Usfc 
fassly and Is more and more disinclined for exertion. 
He speaks only If spoken to, then he nods end beeptnds 
drowsy again, pasting gradually info the 
- Third stage 1—All the signs are now well marked* 
UentTs in a state of almost complete somnolence. 
He Ue» L helpless on his ntdfc, oblivious of all around 
hhh, with Jjthy ulceta covering- his emaciated body: 
dim the unfortunate being passes info a condition of 
fofoprefo ctana--«jid death, 

- the wlfote^eourtfi of the disease may last sifemanths, 
oflwohiy fufoor three, and seldom tvrive, atajl It Is as 
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true to-day as when WinterbottOm wrote 100 years 
ago that it proves fatal in every instance. What, then, 
is the cause of this fatal disease? In order to appre¬ 
ciate fully the recent discovery of its nature It will be 
necessary to recall to our mind what we know of the 
nature of some other well-known diseases. Those who 
are at all familiar with works of travel on Africa will 
have read of the tsetse fly and the tsetse-fly disease in 
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cattle— ngana Travellers well know the danger to 
their cattle and horses of the 11 tsetse-fly belt, 11 and 
various devices have been employed to escape the deadly 
bite of the fly, such as smearing the animals with dung 
and passing through 11 the belt ” at night, when the 
flies, as a rule, do not bite, or even covering the horses 
with a suit of clothes 

The deadly fly 'disease ngana was first elucidated 
by Cot, Bruce, R A.MX., F.R.S., who proved that the 
disease was due, not to a poison injected by the fly, as 
livings tone had supposed, but to a living organism, 
microscopic in dimensions, worm-like in aspect, moving 
about in the blood. This organism—a trypanosome— 
the tsetse fly Introduces into the blood at the time of 
biting. It should be clearly understood, moreover, that 
the fly derives this trypanosome, not from water, not 
from decomposing matter, but solely from the blood of 
another animal containing theje trypanosomes. The 
disease Is, in fact, oontagidus just as malaria i9, and 
In this case also the contagion (the trypanosome) is 
transmitted, not by contact of the healthy with un¬ 
healthy animals, but only through the agency of a fly. 

41 Ngana,” then, is a disease in cattle caused by a 
trypanoeocne : u Surra/ 1 a somewhat similar disease 
well known in India, is also caused by a trypanosome, 
likewise mal de Caderas In South America. These are 
diseases affecting animal*! but in 190a Dutton, who 
was working In Gambia, found for the flrst time a try¬ 
panosome in man (a European). This, too, was .me 
fcat#se of a fatal disease, Jor the patient died in Liverpool 
about etyear later. , . ' ' 

’ lYypgnosomes, then, are the capse of fatal diseases in 
animafoj and even th tpan, avid in one of thes e^ng ana 
-*-thb fftode of infection Is by the bits of a faetaA ffy/Let 
U* ppw turn to recent dbepveHcs Insleeplng fk&ietfs. 

Id November, 190a, CastaUani, in UnaDda Jl «Qafs&- 
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ing the cerebro-spinal fluid of a case of sleeping sldbr. 
ness, found a trypanosome. Bruce and Nabarro, who 
arrived in Uganda In March, 1903, were struck with the 
importance of this discovery and forthwith took up 
energetically an examination of the disease in thi* 
direction, with the result that they found trypanosomes 
in the cerebro-spinal fluid of all cases examined by 
them, and, moreover, they also found them in the 
blood. Now in all experimental work, results are fre¬ 
quently almost valueless unless control experiments are 
mape. Consequently it was next established that the 
cerebro-spinal fluid of those not suffering from the 
disease aid not contain trypanosomes. But although 
the blood of patients suffering from sleeping aidc- 
ness contains trypanosomes, yet they are present 
also in the blood (in 28*7 per cent, of the 
population) of natives in the sleeping sickness 
areas, but not outside these areas; a very im¬ 
portant fact and one which might well have 
escaped detection had not the control experiments been 
made. To discuss completely this fact would take us 
too far, and indeed our knowledge is still incomplete 
on this point. Suffice it to say that the existence or try¬ 
panosomes among the natives (not suffering from sleep¬ 
ing sickness) indicates cases of 11 trypanosome fever,” 
which we have seen has been known since Dutton's 
discovery in Gambia and which now we know tq be a 
common disease among natives in certain regions, e.g. 
the Congo Bruce and Nabarro, however, believe that 
these cases of trypanosome fever are initial cases of 
sleeping sickness. So long as the trypanosome is con¬ 
fined to the blood we have simply ” trypanosome fever,” 
but when the trypanosome gains an entry into the 
cerebro-spinal fluid, then the case becomes one of sleep¬ 
ing sickness with the characteristic symptoms. The 
commissioners concluded, in fact, that sleeping sickness 
was due to the trypanosome. 

Now as ngana, a trypanosome disease, is transmitted 
by a tsetse fly, the question naturally arose, could this be 
established for sleeping sickness ? In the first place a 
search was made for tsetse flies; they were easily fbunff; 11 
In the next place, by a systematic collection of 
biting flies of all kinds from the district, it was fqftnd 
that the distribution of the disease and that of a certain 
species of tsetse fly was practically identical. In 
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toms, to far at It is possible to Judge, resembling those 
in man, at any rate with identical changes found in the 
brain after death. The problem of the nature of the 
disease was thus solved in a very short space of time 
by this brilliant piece of work. 

Qf the treatment of sleeping sickness there is nothing 
to be said. No drug or other mode of treatment has any 
effect; the disease is always fatal. It is possible that 
in prevention more hope may be put; for the tsetse flies 
frequent thick jungle and shun open ground. A com¬ 
plete study of their habits will be necessary before one 
can express a definite opinion; but here, as in the 
problem of mosquito extermination, the task will prob¬ 
ably be no easy one. 

The illustrations represent (Fig. i) trypanosomes 
from a case of sleeping sickness, after Bruce; (Fig 3) a 
tsetse fly (Glosrina paipalis) x 3, after Austen. 

J W. W Stephens. 


RA BIO-TELLURIUM, 

A CCORDING to a Press account of a recent lecture 
_ in Vienna, Prof Marckwald illustrated in many 
striking and novel ways the intense activity of the body 
isolated byhim from the Joachimsthal pitchblende and 
named radio-tellurium The ionisation of the air in the 
immediate vicinity of the active substance is so intense 
that a current sufficiently strong to ring an electric 
bell was enabled to pass through it, the air forming 
part of the circuit. If a sheet 01 paper is interposed to 
screen the air from the rays of the preparation the effect 
ceases immediately and the bell stops ringing Leyden 
jars were discharged without sparking by the sub¬ 
stance, and other evidences of its great discharging 
power shown. All these effects were produced by a 
few hundredths of a milligram of the substance Even 
the most active preparations of radio-tellurium, it is 
stated, are not self-luminousi 

Prof. Marckwald obtained less than four milligrams 
of his substance from two tons of pitchblende. At first 
electrolytic methods were employed, but afterwards it 
was found that the active substance is completely de¬ 
posited on a plate of bismuth or copper, immersed for 
some days in the solution. The actual deposit consists 
almost entirely of ordinary tellurium, which possesses 
the power, so common in similar cases, of carrying 
down with it during the deposition the minute trace of 
active matter which is responsible for the radio-activity. 
The active constituent is separated from the tellurium 
by precipitating the solution with hydrarin hydrate. 
The tellurium precipitated is inactive, and the new body 
remains in the solution. 

Prof. Marckwald Is, however, alone in considering it 
to be a new substance. The radiations from it consist 
only of the ■ or variety, and this is the 

characteristic) feature of polonium, discovered by Mme. 
Curie, who has protested against the name radio- 
tolluriutn being given to thh body described by Prof. 
Marckwald. The activity of polonium, however, 
gradually dfcays, diminishing to half-value In about <a 
foaf, whereas Pntf. Marckwald states that the activity 
of his tfpdy Ip permanent. He alto states, however, #iat 
the m radiation of the body Is so powerful that he 
obtained sufficient light by the impact of the rays on a 
tenon of pbo^horesoent zinc sulphide to be plainly 
Vfslpl* to an audlpnce of several hundred people. These 
sis sfcem to be physically irreconcilable 
our present knowledge of ttae'ttature of 
1 it & to he hoped that Pro f. Marckwald 
of the measurements by which 

U 

from the 



merit of his splendid researches on the nature of the 
active substance, most men of science will agree with 
Mme. Curie in protesting against a new name being 
given to it in the present state of our knowledge The 
practice of rechnstening well-known bodies and send¬ 
ing them back to the country of their origin with new 
names and as new discoveries, which seems to be pre¬ 
valent among some German organic chemists, would, 
if adopted in the case of the radio-active bodies, lead to 
the recognised number being exactly doubled 

Frederick Soddy. 


NOTES . 

Tris article on the new education authority for London, 
which we print elsewhere In this issue, directs attention to 
a matter of vital importance to the educational Interests of 
London The County Council has approved a scheme by 
which the Education Committee concerned with the whole 
of the work of secondary education in London is to be made 
up practically of county councillors, without any persons 
possessing expert knowledge of science, art, liters lure, or 
education upon it, selected from outside the council. This 
committee, if approved by the Board of Education, would 
differ from the educational authorities appointed by county 
councils in most parts of the country, and appears contrary 
to the Intentions of the Act under which it is constituted. 
Doubtless expert opinion will be obtained by the council, 
bur the danger is that a committee constituted like that pro¬ 
posed for London may not know when expert guidance 
is necessary, and can certainly not be In sympathetic touch 
with all the lines along which educational progress should 
be made The only way by which the interests of higher 
education in London can be satisfactorily represented is by 
th** appointment of persons with special knowledge upon the 
committee, and by neglecting this factor of success in order 
to avoid the sectarian difficulty which might be involved in 
the selection of men and women outside the council to serve 
upon the committee is in our opinion a serious mistake 

Tux gold medal of the Royal Astronomical Society has 
this year been awarded to Prof. G. E Hale, director of 
the Yerkes Observatory, for his method of photographing 
the solar surface and other astronomical work. The presi¬ 
dent of the society, Prof H H. Turner, will deliver the 
address at the anniversary meeting on Friday, February is. 
"ihe American Ambassador will be present at the gieetlng, 
and receive the medal on behalf of Prof. Hale 

Tifu sudden death of Mr, W G McMillan, the secretary 
of the Institution of Electrical Engineers, announced last 
week, will be widely regretted. Mr. McMillan was laid 
up with a chill a short time ago, which developed into an 
attack of pleurisy, but he seemed to be well on the way to 
recovery when his sudden death from heart failure took 
place on January 31 Mr. McMillan, after a distinguished 
career at King’s College, was appointed to a poet under 
the Indian Government as chemist and metallurgist to the 
Ordnance Factories near Calcutta* This position be held 
for ffve yean, and on his return to England he wae elected 
to the lectureship In metallurgy at Miuton College, Birming¬ 
ham, which position he held until 1897, when he was 
appointed secretary of the Institution of Electrical 
Engineers. Mr McMillan has written largely on electro¬ 
metallurgical subjects, his " Treatise on Electrometal¬ 
lurgy ” and Me translation of Dr. 1 Boreher’e " Electro¬ 
metallurgy being the standard English works opt this 
branch; he rotattly contributed the articles on electro- 
etpcrtbrnetellurgry to the am volume*** the 
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“ Encyclopaedia Bntannfca ” As secretary of the Institu¬ 
tion of Electrical Engineers he not only showed a remark¬ 
able power of hard work and organisation, but endeared 
himself to Its members by his unfailing courtesy in a way 
lhag«prill make them all feel his loss as that of a personal 
friAd. 

The lecture at the Royal Institution to-morrow, February 
is, will be delivered by Mr W. N. Shaw, F R S , on the 
subject of " Some Aspects of Modern Weather Foretasting " 

Saturday last, February 6, was the hundredth anniversary 
of the death of Joseph Priestley, philosopher and divine 
In Leeds the event was suitably commemorated by the 
congregation of Mill Hill Chapel, where Priestley was 
minister for some six years, and also by the Priestley Club 
The members of the dub, to the number of fifty, dined 
together, and I he president, Dr T E Thorpe, C B., F R S., 
afterwards gave a public address on " The Life and Work 
of Joseph Priestley " In the Philosophical Hall At 
Warrington the same day Dr Thorpe unveiled a memorial 
tablet at the house which Priestley occupied during his stay 
in that town 

There appears lo be no longer any doubt as to the 
presence in Lake Victoria Nyanza of medusa* indistinguish¬ 
able from those of Lake Tanganyika, and the fact cannot 
be without its effect upon the acceptance of the view put 
forward by Mr J E 5 Moore that the fauna of Lake 
Tanganyika differs from that of (he other East African 
lakes In alone possessing evidences of a marine origin 
On December i, 1903, Prof Ray LankesLer exhibited at 
the Zoologkal Society some meduse from Victoria Nyanza 
obtained by Mr. Hobley on August 31, 1903, and sent to 
Lomton by Sir Charles Eliot A doubt being raised by 
•ome supporters of Mr Moore's theory as to these medusa: 
having really come from Lake Victoria and not from Lake 
Tanganyika, Sir Charles Eliot, in a letter dated Mombasa, 
December so, 1903, wrote to Prof. Lankester saying that 
the medusa* were collected by Mr Hobley himself In the 
Kavlrondo Gulf, by the side of which the railway terminus 
is situated, and that the water was full of them. Mr 
Hobley, at the request of Sir Charles Eliot, had endeavoured 
to study the life-history of the medusse, but he failed to 
keep them alive for more than a few days. The specimens 
sent to London were said by Mr. R. T Glint her to be in¬ 
distinguishable from the LimnocnMa tanganyicae of Lake 
Tanganyika It 11 interesting in this connection to note 
that the Vuiona medusa were discovered quite in¬ 
dependently in the same locality (Kavirondo, in the Klsumu 
district), and apparently at about the same time of year 
According to Globas (January a g, p . 8 + ), M Ch. Alluaud, 
on the day of his arrival at Lake Victoria, discovered a 
marine medusa similar to that of Lake Tanganyika, and 
communicated an account of his discovery to the Paris 
Geographical Society on September 19, 1903. 

Tun -Weekly weather report, dated January 30, Issued by 
the Meteorological Council, which gives the total rainfall 
from January 3, shows that the amount has been above the 
average in all districts except the east of Scotland and 
north-east of England, the greatest excess being 1 in the 
Channel Islands. Dealing with the calendar month and 
with Individual stations, (he excessive rainfall was very 
merited. At Blarksod Point, in the north-west of Ireland, 
the falk amounted to 7-93 inches on thirty davs (3. iff inches 
■hove the average). At Dunrossnese (Shetland*) rain was 
measured every day, but i|te etfees* was only 1 90 inches. 
In Hie north-west of England there were considerable 
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differences, e g Holyhead had 447 inches, but Liverpool 
only 2 08 inches In the south-east of England the excess 
amounted to about 06 inch; at Greenwich rain fell 00 
twenty-two days, the total amount being 051 inches. 

Very high tides were expected in the ordinary course on 
the coasts of the British Isles and France last week, but 
owing to u combination of other circumstances there was a 
phenomenal intensification of the tidal wave. Early in the 
morning of February 2 the tide had reached a dangerously 
high level round the Scilly Isles, and later our western 
coasts, as far north as the Irlrii Sea, were similarly affected; 
also the western half of the English Channel and the coast 
of Hritlany. On the following day there was an abnormally 
high tide along the eastern half of the Channel, and even 
as far north as Dunbar, on the Firth of Forth, there was 
considerable damage attributed to the same cause. Tidal 
rivers, like the Thames, overflowed their banks, thefe being, 
in addition to the exceptionally high tides, an immense 
volume of fresh water brought down from the inland 
districts, Mhere on several successive days rain had fallen 
heavily and laid vast trails of country under water The 
great height of this spring tide Is doubtless largely due to 
the rather deep cyrionic depression which was signalled off 
our south-western coasts on February 1. On the montipg 
of February a its centre was close to Scilly, where the 
barometer had fallen below at) inches, or an inch below the 
normal, a deficiency of pressure which of itself would 
at count for a considerable increase m the height of the 
water Moving slowly into the English Channel, the centre 
was, on the morning of February 3, situated between 
Torquay and Portland, and bv I He following morning it had 
passed across the south-east of England to the Yorkshire 
coast, where it filled up subsequently The official weather 
reports indicate that the disturbance caused comparatively 
little wind, there being few records of so much as a moderate 
gale 

The death is announced of the Baron de Ujfaivy, known 
for his anthropological researches and his travels in Central 
Asia. 

Reports have reached us of the discovery of a human 
skeleton In cave-earth at Cheddar. As relics of various ages 
are entombed in the Mrndlp cavern-deposits, we hope that 
the evidence will be carefully scrutinised, and that it may 
be possible to determine the age of these human remains. 

A Reuter message from Amsterdam states that a telegram 
from the Goverrtor of the Dutch East Indies, dated February 
4, reports an eruption of the volcano Merapi, in the district 
of Klaten, accompanied by q rain of red-hot stones. Twelve 
people were burned to death and twenty severely injured, 

A slight earthquake shock was recorded at the Liverpool 
Observatory, Bklston, on February 1 at 3.95 a.in On 
February 2 several people felt distinct shocks of earthquake 
in Jersey, Between 4 a.m, and 6 43 a ni. six slight shocks 
were experienced, and crockery and windows rattled and 
furniture was shaken Prof. Milne informs us that Ida 
records do not show any traces of disturbances corresponding 
to the shocks at Jersey, which therefore must have been 
local and very emoty. 

The silver medal of the Bavarian Academy of Munich hi* 
been awarded to Dr. Rudd, of Nuremberg, for his work 
on dlmattfogy. r 

The deaths are announced of JVof. A. r 54 q»ra 4 - 
Mfmsor of aMithmudcfl at Marburg, W*f 

Hilnserilnff. formerly lseturor at Darmstadt. 
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According to the PHy&ikahsche Zeilschrift t Prof, Curie 
has declined the Cross of the Legion of Honour on the 
ground of the important part played by his wife in the dis¬ 
covery of radium. 

Italian chemists propose to commemorate the seventieth 
birthday of Prof. Ugo Schiff, of Florence, who has worked 
for forty yenrs m Italy Dr Guido Hnrgiom, 111 Via 
Aretina, Floreme, has been entrusted with the arrange¬ 
ments 


At a meeting of the French Physical Society on January 
15 the following officers were elected —vice-president, Prof 
H Dufet, vice-secretary, Prof L«mgrvjn , ordinary members 
of cbuncil (elected for three years), Madame Curie, M 
Hamy, Dr Marage, M. Perrin , non-resident members, Prof 
Blaserna (Rome), M Maui in (Rennes), Prof Miculeecu 
(Bucharest), Prof Tissot (Brest) M d’Arsonvat occupies 
the presidential chair in succession to M. C -M Gancl 


The Municipal Council of Paris has adopted a proposal 
of M. Bussat for the foundation of a laboratory of applied 
physiology M Bussat has himself sketched out a scheme 
of the work which should be undertaken in such a labor¬ 
atory, relating to the alimentary value of foodstuffs, 
muscular work, intoxication, &r , and he suggests that the 
director should give publicity Lo the work of the laboratory 
by means of courses of lectures addressed lo the pupils of 
the professional and normal schools of Pans 


Referring to a suggestion made by 11 R F M " in last 
week's Nature (p. 318), in the course of a letter on scientific 
uses of the kinematograph, Mrs D. H Scott sends us a 
copy of her paper 11 On the Movements of the Flowers of 
•fyarmannia africana, and their Demonstration by Means 
of the Kinematograph," published in the Annals of Botany 
of September, 1003, The paper was noticed in our issue of 
November ah, 1903 (vol, Ixix p 90) 


We have received a copy—presumably a corrected printer's 
proof—of a pamphlet in which Mr W H. Parkes proposes 
to deal with the " Cause of Gravitation and the Mechanism 
of the Universe." A sufficient indication of the character 
of the paper ■■ afforded by the two opening sentences, which 
wo here reproduce — 11 Anything that is moved into an egg- 
ahaped rurve or path by external force thereby becomes 
attractive This, 1 believe, is the cause of the universal 
force called gravitation, and 1 think it should be proved by 
experiments which I am not in a position to carry out. 11 


In the courae of a paper on the land and fresh-water 
molluscs of Mexico, published in the Proceeding* of the 
Philadelphia Academy for December, 1903, Mr. H, A 
Pflsbry records from that area the remarkable slug-tike 
anal], Metostracon wisia, first described from Michoacan In 


vol. hr, of the Pro codings of the Malacologlcal Society of 
London. 


have received a copy of a “Guide to the Horaiman 
Iftfeeupi, §md Library," London Road, For ext HUl.nsnuNl 
by the London County Cbuncil The manner in which this 
Uttfr booh Is drawn up strikes us as being admirably suited 
fO the purpose for which, it Is intended, and In general the 
^formation appear* trustworthy- On p 31 we note, how- 
1 l^lMtnrevit that the duck-mole alone of the mono- 
*/rna«iftuplql pouch, vfhlch a obviously an error, 
Jit question attains Its fullest deVelop- 
" titfiKhidA#' Odd; efcautt b* described a*a.mammary 
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We have received from Mr W M Brewer a paper on 
the rock-slide at Frank, Alberta lerrilory, Canada (Trans. 
Inst. Mining Eng., Newcastle-on-Tyne, 1903). This 
enormous landslip or rock-slide occurred on April 29, 1903, 
overwhelming the coal-mining town of Frank, which was 
situated at the base of lurtle Mountain Prior to the 
catastrophe, that mountain readied an attitude of about 
3300 feet above the neighbouring Old Man or Crow's Nevt 
river valley. Subsequently it was found that the summit 
had been lowered by about 1000 fret, and that from sixty 
to eighty million tons of rock must have been precipitated- 
One immense mass, estimated at fifteen thousand tons, was 
moired to a distance of Lwo miles (see Fig 1). Indeed, the 
debris was scattered over an area of nearly two square 
miles The base of lurtle Mountain consists of Cretaceous 
shales and sandstones, in whlih .1 jo-foot seam of coal has 
been extensively worked Ihe mass of the mountain is 
formed of Carboniferous limestone The plane of separ¬ 
ation between the two series is a thrust-fault alpng which 
the limestone-beds are highly contorted and shattered- 
Above, the limestone rose m a precipitous face overlooking 
the town of Frank, and it presented a threatening appear¬ 
ance before the roik-slide took place It seems evident that 
the stability of the mountain had been weakened by the 
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mining operations at its base For tfie past two or three 
years about 100 tons of rool per day have been worM out, 
aj thdt the area was honeycombed with tunnels, while the 
main level is reported to have been driven for nearly 5000 
feet parallel to the stratification of the rocks. Thus the 
towering mass of limestone, which is traversed by many 
joint-planes, was weakened, and a vast portion of A® 
summit that had for ages been subject to the weathering 
influence of heavy snowfalls, frosts and raina, suddenly gave 
way and caused the disaster. 

A third edition of Mr. W. T Lynn’s “ Astronomy for 
the Young ” has been published by Messrs Sampson Lo*, 
Marston and Co-, Ltd, 

Messrs. J. and A. Churchill have published a third 
edition of "A Manual of Botany," vol. 1 ., Morphology 
and Anatomy, by Prof J. Reynolds Green, F.R S. 

WE have received from M. G. E. C. Gad, of Copenhagen! 
a copy of 41 Annate* da l'Observatoire Magndtlqve de 
Coptnhague," edited by Her* Addm Paulsen, the director 
pt the Meteorological Institute of Denmark* The puhH- 
cstlon contains the hourly values of the magnetic eTemaiM 
for the y tors t*99 « nd '9°o 
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I he February number of the Geographical Journal con¬ 
tains several articles of exceptional importance and interest. 
Sir Thomas Hoklich writes on the Patagonian Andes, giving 
a valuable summary of his recent work in connection with 
the Chlle-Argentina Boundary Arbitration. A paper by 
Prince Kropotkin, of which the first part is here published, 
throws much new light on " The Orography of Asia " Dr 
Otto Nordenskjbld and Dr. Gunner Andersson contribute an 
account of the work of the Swedish Antarctic Expedition 
The completed paper " On a Flat Model which Solves 
Problems in the Use of the Globes, 11 by Prof Everett, gives 
a number of interesting results in addition to those contained 
In his letter to Nature of July 30, 1903 

Wg have received a copy of a paper by Dr. P. T Austen, 
reprinted from the .Scaenfi/lc American Supplement, and 
bearing the title " The Chemical Factor in Human 
Progress 11 The reader will find the influence of chemical 
knowledge upon the development of the Industries, of agri¬ 
culture, of sanitation, fire , discussed in a very interesting 
manner, and the pamphlet is well worthy of notice. 

Wg have received a copy of a German pamphlet by 
B Kolbe the object of which is to show the manifold 
applicability of the differential thermoscope and a six-fold 
manometer in experimental demonstrations of the pheno¬ 
mena and laws of hent. Thirty Important experiments are 
described 1 which can be carried out with the aid of them 
Instruments, and excellent illustrations of the method ol 
.demonstration are given. 

Tub report of the International Committee on Atomic 
'Weights has just been Issued, and only two changes are 
recommended from the table of values for 1903. The value 
for cffisium has been changed to 133 9, and that for cerium 
to 140*35 (Os 16) The report directs attention to the in¬ 
advisability of using glass vessels in experimental atomic 
weight determinations, and suggests the use of vessels of 
pure silica, so-called quartz-glass, in all such investigations. 
A redetermination of the atomic weights of gallium, 
indium, oolumbium, tantalum, mercury, tin, bismuth, 
antimony, palladium, vanadium, phosphorus, and silicon is 
regarded as necessary. 

In the December (1903) Sifsungjbsnckfs of the Vienna 
Academy of Sciences, Prof. C Doelter describes a form of 
crystallisation mkroaoopo adapted to the determination of 
the melting points of silicates and silicate mixtures. The 
attainment of high temperatures is effected by means of 
a small electric oven, 5 centimetres high, mounted on ths 
object stand, and In the apparatus described a temperature 
ol iaoo° C can be reached. The distance between the object 
and objective during Che observation Is about 37 millimetres, 
add by a special arrangement of asbestos plates and a spiral 
tube carrying ice-cold water the microscope and the objective 
can be kept quite cool, even when the substance under ex¬ 
amination is subjected to a temperature of about isoo 0 C. 

In vol. xlv. of the Zettschnft fUr phyukahsche Cherme 
Dr E. ( Baur describes some interesting experiments on 
colour-sensitive silver chloride Mixtures of the chloride 
and of the subchlorlde Ag,CI prepared by treatment of 
colloidal silver solutions with Insufficient chlorine water 
were mixed with about 5 per cent, of gelatin. Plates pre¬ 
pared with the product so obtained give the spectrum in Its 
natural colours after one hour's exposure. The phenomenon 
la independent of the relative amounts of chloride and eub- 
ritforlde .In the mixture. The author Inclines to the view 
that Several colour-aneUlve forms of the subchlorlde exist, 
which are transformed Into one another under the Influence 
of the different spectral rays. 

I7?9. vol. 69 


The first number of the British Journal of Psychology, 
edited by Prof. James Ward and Dr. W H. R. Rivers, has 
been published by the Cambridge University Press The 
scope of the Journal Is already known from the circular 
previously Issued; it comprises psychology in the widest 
sense of the term, and Is pledged to “ aide with no school 
and have no predilections It is not a 11 periodical," it has 
no fixed time of publication; it is rather designed to be a 
medium for the production of original articles and reports 
of experimental work. The contents of the present, pre¬ 
sumably typical, number include an article on 11 The De¬ 
finition of Psychology," by Prof. Ward, a sketch of 
Telesio’s psychology, by J Lewis McIntyre; and two im¬ 
portant contributions on the experimental psychology of 
vision, by Prof C. S. Sherrington and Prof. W. McDougalt 
The juxtaposition of Telesio and the experimental psycho¬ 
logists is itself a lecture on that progress which this Journal 
will assuredly support and stimulate 

Tub additions to the Zoological Society's Gardens during 
the past week include a Ring-necked Parrakeet (Palaeorms 
forqualtu) from India, presented by Miss M Bull, four 
Hybrid Silver Pheasants (between Eupiocamus nycihe- 
merus and Pfauiamu colchuus), presented by Mr. H. S. 
Gladstone, two Black-headed Lemurs ( Lemur brunneua ) 
from Madagascar, presented by Mr. H. C. Jenkins, a 
Tayra (Galictis barbara) from South America, a Vulpine 
Phalanger (Tnehosurus vulpecula) from Australia, a 
Levaillant's Amazon ( Chrysotu levmllantf ) from Mexico, a 
Malabar Parrakeet (Palaeorms pens ter odes), three Hard¬ 
wick's Mastigures ( Uromastix Hardwick*) from India, a 
Pennsylvanian Mud Terrapin ( Ctnosiemum pennsyl- 
v am cum) from North America, deposited; a Rocket-tailed 
Parrot (Pnomturus platurus), on Everett’s Thick-billed 
Parrakeet (Tanygnathus evetetti) from the Philippine 
Islands, two Red Lories ( Eos rubra) from Moluccas, two 
Blue-streaked Lories (£01 reticulata) from Timor Laut, a 
Tabu an Parrakeet (Pyrrhulopsis tabuan ) from the -Fiji 
Islands, two Wonga-wonga Pigeons (Leucolorcia ficaUs) 
from New South Wales, purchased. 


OUR ASTRONOMICAL COLUMN . 

Rbport of tub Harvabd Collbor Observatory. —In the 
forty-eighth annual report of the Harvard College Observ¬ 
atory, Prof. E C. Pickering, the director, again directs 
attention to the urgent need for cooperation In the study 
of the greater unsolved astronomical problems, and indicates 
the methods of procedure whereby the greatest results might 
be obtained from the least expenditure. In the solution of 
many of these problems the numerous photographs already 
obtained at Harvard Would, If the funds necessary for their 
reduction were forthcoming, be of Inestimable value. 

The body of the report deals with the work accomplished 
during the year ending September 30, 1903, the observations 
mode with each Instrument being treated separately. 

More than 15,000 photometric light comparisons have 
been made with the East equatorial, the otfmputed error of 
each set of sixteen settings only amounting to three or four 
hundredths of a magnitude. Photometric measurements of 
the light of Jupiter's satellites, whilst undergoing eclipse, 
have been made during fifteen eclipses. The variability of 
some sooo stars, suspected by other observers, has been de¬ 
finitely determined, and It Is estimated that the time rf 
minimum of Algol variables can be determined to Witltfo 
two mlnotas with this Instrument. 

The director has made 71,99a settings of thk 
meridian pbgdmeter during 143 nights, and In bkrpte 
a shaded gliia has .found It possible to compare jnafftiftsdea 
of such widely different orders as those of Stride and fi' 
twelfth magnitude star. Ahoihw modification of Oft* 
etrumant permitted the Hght of the eky during thedajtbrtfc. 
at twilight, and at tight, the brightne* of various 
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off the modn and of the iky at various distances from Sc, to 
be compared, and a range of more than seventeen magni¬ 
tude! was found to exist b et we e n the extreme values 
obtained. During the period covered by the report Mn 
Fleming classified the spectra and measured the light of 
350P stars, situated south of declination -6o°, for the 
Southern Draper Catalogue It is hoped that this zone will 
be completed shortly, and a catalogue containing nearly 
4000 stars, all fainter than the ninth magnitude, published 

A large number of photographs have been obtained with 
the 11-inch Boy den and the 8-mch Bache telescopes at 
Arequipa, and a number of excellent light curves of Eros 
(from March 30 to August 19), showing a range of o 5 
to I’O magnitude, were obtained with the former Instru¬ 
ment by Prof. Bailey Four hundred and thirteen photo¬ 
graphs, including eighty-seven of Eros, were obtained at 
the oapie station with the Bruce photographic telescope. 

The meteorology of the upper air has been studied at the 
subsidiary observatory at Blue Hill, where fifteen kite 
flights, twelve of which were the monthly flights for the 
international series, were performed. The average height 
above sea-level attained by the meteorograph was 6450 feet, 
and the maximum height was 12,070 feet 

It is hoped that in a few months the Revised Harvard 
Photometry, containing the photometric magnitudes of all 
stars brighter than magnitude 6 5, about 9000 in all, 
together with the spectrum class of each star and its desig¬ 
nation in other catalogues, will be published. 

A set of fifty-five 8*x 10* contact prints from the original 
negatives, taken with the Harvard and Arequipa anastig- 
matlc lenses, which cover the whole sky and contain all 
stars down to the twelfth magnitude, may be obtained by 
astronomers from the director tor the sum of 15 dollars 


when the planetary data are known, and then gives the 
results previously obtained In the second part of Tils papfcr 
he reviews and dlBusra the values hitherto obtained for 
the mass of eaph of the planets, and deduces that for tl)f 
mass of Jupiter, which, owing to Us relatively large magni¬ 
tude, acts as the most important factor of the reduction, 
the uncertainty does not amount to more than 00001 df the 
whole. 

The elements obtained by Prof See are as follows 

I Ecliptic and mean ' 
equinox i8jo 
Jan. O’O G M.T. 

where 7 = the inclination of the plane, and fl =the longi¬ 
tude of its ascending node on the fixed ecliptic of 1B50 o , 

In a subsequent table the author gives the longitudes of 
the ascending nodes and the inclinations of the planetary 
orbits on this " Invariable Plane," and, from a computation 
based on the relative positions of the planets at the epoch 
of 1850 o, he concludes that the actual shifting of the plane, 
due to improvement in the data of the masses is not likely 
to exceed i f for 7 and i f for A, a degree of accuracy 
approximating to that of our knowledge of the ecliptic hnd 
equator. He considers that a value for the inclination of 
which the probable error did not exceed ±0* ao would suffice 
for all practical considerations, and points out the Import¬ 
ance of further work on the detnnmnation of the planetary 
masses, which only need to be a little more certain in order 
to produce this ideal result 


SIMULTANEOUS SOLAR AND TERRESTRIAL 
CHANGES.' 


Tub Direct and Rbtrogbade Rotations of the Planets. 
—In a paper communicated to No. 3935 of the Asironomische 
Nachnchtcn, Prof. W H. Pickering discusses the various 
theories which have been promulgated in explanation of the 
direct and retrograde rotations of the planets Dismissing 
the theories of Laplace, Kirkwood, Faye and Trowbridge 
as Insufficient, on the grounds that they presuppose 
abnormal Conditions in the case of Neptune, and do not 
account for the perpendicular rotation of Uranus, he points 
opt that the different motions may be explained by the tidal 
action of the sun In the following manner .— 

Taking the com of Uranus as an example, let the line 
AB in the diagram represent the plane of the equator when 
this plane passes through the sun, let 
Aar---- n AC represent the plane of the planet's 

®v "Tt° orbit and Imagine the planet beyond 

\ l 1 . the sun. Then the point A on the 

\ I \ equator of the planet would, In the 

\ \ \ rotation, travel in the direction AB. 

\ l The sun’s attraction. In producing an 

\ I \ annual tide, will produce a force AC 

\ 1 acting on the particle A, with the oon- 

\ 1 sequence that A will travel along the 

\t resultant AD Instead of along AB. 

\1 This force AC will diminish during the 

planet’s revolution until, after a 
^ c quarter,-of a revolution, It will be zero. 

After half .a revolution, when the plane 
of rotation again passes through the sun, the senses of 
Ml AB and AC will be reversed, * but the effect on the 
Vhupf'a rotation will be the same as In ifie first cue This 
fttmn'wlll. continue until ultimately the two 1 planes wifi 
Vrhfch a direct rotation has ieep established. 

■ r THS PlANXTAaY S 

1 NAch &ten, Prof. S*. J t- 
detalled dlscuUkm qf the 
labia lor the determination 
” of tha P)*netary system, 
dependafit upon the messes 
• of their, qrbifs, and the 
font*,a constant reference 

w»<*c 


’’THERE are very many cases recorded In the history of 
1 science in which we find that the most valuable and 
Important applications have arisen from the study of the 
ideally useless. Long period weather forecasting, which 
at last seems to be coming into the region of practical 
politics as a result of the observation of solar changes, id 
another example of this sequence. 

The first indications of these changes on the sun, to which 
I have referred, are matters of very ancient history, and SO 
also is the origin of some of the branches of observation on 
which the study of them depends. 

1 will begin by referring 5 to these and to the conclusions 
arrived at in relation to simultaneous solar and terrestrial 
changes previously to the last twenty-Ave years. 

The facts that there are sometimes spots on the sun, and 
that there is a magnetic force which acts upon a needle, 
seem to have been known to the ancient Chinese. In mOre 
modern times the Ihquiries, with which we are now ooh- 
cerned, date from the times of Galileo (1564-1643) and 
Kepler (1571-1630) 

To Galileo, Fabrichis, and Scheiner we owe the first tele- 
■copic observations of the spots on the sun; to Kepler, the 
basis of spectrum analysis, which has not only revealed to 
us the chemistry of the sun and of its spots, but enables 
US to study dally other phenomena, thy solar prominences, 
which will In all probability turn out to be more Important 
for practical purposes than the spots themselves. 

‘ It ii only quite recently that the Importance of the study 
of the prominences In this direction has been Indicated, 00 
that we have to deal* in the first instance, with a long period 
Of years In which only the spots and their terrestrial echoes 
were In question. . _ . 

According to Prof, Wolf (as quoted by Prof. Ktoped), 
HfccIolL In 1651* shortly after the first discovery of sun¬ 
spots, surmised chat some coincidence might exist between 
them aqd terrestrial weather changes (Blanford, Bengal„ 
Asiat, Soc Jdum., ixv , part if,, 187S. P «) ^ 


In the first year of the last century, Sir Wm. Herechel 
dfretisti attention to' this subject (Phtl. Trans., 1801, p. 
»6s). wrote 

Ho first thing which appears from astronomical observ¬ 
ations of th»,*un h that the periods of the disappearance 
of kpotp On thi sun are of much greater duration thxn those 
tiCtWr to^ehranedi 

* ima y ej gtej 
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11 With regard to the contemporary severity and mild¬ 
ness of the seasons, it will hardly be neicssary to remark 
that nothing decisive ran be obtained r\n indirect source 
of information, however, is opened to us by applying lo 
the Influence of sunbeams on ihc vegeiatiun of wheat in 
thiB country 1 do not inrun to day that IhiS is a real 
criterion of ihe quantity of light and heat uiutled by the 
sun, much less will the price i.l tins .irlu lr romplriely re¬ 
present the siarul) or abundance of Lhu absolute product, 
of the country 

“ On reviewing the period 111511-1713, il seems probable, 
from the prevailing pruo i»r wheat that sow temporary 
scarcity or defect of ifgUalu n 1 m« ^1 nrr.'ilh lnkcu place 
When the sun has linen un tiwut iIiom appeuiantes whuli 
we aurnu.se to be symptoms of .1 lopmus (mission of light 
and heat 

,l 'lo those ucqu.mitpd wilh .igriiulliire who may remark 
that wheat is will known to gn w in ilininies niuih udder 
than ours, «ind Ll1.1i a pr»pu disinbution of rain and dry 
Weather are probubK u mmh greater consequence than the 
absolute quantity ol liglu and heut derived from the sun, 

I shill 1 nlv *iig/>< M that Lhiise \eiv 1 iruimstani es of proper 
nluriiuiu- is o' t mi .md dr) wt it lie r mid wind, &c , favour¬ 
able to \tgu'linn 11'i> pi ssilily depend on a certain 
qinmtiiv of feunlie., iu> bi ing supplied to them " 

1 In si lull’s suggesliori was a during one, for however 
perfect our naLion il rljlistua uuv have been in relation to 
the price of whmt, time was nowhere kept up u continuous 
record of the ihnnges i.lmerviilile on ihe sun s surface, nor 
had Ihere been .1.11 sei iuus aUenipL made to determine the 
law underlying ihem 

In tKa^; this si 1 u us .ll'empi iv.is made, .md by Schwab?, 
of lless.iu uhij disioveiid 1 cycle of about elrven years in 
the solar changes Wolf afleiuarils took up the question 

Hirs.hrl h -d .esm inLed the \.malion in the number of 
spots with 1l1.1t 111 the pi ice of rorn, the connecting link 
being sunshine nr weal Jut It was to him a question of 
meteorology 

A year after the publication of Hwschers papers, 
Wollaston extendi d the euly spi»ilrum work of Kepler and 
Newton by diicovmn r ill il in Llir wilar spectrum there were 
many dark Inins, th* sc were for the first time mapped by 
FrHunhofrr m jH h 

Soon afloi jH,(j il heiainc a question of the connection of 
sun-ipois with h iusiri.il m.igneliwii ns well as with meteor¬ 
ology A in w uN a was introduced 

Laniuni, Sabine, .uni Ml.in Broun discovered that there 
was q well marker! ipinuiknir between the variations of 
magnetic effcili, .is ubscived on the surface of our planet 
by delicately suspended magiu ts, jnd Ihe quantity of spotted 
areu observed on Hie sun Ibis m luier telegraphic days 
Is not merely a pious opinion which does not interest any¬ 
body, bciause, win 11 the magnetii changes ure very con¬ 
siderable and tbn disluibimes arrup ut a maximum, it is 
very difficult to get a lelegiam fiom London to Brighton. 

The period around the \efii iHtm was rendered ever 
memorable bv a si ill further extension of Kepler’a and 
Newton’s work, winch at orue explained the dark lines 
observed In the solar spectium by Wollaston and Fraunhofer 

Hitherto undreamt-of atlncks on the nature of the sun 
became possible 1 he names of Kirchhoff, Bunsen, 
Angatrhm, Stokes, Balfour Stewart will go for very long 
down the stream of tune, because they showed us that In 
Spectrum analysis we hod the power of practically con¬ 
versing, chemically, with the distant worlds in space, and 
these distant worlds, of course, Included the sun, although 
It is practically our neighbour 

It was now established that the solar radiation came from 
the incandescence of metallic vapours and gases in the sun’s 
atmosphere, the metals and gases being for the most part 
those with which we are familiar on the earth Not only 
was a high temperature demonstrated In this way, but it 
was further shown that above the sun’s apparent~ surface 
there was an absorbing atmosphere, consisting of vapours 
cooler than those below, but yet hot enough to be composed 
of the slenm of iron and other metals. 

In 1805, De la Rue, Stewart, and others, in an attempt to 
get * the period if Hy of the solar phenomena still more 
accurately - determined, started work at Kew, White the 
former pRacrvatianB were carried on by Schwdfje and 'tyoU* 
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by the eye, photography, which was then being Introduced 
into astiononmal work by the labours of Warren Ue la Rue, 
mas for the brat ti.ue now utilised, and a picture of the Sun 
whs taken eruh diy 

In iHb6 a new method of observing solar changes, which 
(ons'isled in throwing an image of the sun on the sift prate 
of a spectroscope, revealed the fact that the spectra of spots' 
differed from that of the photosphere generally , ceit.un lines 
wire Widened in the spot spectrum (l-ockjer, /Vm. Roy. 
So. , October n, iK(>6) 

J11 1KI17 a ronneitiun he I ween th tinges in spur led mM pnd 
11 tin rc stria l tern per .it 1111 h was pointed mu bv Ua\Pi)dell 

(Memoirs of Ihe Vi 1 mheater T it .uul Phil Sue third 

verier, vol jv , pp j^S r/ An/ ) He noticed 11 liisliml and 

very striking relation be tween the numher of t»w\ spoil and 

the ralio whnh exi&ls between the difleremc of [lie mean 
maximum temperature ol toilar radial ion .md llie mean 
mm xiinum air tempernlun on the nne hand, ami that rf the 
mean temperature of the u.r and of r v.ipoi tiiitm . 11 the 
other 

In 1868 a spectroxiopn method dmcvpied* tU* (Viiiarv- 
mg in full daylight the 1 prominent r s " m 1 uhI il mies m 
which hitherto had nn|> been qlnnpscd during eclipses, and 
it was established t hat, chicly qurroiifulmg I hi sun 
ordinarily seen, there was nn envelop* naimd Ihe iluoino- 
sphrrr, of IticandeS&fit gasrs and vapours hydrogen and 
a new substance named hid mm chuff among them (Lmkyer, 

J 'rot Roy Soc , October 20, i8t») 

Many spectroscopic observihons made cn Ihe spoil and 
prominences about this time induaicd gieut 1 hinges in the 
solar temperature in different regions, and possibly, there¬ 
fore, changes in the amcuinl of heat radiated earthwards. 
From the changes ihus actually seen it wns uw lo imagine 
that there might he a *\ile of lerresfii.il changes depend¬ 
ing no longer on ihe miii * present Alum to us 111 its daily 
and yearly rounds, bill on phisunl changes in the sun itself, 
requiring, perhaps, many vears to accomplish, 

In i8f»q Janssen showed (Compit t rnidus, vol Ixvili. 
(iftCq), pp 307 cl aeq ) that by a special arrangement of tlM 
spec trosixipo an image of the sun, showing the prominences 
both on the dn«c and surrounding it, might be obtained. 

It was not very long before it was found that the reaction 
of these solar changes on the earth was not so limited as 
had formerly been thought This was an idpq started by 
Dr Stone, of the Royal Observatory at the Cape of Good 
Hope, Piazzi Smyth, of the Royal Observatory of Edin¬ 
burgh, and others, about the years 1870 and 1871, but the 
most striking Imperial contribution to the matter we owe 
in the labours of a distinguished meteorologist^ Dr. > 
Nfeldrum, director of the observatory at Mauritius, which 
has since become the Royal Alfred Observatory. He ahowad 
that the number of wrecks which came Into the hnrbotir of 
the Mauritius and the number of cyclones observed in the 
Indian Ocean could enable anyone to determine the number 
of spots that were on the sun about the time. 'Ihe Mauritius 
la most admirably suited for the making of these observ¬ 
ations, because the tropics are really the right region in 
which to try and estimate the possibilities of this solar 
action. Meld rum found, in fact, that the maximum number 
of cyclones was associated with the maximum number of 
sun-spots “ He wrote (Nature^ vol. vh p. 35T, 187a) .— 

“ During the period 1847-72 it is fauna that soma your* 
have been remarkable for u frequency, and others fpf a 
comparative absence of cydonOs. 1 v 

11 1847-51 were characterised by cyclone frequency. 

* 1853-57 ,, lF „ comparative 

11 *858-63 lf Ip „ cyclone fcequeitty.. 

11 1864-68 ,, „ ,, decrease 

11 1868-73 ,, „ groat increase. 


11 It will be seen that the years correspond with the 
maxima and minima epochs of sun-spots. It appest* to £Kp• 
that there Is more than ■ mere coincidence ds to 
“ The numherp of wreche ^trldf these pectflida hkee showj 
a similarly tagulated frequency. * 11 

Poey, investigating shqrdy afferwn^fe the eye 
dRtan ip the west Indtea (Comfas reaou^ NqVSj 
T»73i p- raWa)ip fobpd that the grhpter number of Madr^i 
maxima c^f itorton'Ml from' 4 * montha tOvt^ jrjdmyi 
most, aftertbeyeareof 
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Out of twelve mulma of storm*, ten coincide with 
maiima periods Of spots. Out of Ave minima of storms, five 
coincide with minima of spots. 

It will be seen that the results from both the East and 
West Indies are the same Nest came the question of a 
rainfall cycle corresponding to the solar spots (" Solar 
Physics/ 1 Lockyer, 1874, p 425) 

When 1 was preparing to go to India, In 1871, to observe 
•he eclipse, Mr. Ferguson, the editor of ihe Cvvlon Observer, 
who happened to be in London, informed me ihal everybody 
In Ceylon recognised a cycle of about thirteen years or so 
In the intensity of the monsoon—that the rainfall and cloudy 
weather were more intense every thirteen years or so. This, 
of course, set one interested in solar matters thinking, and 
I said to him — 11 But are you sure the cycle recurs every 
thirteen years, are you sure It is not every eleven years? M 
adding, as mv reason, that the sun-spot period was one of 
eleven years or thereabouts, and that in the regular weather 
of the tropics. If anywhere, this should <x>me out 

It afterwards turned out that the period in Ceylon was 
really of eleven years, five or sis years dry and five or six 
years wet, and that a longer period of about thirty-three 
years was recognised 

Mr Meldrum passed from cyclones to rainfall by a very 
obvious step, because cyclones are generally accompanied 
by torrential rains A study of the rainfalls of Port Louis, 
Brisbane, and Adelaide led him to the (onclusion that a 
cage had been made out for a supposed periodicity 

On my return from I ndi a 1 looked up the Cape and 
Madras records for the periods available, and found that 
they followed suit, hence I quite agreed with Dr Meldrum 
that investigations were desirable, and 1 wrote as follows 
C Solar Physics/' pp 424-5).— 

Surely in meteorology, as in astronomy, the thing to 
hunt down is a cycle, and if that is not to be found in the 
temperate zone, then go to frigid zones, or the torrid zones 
end look for it, and if found, then above all things, and In 
whatever manner, lay hold of, study it, record it, and see 
what It means If there is no cycle, then despair for a 
dine if you will, but yet plant firmly your science on a 
physical basis, as Dr Balfour Stewnrt long ago suggested, 
before, to the infinite detriment of English science, he left 
the Meteorological Observatory at Kew; and having got 
Aich a basis as this, wait for results In the absence 0/ 
dwse methods, statements of what 19 happening to a 
blackened bulb in vacuo, or its companion exposed to the 
■by. is, for research purposes, work of the tenth order of 
Importance." 

With reference chiefly to Dr Meldrum’s paper, I added — 
Surely here la evidence enough, evidence which should 
no longer allow us to deceive ourselves as to the present 
State of meteorology. A most important cycle has been dis¬ 
covered, analogous in most respects to the Saros discovered 
by the astronomers of old, indeed, in more respects than 
one, may the eleven yeariy period be called the Saros of 
meteorology, and as the astronomers of old were profoundly 
!gsmmmt of the true cause of thd Sards period, so the 
meteorologists of the present day are profoundly Ignorant 
or the tnie nature of the connection between the sun and 
the. earth. 

" What, therefore, is necessary In order to discover the 
mie nature of this nexus? Two things are necessary, and 
may are these. In the first place, we must obtain an 
•efcurate knowledge of the currents of the sun, and secondly, 
#e iquat obtain an accurate knowledge of the currents of 
the cuth, The former of these demands the united efforts 1 
g photography add spectrum analyBs^ aWd the second of 
mess demands the pursuit of meteorology as a physical 
M a mere collection of weather statSfffic*^ 
When these demands are Ihete-and In spite of the Mrs. 
Wtlbgton* Who grb endeavouring to prevent this, they wlU 



the tropics, India is a child or the sun, the Inhabitants de¬ 
pend almost entirely upon the beneficent rains which 
seemed, in some way or another, to depend upon solar action 
India also had then the germs or one of the best equipped 
meteorological organisations which exist on the surface of 
the planet, and the meteorologists felt thHt there was some¬ 
thing behind their meteorolngual registers which might be 
assisted by taking a very official step and going to head¬ 
quarters, headquarters being the sun When I was In 
India m 1872, Lord Mayo, the then Vireroy, did me the 
honour to ask me to go to Simla with the view of choosing 
a site for a proposed solar physus observatory That is 
thirty years ago 1 Unfortunately, 1 was secretary of the 
Duke of Devonshire's Commission, whnh was then sitting, 
and 1 could not get leave, and therefore could not go, the 
sthenie, which was then before the Indian authorities-— 
whu.li, if 1 may say so, was altogether grandiose and ex¬ 
travagant—Ml through 

In 1873 the idea of the possible connection of solar and 
magnetic changes had got so far that the magnetic and 
meteorological department of the Royal Observatory at 
Greenwich, which had been eslnblished in 1838, received 
an Important addition A photolielmgruph was set up In 
order to continue the daily photographu record of the sun's 
surface, begun at Kew in (H65 

In the same year Koppcn found that the maximum 
temperature occurs in the years of sun-spot minima and the 
reverse, years with many spots are cool years 1 

Of special importance Tor the conneil'on between the 
temperature on the earth's surluir with the sun's spotted 
area is the fact that the temperature curve (mean number 
for the whole earth) and the curve representing the sun- 
spotted area are identical in all the irregularities 

In the tropics in the 


Year before the sun-spot At in , the temperature is 041* 
higher than the mean 

Year before the sun-spot Max , the temperature is 0*32° 
lower than the mean 
The variation is thus 073° 

By this time spectroscopic observations of the solar 
changes had proved that the sun was hottest when there 
were most spots, thereby upsetting the old idea ttuht the 
spots acted as screens and reduced the radiation at sun-spot 
maximum Kbppen's result, therefore, was a paradox, and 
was thus explained by Hlanford (Bengal, Aslat Soc 
Journ , 1875) 

11 The temperatures dealt with by Prof Ktippen are of 
course those of the lowest slraLum of ihi atmosphere at 
land stations, and must be determined tied by the quantity 
of heat that falls on the exterior of the phmet, but on that 
which penetrates to the earth's surface , chufly lo the land 
surface of the globe. The greater part of the earth's sur¬ 
face being, however, one of water, the principal immediate 
effect of the Increased heit mu*t be the increase of evapor¬ 
ation, Und, therefore, aa R subsequent process, the cloud 
and the rainfall. Now a cloudy atmosphere Intercepts the 
greater part of the solar heat, and the re-cvaporalion of 
the fallen rolh lowers the temperature of the surface from 
which It evaporates and that of the stratum of air in contact 
with it. The heat liberated by cloud condensation doubt¬ 
less raises the temperature of the air at the altitude of the 
cloudy stratum, but at the same time we have two cauqp 
at work, equally tending to depress that of I he lowest 
stratum. As a consequence, an Increased formation of 
vapour, and therefore of rain, following on an Increase of 
radiation, might be expected to coincide with a low air- 
t^nperature on the eurface of the land " (see alao Blan- 
ford. Nature, April aj, *831, vot. xlhl p 583). 

The next Important advance had to do with atmospheric 

C iure In 1875 Mr F, Chambers, the director of the 

they Observatory, found that 
■' The variation of the yearly mean barometric presuira 
Boihbey shows a periodicity nearly 
ddrariMi Atfh thq decennial sun-spot period 

August, 1875, 8 26, p. is) 


o metric presuire 
corresponding In 
I " (Meteorology, 
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1875 were tendered 


tffofciimbef of new orgahisatlons edtabllsbel to record and 


Important |>y 


354 


MATURE 


demonstrate Various classes of observation* With which we 
are concerned in this short history. Meteorological In¬ 
quiries on a Urge Scale were organised at home and In 
India, and observatories were established at Potsdam, Paris, 
and London, with the main object of studying solar 
changes. At the same time steps were taken to resume 
Observations in the tropics It is not out of place here to 
make a brief reference to what was done in Britain and 
In India 

The Government took this action in consequence of a 
strong recommendation of the Royal Commission on 
Science, presided over by the late Duke of Devonshire, for 
the establishment by the State of an observatory of solar 
physics in which Inquiries relating to the nature of the sun 
and Its changes should be fostered, and various Investi¬ 
gations which were necessary should be carried on. 

The commission also proposed that similar Institutions 
should be established in various parts of the Empire. 

The ground on which the Royal Commission, and sub¬ 
sequently a memorial presented to the Government by the 
British Association, urged this new departure was that, 
in the opinion of a considerable number of scirntifir men, 
there was a more or less intimate connection between the 
state of the sun’s surface and the meteorology of the earth, 
and they directed attention to the fact that recent indepen¬ 
dent investigations on the pari of several persons had led 
them to the conclusion that there was a similarity between 
the sun-spot period, periods of famine in India, and cyclones 
In the Indian Ocean The memorialists concluded by 
saying — 

“ We remind your Lordships that this important and 
practical scientific question cannot be set definitely at rest 
without the aid of some such institution as that the 
establishment of which we now urge M 

The Lords of the Committee of Council on Education 
referred this memorial to a committee, consisting of Prof 
Stokes, Prof Balfour Stewart, and General Straihey, for 
their opinion as to whether a coinuienrenient might not be 
made to give effect to the proposals of the memorialists by 
utilising the chemical and physical laboratories at South 
Kensington, as the proposed observatory must be' more 
chemical and physical than astronomical. The following 
paragraph appeared in the terms of reference — 
a " Although we are not at present in a position to con¬ 
sider the establishment of a physical observatory on a 
comprehensive scale, we believe that some advantage can 
be gained if a new class of observations can be made with 
the means at command, since the bent method of conduct¬ 
ing a physical laboratory may thus be worked out experi¬ 
mentally, and an outlay eventually avoided which, without 
such experience, might have been considered necessary." 

While the discussion as to the establishment of a solar 
physics observatory in this country was going on, Lord 
Salisbury, who was then Secretary of State for India, per¬ 
mitted me to send him a memorandum on this subject. In 
it 1 pointed out that what we wanted, especially In reference 
to solar inquiries, was to learn, day by day, what the s(in 
was really doing, which India and other tropical countries 
always could tell us, while It seemed almost Impossible that 
we should ever get sufficiently continuous records in 
England 


I gave the following extracts ■— 

II Solar research Is now being specially carried on jn 
Europe at— 

“ (i) Potsdam, In the new Sonnenwarte 

11 (a i Parle, ki the new physical observatory. 

“ 131 Rome and Palermo. 

11 (4) South Kensington, In connection with the Science 
and Art Department. 

“ (5) Ae Greenwich, Wilna, and other places it Is carried 
on In a lees special way. 

11 In these European observatories^ however, especially 
fn the more northern ones, wa are attempting to make 
bricks without straw, that is, the climate ie such diet 
the observations are often interrupted, at times for weeks 
together, whUf, in addition to this. In winter th© sun’s 
altitude is eo email that fine work l> Impoalbte. 

■ " While this state of things holds In Europe, tp India/ 
on the other hand, one has an unlimited and onnatant 
supply of the row ifukdof, by Which I rietarf feet 'ttpre 
one can, if one chooses, obtain ob sen r atkyis of the finest 
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quality in sufficient quantity all the year round- I may 
even go further, ana say that, Homing my remark, tp 
English ground, We have in India a monopoly of the raw 
material " 

The prayer of the memorandum was granted, and shortly 
afterwards I had the pleasure of sending out one of my 
assistants to India Unfortunately, he died soon after the 
first series of dally photographs of the sun had been com¬ 
menced, but eventually the Trigonometrical Survey Depart¬ 
ment took the matter up, an observatory was built at Dehra 
Dun, and India began its work, and I am thankful to say 
that it has gone on continuously ever since. 

It was not until 1*79, and after a letter from the Du(ke 
of Devonshire, that a sum of 500I was taken on the 
estimates to replace the assistance formerly obtained by 
myself from the Government Grant Fund administered by 
the Royal Society, and to allow of more research work 
being undertaken. At the same time the Solar Physice 
Committee was appointed The object sought was to make 
trial of methods of observation, to collect and discuss results, 
to bring together all existing information op^ (bp, object, 
and to endeavour to obtain complete senes of observations 
Xiong the most important lines. 

This btate action was taken because the sun has to be 
studied, if studied at all, continuously, because it is ever 
changing, and the wore we study it the longer are the cycles 
which we find to be involved ; hence, a|l inquiries into ita 
nature must be on an Imperial basis" -Individuals die, 
nations remain Nor is this all. Observatories are not 
only wanted in the centres of Intellectual activity where 
research can be conduited in a scientific atmosphere, but 
there must be others to obtain the necessary observation* 
In those favoured regions of our planet in which the 
maximum of sunshine can be depended upon 

The then Astronomer Royal, Sir George Airy, was most 
sympathetic, and as a result of this State action the little 
observatory at South Kensington was shortly afterwards 
enlarged; it has considerably grown since then, but it is 
still in the experimental stage. Although, perhaps, 1 am 
not the one to sav It, I am prepared to take the responsi¬ 
bility of stating that It is now one of the best equipped for 
its special work In the world It certainly Is the shabbier 
to look at. Irreverent comparisons have been made even 
in the House of Commons, the general appearance of Ita 
wood and canvas huts having been likened to that of a 
more or less disreputable looking travelling menagerie, 
but, at all events, It Is infitru men tolly efficient, and that for 
the present must be sufficient 

During the last quarter of a century a great deal of work 
has been going on, and the colonies and dependencies of 
Britain have also been doing yeoman service; very little 
has been sold about It, because not all departments are lit 
the habit of advertising themselves, and Blue Books are 


not as a rule light reading. In the first place, the Indian 
doily photographic record, which was weak during a month 
or two during the south-west monsoon, was supplemented by , 
the erection of a duplicate instrument at the Mauritius, and 1 
am again thankful to say that the work has gone on at the 
Mauritius continuously since. Thus we have now two 
tropical records, which, taken together, may be described 
as absolutely continuous, of solar changes sent ip ua fn 
the most Imperial fashion by two observatories. Another 
appeal was jnede to Australia* For a time records waio 
1 sent us, but I am sorry to say that after a time they ceased- 
These records are sent regularly with every precaution 
against lose to the observatory at South Kensington, and 
for the days when no photographs have been taken .ft 
Greenwich the necessary photographs are transmitted tbarf. 
where they are reduced fn continuation of the record com- 
menced In 1873 there, in succession to Kew- 
Whet has been the result 0! this? The late Aitroflqmpr 
Royal took up this work at Greenwich lit, 1873. . fn 
itot; r87ft, 4877, 1878, the average number of 4 ajjf qk 
which It wee possible' to obtain pStegraph wk&JMv 
W at' a'little mprethui ifio/ the exact* mm being W 1 
ift. 167/ M?"' Thf*' wbe Greenwich imAmg* AMs/ 

national work 4 < - h ~ ^ ,* -, 

'we mm to the Imperial work- SrieUnf: ; |kkm^il; 
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for (very day HGCept two. It Is easy to understand that 
with such • mignliloently complete record as this the study 
of solar physics was enormously improved. 

Very fortunately for science, even before these steps were 
being taken to secure a continuous record of the spotted 
dna. Prof. Respighi (i860) and Prof. Tacchinl (1873) had 
commenced at Route a (folly record of the solar promin¬ 
ences and of the latitudes at which they appeared at different 
times. 

I pass on to some of the most important work done during 
the last quarter of a century, only referring to the results 
obtained which bear upon the connection between eofor and 
terrestrial changes 

tyfany important advances were made in 1878. 

Mr. F Chambers, In continuing his studies on the Indian 
barometer, found (Nature, vol. xvili, p. 567) a remarkable 
degree of resemblance In the progression of barometric 
pressure during summer, winter, and year, and sun-spots 
from year to year, but he noted that the barometric curve 
logs behind the aun-epot curve, particularly In the years 
of maxima of sun-spots. The winter curve Is more regular 
than the summer one, probably because the weather 
generally in India Is more settled In the winter than In the 
summer, but on the whole the two curves support each 
other In having a low pressure about the time of sun-spol 
maximum, ana a high pressure about the time of sun-spot 
minimum We may therefore conclude that the sun is 
hottest about the time when the spots are at a maximum 
He added that these results appear to harmonise well with 
the decennial variations of the rainfall in India, and to 
throw light upon the Inverse variation (compared with the 
sun-spots) of the winter rainfall of northern India. 

Dr. Allan Broun aleo, In a discussion of Indian baro¬ 
metric readings, found that the years of greatest and least 
pressure are probably the same for all India, and that, 
therefore, the relation established by Mr. Chambers for 
Bombay hcrids for all India (Natube, vol. xix, p. 6). 

1 next pass to rainfall, br. Meld rum, returning to his 
rainfall studies, found that (Nature, vol. xvill. p, 563) 

*' There is a remarkable coincidence between the rainfall 
and sun-spot variation at Edinburgh, much more remark¬ 
able than that at Madras. The years of maximum and 
minimum rainfall, and sun-spots for the mean cycles, 
coincide, and on the whole there is a regular gradation 
from minimum to maximum, and from maximum |p the 
next minimum." 

The minimum rainfall occurred, on an average, in the 
year Immediately preceding the year of maximum sun-spots. 

The results or these Investigations show that the rainfall 
Of fifty-four stations In Great Britain from 1834-1867 waa 
o*7< Inches below mean when sun-spots were at a minimum, 
kqd 0-90 Inches above moan' when sun-spote were at a 
ttajUfttum. 

^or the tblrty-four stations in America, the corres p onding 
bombers were 0-94 Inch and 1-13 inch. 

In the report of the Meteorological Department of the 
Government of India, publfahed thfe year (1878), the follow- 
iM reference to solar action occurs ^ 

"The following are the main important inferences that 
Chi meteorology of India iifthe years 1877-1878 append to 
suggest. If not to establish 

"There U a tendency at the minimum sun-spot periods 
to prolonged excessive pressure over India, and to an uit- 
Qppl^I development of the winter rains, and to the otaiM 
wee of ‘abnormally heavy snowfall over thq Himalayan 
me. . ■ . This appears qfoo tb be accompanied' by .a 
iftfm m fodHwt monsoon. 1 * . 

the rotation of Indian kdlDfiS and ttkn.haroqtap' 

' ~ It* ftiUy treafod hy Mr. Chamber the omfoeft- 
Cijperiar for Western India (Nttur**voU x£ft;p* 
ft cpfidimd from hie Inquiry that tifero^tt forae 
;^Udon between the Variations of ow-spatp, 

K iwi, and tafo/iJI. and 1 as famine* uH 
icqd by Mefctabx ntffo It .Is probable 
' > may be adde£, totifo above fog pf connect?# 




at Ion became more and more uniform at the various stations, 
thus leading to the conclusion that the 11 abnormal vari¬ 
ations of long duration affect a very wide area." For 
testing this, the conditions of Batavia were compared with 
those at Bombay, and the results showed a striking co¬ 
incidence, the curves obtained for the two places being 
almost identical In form, but with this remarkable difference, 
the curve for Batavia was found to lag very persistently 
about one month behind the Bombay curve. 

Similar results were then worked out for other stations, 
St Helena, Mauritius, Madras, Calcutta, and Zl-ka-wel. 
On comparing the curves obtained for these various places, 
though a strong resemblance in form between all the curves 
IB observed, there is also strong evidence of a want of 
simultaneity In the barometric movements at different 
stations, and as a rule the changes take place at the 
mors westerly stations several months earlier than at the 
more easterly ones 

Thus on comparing the curves for St. Helena and Madrae 
from 1841-1846, the latter sometimes lagged behind the 
former as much as six months, and for Bombay and Calcutta 
the corresponding difference was often upwards of six 


The facts suggested to him long atmospheric wavee (if 
such they may be called) travelling at a very slow and 
variable rate round the earthy from west to east , like the 
cyclones of the extra-tropical latitudes. 

With special reference to famines, he remarked that, on 
comparing the dates of all the severe famines which have 
occurred in India since 1841, widespread and severe families 
are generally accompanied or Immediately preceded by 
waves of high barometric pressure. He suggested, there¬ 
fore, that Intimation of the approach of famines might be 
obtamwl in two ways:— 

(a) By regular observations of the solar spotted area and 
early reductions of the observations, so as to obtain early 
Information of current changes going on in the sun. 

(b) By barometric observations at stations differing 

widely in longitude, and ttie early communications of the 
results to stations situated to the eastward. , 

In the same year, Dr H F Blanford discovered that 
(Nature, vol. xxl. p. 480) 

11 Between Russia and Western Siberia on the one hand, 
and the Indo-Malayan region on the other, there ie a re¬ 
ciprocating and cyclical oscillation of barometric pressure, 
of such a character that the pressure is at a maximum In 
Western Siberia and Russia about the epoch of maximum 
■un-epota, and in the Indo-Malayan area at that of minimum 
sun-spots." 

Up to i8|v p the general idea had been that there was a 
great difference between the meteorological conditions at 
the maximum and mlnlrhum of the sun-spot curve, but the 
more numerous amt more accurate series of observations 
available In the year in cpiettlon revealed to Meldrum 
" extreme oscillations of wepther changes In different places 
at thO'tumlng points of foe curves representing the Increase 
and decrease of solar activity." 

This was a most important change of front. Not the 
maxi plum only, but both the maximum and minimum had 
to be considered (*' Relatione Of Weather and Mortality, and 
In the Climatic Effect of Forests ' 1 . 

In relation to these pressure changes Bfopford wrdte ai 
follows (Nature, vol. xxl. p. 489) ■— 

11 Among the best established variations in terrestrial 
meteorology which conform to the sun-spot cycle, are thebe 
of tropical cyclones, and the general rainfall of the globe, 
both of Which imply a corresponding variation in evapor¬ 
ation and the condensation of vapour. Now the variation 
Of pressure with Which we have to deal evidently has Itl 
•eat la the higher (probably the cloud-forming) strata of, 
the atmosphere This la not only illustrated in thp present 
instance' by the observed tristive excess of preqprikt at the 
htf stations as compared wift the plains, but alfo follows 

-frofo (ha fact established by GaUtier pud 

4, that the temperature of the fewest scrotum 
manner 4fttagojn#fe to the observed variation' 
,'Ifrle titan a ^fosdnable Inference that,the 
lA producing, the observed rofoSctjtih of 
epd&L. -fata-*pot L mqgtaum Ja the more 

$ add ascent of vapour,'whfeh may operate 
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In three different ways. First, by displacing air the density 
of which is three-eighths greater; second, by evolving latent 
heat in Its condensation, and thirdly, by causing ascending 
currents, and thus reducing dynamically the pressure of the 
atmosphere as a whole The first and second of thebe 
processes do not indeed directly reduce the pressure but only 
the density of th»* air Htralum while thev Imrcase its volume 
In order, therefore, that the observed effect may follow, 
a portion of Ihe higher atmosphere must be removed, and 
this will necessarily (low away to regions where the pro¬ 
duction of vapour is at a minimum, viz , the polar und 
cooler portions of the temperature zones, and more especially 
those where a cold dry land surface radiates rapidly under 
11 winter sky. Such an expanse is the great northern plain 
of European Russia and Western Siberia north of the 
Altai.” 

In 1886 we pot the first fruits of (he observations of the 
widened lines in sun-spots, which had been obtained on a 
definite plan, since 1879. The changes which occurred from 
a .spot-minimum to a spot-maximum, and some distance 
beyond, had therefore been recorded The changes werr 
most marked, showing a great change in the (hemistry of 
the spots at these times. At minimum the lines ihielly 
widened were those of iron and some other metals, but at 
the maximum the lines widened were classed as M un¬ 
known,” because they had not been recorded m the spectra 
of the terrestrial elements It was reasonable to suppose, 
therefore, that the sun was not only hotter at maximum, 
but hot enough to dissociate iron vapours (Froc Roy. Soc , 
1886, P- 3S3)- 

In 1891 Janssen's suggestion of 1869 was brought Into a 
pr actual shape for observatory work by Hale and 
Deal and res (Com pies rendus, August 17, 1891), and the 
prominences on the sun's disc and surrounding it were 
photographed In full daylight by using only the light 
radiated by the cah mm vapour, which they always contain 

By the year 1900 we had accumulated at South Kensing¬ 
ton observations of the widened lines for a period of more 
than twenty years There was a curious break in the 
regularity of the results obtained after 1894, and the Indian 
meteorologists repoited contemporaneous irregularities in 
the Indian rainfall 

I deter Mined, therefore, to make a connected inquiry into 
both these iIhrscs of phenoinen.i Thanks to the establish¬ 
ment of the Indian Mi tcorological Department in 1875, we 
had rainfall tables extending over a quarter of a century, 
and in the tropics, whire the problems might be taken as 
of the simplest, to compare with the new *olar data 

1 have already staled that in the preliminary discussion of 
the most widened lines observed in the sun-spots up to the 
year 1885 a most remarkable difference was observed In the 
lines observed at sun-spot maximum and minimum. This 
continued until about 1895, another ten years As the curve 
of Iron lines want up, the curve of 11 unknown 11 lines rame 
down, there were therefore crossmej of the curves which 
might, on the hypothesis before referred to, be taken as 
the times at whirh the temperature of the sun had a mean 
value. These crossings turned out to be about half-way 
between the maxima and minima of the spotted area which 
had to be considered as the times at which the sun was 
hotter and colder than the mean 

We were then brought Into the presence of three well- 
marked stages of solar temperature—ft was no longer a 
question merely of spots and no spots, but of heat pulses 

The next point was to study these heat pulses in relation 
to the Indian rainfall, and it was found that in many parts 
of India the plus and minus heat pulses on the sun, which, 
of course, occurred immediately after the time of mean 
temperature, when the sun was getting either hotter or 
colder, were accompanied by pulses of rain in the Indian 
Ocean and the surrounding land. It was next found, from 
a study of the Indian Famine Committee’s reports, that 
the famine* which have devastated India during the last 
half century have occurred In the intervals between the 
Wises 

Iti^ 190a, with the view of getting more light on 6 m Im¬ 
portant issues raised by thb comparison of the solar heat 
pSllaqs and the Indian rainfall, 1 determined to reduce the 
observations of prominences made by Tacchln! at the 
Observatory of the CoUsglo Romdqp thice 1874, add to cOW- 
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pare the Indian meteorological conditions With thotn. Tjie 
reason for this step was that the admirable photographs of 
the prominences on the solar disc, published by Hale au 0 
Deslandrea, showed the extensive area over which they 
were distributed An argument which has been Used 
against the possible connection between solar and terrestrial 
changes was based upon (he small area covered by spots. 
In 1H77 Elmt wrote as follows (Report on the Meteorology 
of India, 1877, pa) — 

“ So far as tan be judged from the magnitude of the sun-* 
spots, the cyclical variation of the magnitude of the sun’s 
(ace free from spots is very small compared with Lhe surface 
itself, and consequently, according to mathematical 
principle, the effect on the elements of meteorological observ¬ 
ations for the whole earth ought to be small ” 

Now the photographs to which I have referred exhibited 
broad bands of prominences extending almost across thq 
whole disc, and jf we assume two belts of prominences, 
north and south, io° wide, with their centres over latitude 
i6°, a sixth of the sun's hemisphere would be in a state 
of disturbance. Hence it followed that ihf ,pflpq\inuK£ 
effect, when fully studied, might be much more striking 
and important than that produLtd by spots 
The prior work in connection with the Indian rainfall had 
Mhown not only that there was a ilose connection between 
pressure and rainfall, but that the pressure was much the 
more constant element over (he different aieas The com¬ 
parison with the prominences obtained from the discussion 
of Tacchini’s results was in the first instatin' compared with 
the Indian pressure curve. 

The result was magnificent. In addition to the well- 
marked prominence maximum at the maximum of the 
spotted area, there were others corresponding approximately 
with the " crossings 11 of the widened lines, and all were 
re-echoed by the Indian barometers I 
The sun-spot cycle of eleven years gave way to a promin¬ 
ence cycle of about 3 7 years, and by this interval, as a 
rule, are the Indian pressures separated 
To see whether such a striking and important result aa 
this was limited to Indian ground, the important series of 
pressure observations obtained at Cordoba In South America 
were studied Here the same effect was also most marked, 
but with the important differente that the turves wmc* in¬ 
verted, that Is, high pressure years in India were 1 rpresented 
by low pressure yean in Cordoba 
In nrder to extend the Indian and Cordoba areas and to see 
how far these conditions prevailed, the pressure variations 
of stations as widely distributed as possible were examined. 
The result of this inquiiy showed that the world might be 
divided roughly into two portions. The Indian area was 
found to extend to Australia, East Indies, Asiatic Russia! 
Mauritius, Egypt, East Africa, and Europe, while the 
Cordoba region might be said to include not only South 
and Central America, but the United States and Canada, 
extending further west than Honolulu 
lho discovery of this barometric surge, which has bean 
corroborated since by Prof. Bigelow, was an important 
advance, and will enable the investigator to connect up 
regions that undergo similar pressure changes 
In addition to the two periods, namely, 11 and 17 yean, 
mentioned above, Brtickner f Klimaschwanfcungen, 
Eduard Brtickner, Vienna, i8oq) has pointed out that there 
Is a long period weather variation. Hia discussion of all 
the available data of pressure, rainfall, temperature, 4c,, 
led him to conclude that there Is a periodica] variation lit 
the climates over the whole earth, the mean length of 66a 
periou being about thirty-five years. r 

Since this work, a recent discussion of the sun-spot data 
by Dr. W. J. S. Lockyer fJVoe. Roy. Soc., vol. IxvIU, pp, 
385-300) has brought to light a similar long period, 
this has taught us that each eleven-year cycle Is differs#! 
from the one Immediately preceding and that following, )tV 7 
A further Inquiry Into the distributor Of the mar aMnilAf* 
ancee, as Observed by fetopfghfi, Seech 1 TacCMiK, RIh*, agd 
Mascari (MemoWe dellt Sodeta dull Spetttoscopfeil 
TfaHanl), has resulted In increasing pur knowledge' of £ 
ofrculatton of the tolar atmosphere, The cefttreiqf toon& 
effee action, or the, centre* of the prominence belts, toto * 
tomSeticy to moTe from tow to high latitudes, the tmabfcto 
of kpbpJ■pealdtif, two, tfriti In homUptS^ 
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for tom? Hfne, than (hey cduple up and more towards 
tb^athr potto, while In the mearttimo a new belt begins 
to form In low latitudes (Free. Roy Soc., vol lul pp. 


* 4 aft 


Tbs existence of prominences in the polar regions is co- I 
IngkTeftt with great magnetic disturbances 011 the earth just 
prarfoua to or about the time of sun sjvr maxima (16/d , pp , 
044-050). Further, these polar prominences are responsible 
for tne existence of large coronal stimniri » neui the solar 
pties, as seen during solar eclipses about lhr lime ol sun¬ 
spot maximum In fail, recent re«r\mli seems U> indicate 
tMt this prominence rinuluLion is mLnnnirly as^unatf-d 
With all the different forms of the corona (Monthly Notices 
R.A.5., roll Ixill, 1903) 

There seems little doubt, therefore Ihui- we must look 
to the study of the solar prominences nol only as the primary 
factors In the magnetic and atmosphenr changes in our 
sun, but as the Instigators of the terrestrial variations 
In dealing with solar phenomena, especially from a 
meteorological point of view, it Is of great Importance that 
the ppJoFtffsc be treated in zones and not as a whole. 

Jusf'as It has been shown that the prominences sometimes 
exist in three zones In one hemisphere at one time, so is 
this the case with spots, but unfortunately It is only very 
recently that the phenomena occurring in each hemisphere 
have been treated In this manner 
It has already been pointed out that a possible connection 
existed between changes In the spotted area of the sun and 
terrestrial temperatures Quite recently this question has 
been studied by Charles Nordmnnn (Cfo triples rendus t No 
18, May 4, 1903, vol cxxxvi,), who finds that 
“ The mean terrestrial temperature exhibits a period 
sensibly equal to that of solar spots; the effect of spots 
Is to diminish the mean terrestrial temperature, that is to 
say, the curve which represents the variations of this 
is parallel to the Inverse curve of the frequency of solar 
spots " 


lo^ ^Application Is to be made to the reglstrary, Mr. 

Dr. Gulllemard, Prof Darwin, Dr Marr, Prof Bury, 
and Dr. A. \V Ward have been appointed members of 
the newly created Board of Geographunl Studies 

The following have been appointed electors to the chairs 
respectively named —Prof Thomson, F R.S. (chemistry), 
Prof Lannor, Sec K S (Plumlan of astronomy), Sir M. 
Kosier, HRS (anatomy and Downing of medicine), Prdf. 
Allbutt, P K S (botany and physiology), Mr A C Seward, 
F R S (geology), Sir William Ramsay, F R S. (Jacksonian 
of chemistry). Prof f Jvcing, F R S (mineralogy and agrl- 
lulture), Mi J W Clark (zoology), Prof K B. Clifton, 
K R S ((avemllbli of physics). If Darwin, F R S. 
(mechanism), Sir Frederick 'lrevcs, Bart (surgery). Prof 
Muir (pathology) 

Prof Marshall Ward, Prof Hughes, Mr R H. Adle, 
Mr. T R Wood, Prof Middleton, Mr A E Shipley, Mr. 
J II WIddirombe, and Mr W. MiCrackcn have been 
appointed examiners for the diploma 111 ugmulture. 


Dr. H Kenwood has been appointed professor of hygiene 
at University College, London, in succession to the late 
Pi of. W. H Corfield 

It is stated by Science that by the will or the late Mr. 
Charles F Doe, of San Francisco, more than inn.oool. is 
bequeathed to the University of California for a library. 

Among the names of those upon whom the Senatus 
Academic us of the University uf St Andrew* bus resolved 
to confer the honorary LL D at its annual graduation rere- 
meny in March next are those of Prof \ H Keane and 
Piof J. N Langley, F R S. 

Mr Frrdbrick Purser, fellow of Trim tv College, 
Dublin, has, says the Lancet, presented n sum uf a000/ to 
the equipment fund of Queen's College, Belfast, to found a 
studentship in mathematics in memory or his brother, the 
late Prof. John Purser, of Queen's College, Belfast 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 


Oxford. —Four resolutions referring to compulsory Greek 
were submitted to Congregation on Tuesday. The resolu¬ 
tion permitting candidates Intending to read for the honour 
school of natural science to offer a substitute for Greek was 
oarried by a majority of a, the voting being 164 In favour 
and 163 against. The second resolution, giving the same 
option to honours students in mathematics, was approved 
by a majority of ag—the voting being 131 and 102. The 
two remaining resolutions providing alternative subjects for 
Greek In the^ examination in Holy Scripture, and In 
Responslons, were agreed to without a division The re¬ 
solutions will now be embodied In a Statute by Council, and 
will be submitted to Congregation and Convocation In dqe 
form. 

The 355th meeting of the Oxford University Junior Scien¬ 
tific Club was held at the museum on Wednesday, February 
3- Mr J F, Hornsey, Wadham, read a paper on “ Photo¬ 
graphic Films," with numerous exhibits. The following 
are the officers elected for this term —President, Mr W E 
Smith, Balllol; biological secretary, Mr P T. Spencer- 
PhHHps, New College; chemical secretary, Mr B M 
Jones, Balllol, treasurer, Mr C P. D. A. Pereira, Keble, 
editor, Mr. G P. Poulton, Balllol 


CaubXidqi.—>-I t Is announced that when His Majesty the 
*lng visits the university on March 1 for the purpose of 
the new museums and medical school, he will be 
utied. by (he Queen and by Princess Victoria. 

—£. Inglis, King's, and Mr. A. H, Peake, St. 
John's, have been reappointed demonstrators in mechanism 
told opjnfad mechanics. 

jfctont donation* to the benefaction fund have raised the 
tptol to A number are spfecjplly' ear-marked Tor 

clohtift? J^partmentik’ * 

iltour itidentship, vacant by thtf untimely tihatb 
i Rlodplt, will be Ailed up 1 tfc the Eulp tend. 
pftUhfpTs nf the trine of sopi a year; the wtat 
fcestoHlV ME n jftetojfer of the uidvetoffr, and tot 
Ijftpwf ferigUM rthtortk \h JMtlmaf mcwpbo- 

•Ixstfc. vofcfoT 


In a pamphlet published by Messrs Linn and Co , Prof 
J W Adamson, professor of education 111 King's College, 
London, deals with what he calls our defective system of 
training teauhers He argues that 11 professional training 
is a post-graduate business The general, j* distinrt from 
technical, studies of the teacher are admittedly parr of his 
professional equipment, since he rannot teach whni he does 
not know, and mental gymnastir 1$ at Jeatt as necessary 
for him as for the layman Neirrlhclrss, it remains true 
that purely technical Instruction is also requisite, while the 
teacher’s general culture, whether of ihe university or other 
type, should not be inferior in range or depth to that of the 
layman of similar Intellectual status " He consequently 
urges that the general education of the teacher should be 
separated from technical instruction, the first being more 
or less completed before the second is begun 
THR following appointments are annoutired irt the current 
number of the Vhysikahsche Zvitschrxfi —Dr Ludwig 
Beretid, professor of chemistry at the University or Kiel; 
Dr Paul Spies, professor of physics at the Royal Academy 
of Posen; Prof. H Betg, prof^w of mechanical engineer¬ 
ing at the Stuttgart Technical School, Dr Eberhand 
Rimbach and Dr Georg Freni hs, professors of chemistry 
at Bonn 1 W WendeJIn, of Vienna, professor of electro 
technlcd and applied mechanics at Leoben , and Dr Fredenk 
Carl Mulertz Slromer, profcsSor of mathematics at 
Christiania in succession to the late Prof. C A. Bjerknes. 
Prof Herrmann Struve is to *uured Prof Wilhelm Fnrster 
as professor of astronomy at the Urn vend tv of Berlin, and 
Dr. Robert Freiherr DaubU'bsky von Strrneik has been 
transferred from Vienna to the chair of mathematlrs in the 
University of Czernowitz The course of lectures at Bogn 
on chemistry of foodstuffs has been placed in the hands of 
Prof. Karl Kippenberger The following teachers in 
teflknferi high schools have been raised to the standing of 
prehiair ,—K. Lutz, professor of mechanual engineering at 
Aachen; Dtf. Carl Fiehse), professor or electrochemistry at 
Brflnh; and Dr. Bernhard Neumann, professor of chefflutry 
*1 Parmitadt. 

* Tte Mk volume ol the report for tott of (he Coto- 
thltofeper oLgducatlefi of the United Strifes Bfereau of 
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Education has now been published. The subjects Included 
In the volume of 1176 pages relate to educational problems 
in all parts of the world, and prominence is given to the 
needs and condition of higher education In various countries 
Among chapters likely to Interest men of science may be 
mentioned the first Instalment of a compilation of the general 
laws relating to colleges in the United States founded, 
Under Acte of Congress, for the establishment and for the 
more complete endowment and support of colleges for the 
benefit of agriculture and the mechanic arts An account 
• of education In British South Africa reviews the facts with 
reference to Cape Colony, and enumerates the efforts being 
made In the Transvaal and the Orange River Colony to 
supply efficient education Interesting particulars concern¬ 
ing university work in France are given in on article on 
education In France It appears that the number of students 
in the French State universities rose from 17,605 In 1887-88 
r to 29,931 in 1901, of whom 3910 were registered in the 
faculty of sciences. It should be added that there are also 
in France 3500 students In Scale technical schools of a high 
order A chapter on Italian education reveals evidence of 
the Increasing favour in which technical instruction is held 
In Italy. In 1899-1900 there were 37,900 students attending 
the Government and private technical high schools, and of 
these 3900 were women In Russia, according to an article 
by E. Kovalevsky, there dre thirteen superior technical in¬ 
stitutions with 8000 students It is impossible even to 
mumerate the complete contents of this valuable report ; it 
will provide students of education with material for much 
study and thought. 

A special Subcommittee on technical instruction for 
wqmen, appointed by the Technical Education Board of the 
London County Council, has Issued a report. The sub¬ 
committee found that It could get little help from the study 
of foreign Institutions, as the women’s technical schools in 
Continental countries are day schools In which general 
aducation and technical training are given together 
Technical classes like those carried on at London poly¬ 
technics, and work-girl stydents like those who attend such 
classes, are practically unknown on the Continent. The 
report first reviews the opportunities for technical Instruc¬ 
tion now open to women, and then proceeds to make sugges¬ 
tions for promoting further developments In such technical 
Instruction It is urged that, wherever possible, women 
tehchers should be appointed for those trade classes which 
sre reserved exclusively Tor women, that the attention of 
leading employers be directed to the action which has already 
beta taken by certain firms in arranging for their appren¬ 
tice to attend technical classes, and that the attention of 


(rated by Until roots. In and above this tafiur block jsamp 
full of wnall fragments of charcoal and bona; those are 
particularly abundant round groups of large flat rtones, 
which seam to have formed ancient hearths. The black 
seams contain Implements made of vein-quarts. For m few 
feet above this land-surface the angular 14 head ” consists 
mainly of loam with fragments of veln^iuartg, some of 
which are worked. This seems to be the lint record ttf 
Paleolithic man in Cornwall.—Implementlferous sections at 
Wolveroote (Oxfordshire): A. M. Roll. This section show* 
the following beds —(1) Oxford Gay; (a) old surface, In 
which are pits or troughs chiefly filled with gravel and en¬ 
veloped in weathered day; (3) a large river-bed, containing 
gravel at the base, and layere of day above; (4) tfeollthlc 
surface-layer, a feet thick. The gravel of the river-bed con¬ 
tains quartzite-pebbles, some of exceptional si^e, and Is 
covered by a thin lenticular layer of peat and sand, yielding 
thirty flowering plants and many mosses; the days over 
this have probably been formed in a lake, possibly due to a 
beaver-dam. In the gravel-bed are found implements 
formed of flint quarried from the Chalk, or,pf luarUlte 
fiom pebbles of the Northern Drift, all remarkable for their 
size, beauty, and freshness, together with the remains of 
large mammals, including the mammoth The old surface, 
from which the river-bed has been eroded, has also yielded 
implements associated with quartzites, quartz-pebbles, and 
lydianstone, gravel from the Thames Valley, limestone- 
pebbles, Oolitic fossils, and sand. 

Zoological Society, January 19.—G. A. Boulenger, F l.S. 
vice-president, in the chair.—A communication from Mr. 
Guy A. K. More hall, entitled 14 A Monograph of the 
Coleoptera of the Genua Hlpporhinus, Schh ' was read. 
It contained an enumeration of 138 known species of the 
genus, of which 50 were described as new —Dr Waller 
Kidd proposed the use of two additional characters in the 
description of genera and species of certain mammals. 
These were the arrangement of the hair on the naso-frontal 
region and the distribution of hair-whorle — Dr W. G. 
Rldowood read a paper on the skull of the giraffe, baaed 
on sections made in five different places through a skull of 
that animal —Mr. F. E Reddnrd, F.R S., read a note on 
the brains of the potto (PerodicficHi potto) and the slow 
Ions (Nycticebus tardtgradus ), and made some observations 
upon the arteries of the brain in certain primates that had 
died In the society’s menagerie.—Dr C. W. Andrews road 
a paper on the pelvis and hind-limb of the ratlte bird 
MulleromU betstUt, and described a new struthious bird, 
from the Upper Eocene beds of the Fayum, Egypt. 


girls in the elementary schools be directed to the oppor¬ 
tunities for Industrial training, and that every encouraga- 
ment be offered to them to attend technical classes 
Among the proposals—which number twenty-six—made by 
the subcommittee, a few seem of special importance 
For instance, that classes be established for the training of 
women in hygiene and sanitation with the view oT their 
taking up the occupation of sanitary, workshop, or public 
health Inspectors, or of rent collectors; that in domestic 
economy schools more thorough Instruction be given in the 
care and management of young children; that day classes 
for the training of daily servants or charwomen be con¬ 
ducted; and that technical day schools for girls, with a 
course planned to cover three years, be opened as opportunity 
Offers. 


SOCIETIES AND ACADEMIES . 

London. 

Geological Society, January 6.—Sir Archibald Gdld* 
Sec.R S., vice-president, in the chair —On a Paltaollthlc 
floor at Prah Sands, In Cornwall: Clement Reldt f.R.S., 
and Eleanor M. HeliL Prah Sands He about 7 miles east 
of Penzance, and have long been knoin as exhibiting a 
good section of 11 head al or rubbiodrlft, over raised beach, 
which rests on a wave-worta fockjr platform, Recette etbnds 
Myd cleared away the tolue at the foot 6( the diff, and 
hhva aapoasd, between the “ hpad* 1 and tbq raided beach, 
4 PalRopthlc land-euifapa, emUMhif of kftmjr, fl9pl< (me 
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Royal Meteorological Society, January 20.—Annual 
general meeting, Captain D. Wllson-Barker, president, In 
the chair.—The Symons gold medal for 1904, awarded to 
Hofrath Dr Julius Hann, of Vienna, in consideration of 
his eminent services to the science of meteorology, was 
received by Count L. Szdchenyl, First Secretary to the 
Austro-Hungarian Embassy, on behalf of Dr. Hann.^The 
President in his address dealt with the present condition 
of ocean meteorology, and began by referring io the early 
workers In meteorological science, Lieut. M. F. Maury In 
America and Admiral R. FitzRoy In England, also to the 
address On the same subject delivered to the society brDt. 
R. H. Scott, F.R.S,, In 1886. He then sketched the pre¬ 
sent state of our knowledge, illustrating his remarks by 
numerous maps. He reviewed the metrorologlcal work off 
different nations, pointing out the energetic action of tin 
United States In particular, and of Germany and England 
He regretted the want of liberality, 4 town by the Govern¬ 
ment Hi affording financial aid for the development of Uik 
Important science, and In conclusion he urged the necessity 
of Interesting the youth of the country In the matter tty 
making It a special subject of school and college cuitl&ulp. 


Royal Microscopical Bodjaty, Jfaaauy Annual 
meeting. Pr. ty/Woodnrd, fTk.9,, president, £0 tf* 
ch*hv—Ti» curator, Mr. C. fcwwW, «HWM a*.«ki 
mfcnama tarlftM. ®* Vlaroia, which ha£ tarn miitf 
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president, In the choir.—Dr. Eric DrtbMc exhibited * 
fanttnt-Mlde showing diagrams- of bloarpellary fruit* of the 
French bean. The epedmene of Phatsofuf vulgaris, Savl, 
were obtained frotn a garden on the Middle Goal-meaeures 
of north Derbyshire**—The Re*. R. Ashington Birtlen ex¬ 
hibited a finely preserved female specimen of the northern 
stonocrab, Lithodes main (Linn.), from Aberdeen, and 
directed attention to the various organisms securely settled 
upon it* carapace.—Biscayan plankton, part i., methods 
and data .Dr G, H. PSwlsr. This formed the introduc¬ 
tion to a series of reports from different hands dealing with 
the collections made by Dr Fowler in the Day of Biscay 
during a cruise of H.M.S. Research, and set out the objects 
of the cruise, the gear employed, and the records of weather, 
light, temperature, Ac,, kept in the naturalist's log.—The 
Crustacea obtained during the operations described in the 
preceding paper, entitled 7 ' Biscayan Plankton Collected on 
H.M.S. Research In July, 1900 Part 11. The Amphipoda 
and Qjfcdocera, with Notes on a Larval Thyrostracan " 
Rev. Ft R R. StsMIaci F R S —Dr Fowler added some 
Aotes on the distribution of these Amphipoda, particularly 
in relation to the special points which the cruise was de¬ 
signed to study No species, nor the Hy peri idea as a whole, 
showed any signs of the nocturnal rise and diurnal fall 
alleged to affect the epiplankton. Evidence was adduced 
to show that Cyphocaru anonyx and Scina borealis were 
Arctic and Subarctic forms, seeking the deep cold water 
of the mesoplankton at the lower latitudes of the Bay of 
Biscay. 

Paris 

Academy of Sciences, February 1.—M. Mascart In the 
chair.—Presentation of the atlas of solar photography 
carried out at the Observatory of Meudon . J Janssen. 
The accumulation of the material summarised in this work 
has occupied twenty-seven years, upwards of 6000 photo¬ 
graphs having been taken The lenses of the telescope, 
made by Prazmowiki, were constructed of a flint glass 
specially chosen to give a maximum in the HH* violet 
region, and the time of exposure was reduced to about 
1/3000 second.—The action of carbon upon quicklime at the 
temperature of molten platinum. Henri Melssan. The 
experiment was carried out in a quartz tube, heated by the 
oxyhydrogen blowpipe, the material being placed in a 
graphite boat It was found that an Intimate mixture of 
finely divided quicklime and sugar charcoal was not 
attacked at the temperature of melting platinum, no trace 
of calcium carbide being formed It was also proved ex¬ 
perimentally that at its point of fusion calcium carbide is 
at fc higher temperature than the melting point of platinum 
—The direct reduction of aromatic halogen derivatives by 
finely divided nickel and hydrogen Paul *ab*tl«r and 
Alph. Mallho. At a suitable temperature, chlorine deri¬ 
vatives of benzene are reduced by hydrogen to benzene in 
the presence of finely divided nickel. Thus at 370° C 
chlorobenzene gives a good yield of benzene, with small 
quantities of diphenyl. Hexachlorobenzene gives a mixture 
containing trichloro-, dichloro-, and monochlorobenzene, 
together with benzene. Bromo-conri pounds undergo a 
simitar reduction, but with greater difficulty, on account of 
the formation of nickel bromide, which Is not readily re¬ 
duced at the temperature of the experiment. Iodo-com- 
pounds behave In a like manner; the reaction stops after a 
short time on account of the accumulation of nickel iodide, 
but if a mixture of hydrogen and iodobenzene and pure 
hydrogen are sent alternately over reduced nickel at ayo° Q. 
a good yield of benzene Is obtained.—Observations on the 
preceding note: M, Rerth ei et The relation between the 
foregoing experiments and those made by the author in 
r86ff by means of hydrlodic acid Is pointed out, and the pre¬ 
tentions necessary In the repetition of this work insisted 
on.—On the scapular and pelvic hands of the holoceph aloes 
flrfkei and irf the Dipneustse: Armafid labatlsr^-Obseflf* 
Atioftt Oft the sup^ made at the Opmtory of Lyon* with 
mb «6 wlmtHMr equatorial during the third quarter of 
duUito mk F Tablee ^ sire 'given showing the 
toMWrdf epott; their dHtrlbuttoh iiiJititude, aftdzhe dip-, 
jpMttoft of Up Mo In latitude,—6 fi the diminution In . 
wkttMfky of the solar radiation durfrik 'the years 
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Intensity of the solar radiation, previously noted at 
Lausanne, Claren*, Heidelberg, and at Washington, are con¬ 
firmed by the author's observations at Warsaw The first 
marked diminution commenced in May, 1903,' the lowest 
point being noted in the spring of 1903 Towards the end 
of the year the progress of this diminution of intensity, 
compared with that of 1903, appeared to be arrested, 
although the absolute values still continue low when com¬ 
pared with the values for 1901 The eruptions of Martinique 
nave been suggested as a possible cause of this diminution, 
but so far positive proof of this is wanting.—On systems of 
two surfaces the lines of curvature of which project on a 
plane following the same curves M. Qulohardi —On entire 
functions A. Nllsi— On monodrome functions and trans¬ 
cendental numbers Edmond Maillot.— On the principle of 
construction of an optical apparatus for obtaining very high 
magnifications. C Ohabrl*. Instead of obtaining a 
geometrically similar image, as is the case with the usual 
optical systems, the suggestion is put forward that de¬ 
formed, magnified images may be used, reducing these 
images to their proper shape by a geometrical construction. 
The case of the magnification produced by a transparent 
cone is worked out --The action of magnetic fields on feebly 
luminous sources 1 C. Qutton. Whenever phosphorescent 
calcium sulphide is placed in a non-uniform magnetic Add 
it becomes more luminous, but there is no action in a uni¬ 
form field The bearing of these experiments on work with 
the Blondlot rays is discussed.—On the physiological action 
of the n-rays and conducted radiations Augustin 
Oharpnntlnr. A piece of tempered steel, moved about the 
side of the head, the room being in semi-darkness, produces 
a distinct Increase in the clearness with which the surround¬ 
ing objects are seen, and this effect was proved not to be 
due to changes of refraction In the aye.—The emission of 
n-raya by plants maintained in the dark . Edouard Meysr. 
—An^ attempt at an experimental determination of rational 
clothing J Borgonl*. —On manganese salts acting aa 
oxydases in the presence of a colloid - A. Trill*** Colloidal 
solutions of manganese obtained in the presence of albumen 
possess the properties of an oxydase, oxidising hydroquinon* 
to quinone, pyrogallic acid to purpurogallic acid; the 
oxidising properties are removed by boiling.—On mixtures 
of antimony and its trisulphide H Mflabon.— On an 
isomer of borneol, campholenlc alcohol, and some campho- 
lemc derivatives A Mhal.— Some new dinaphthopyranlc 
phenols R. Posts.—On the alkyl-allyl-ketones: E E 
BI*Im. The general method for the preparation, of 
ketones by. the use of the magnesium alkyl compounds fails 
with ally I iodide, the reaction being abnormal. The author 
haB now found that the condensation of nitrile* with allyl 
iodide proceeds in a normal manner th the presence of zinc, 
and has prepared a number of allyl ketone* in this wpy — 
Oxyalkyl ethylenic hydrocarbons and acids Charles 
Mourwif. The author has isolated in the pure state a series 
of oxyalkyl ethylenic acids or the type RC(OR) CH.CO.H 
and of the corresponding hydrocarbons, and has studied, the 
modes of decomposition of these compounds*—Researches on 
azO-compounds; the rqductlfin of acetals and mtrobenqoir 
adds P. Frius^isn—The 1 influence of the carbonic add 
emitted by the soil on vegetation. E Dsmesny From 
earlier work the author had been led to the conclusion 
that the rapid growth of plants under glass is not only due 
to the high temperature caused by the fermentation of the 
manure, but Is largely due to the large amount of carbon 
dioxide given off In confirmation of this view, further 
experimental evidence of the effect of an excess of carbon 
dioxide Is now given.—On the culture of divers specie* of 
higher plants In the preemce of a mixture of algaa oqd 
bacteria ! MM. tiouMipo and Qluatlnlonl. Several non- 
leguminous plants may profit by atmospheric nitrogen Axed 
by certain lower organisms, alga and bacteria.—Organisa¬ 
tion and morphogeny of the Tndacna : M Anttton*—On 
we selection of polytaxlc characters jn the case of Mendelian 
gnnkth* 1 G. Osutsfiie.—Report on the development of 
We trfehMl apparatus and metamorphoses in insects 4 Jules 
ApjN*—Th i application of the X-rays to the examination 


jN -PW** ' *?*•*•' u if POwfWft by means 

We X-raye to examine the living oyster, and; without In 
{ kny vpy muring It, to BOO whether It contain! a pftarl or pot. 
U tip pearl Is too small, the oyster cap be returfied aUve 
for 4 further -growth.—Polllitlsatton exfferjmfcnte in P 
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r tom Fagofyturn . Pierre Paul H o l e r.—On the growth 
weight 01 plants: Mile M Ittfsnomka.—On the 
culture of black rot. P Vials and P Paoottei—On the 
t 6 U of phosphorus In mineral layers L Dm Louring.—On 
the presence of the Oljgorone In Madagaarar Paul 
I nmo l n o T fT n the earthquakea felt In Portugal during 
l 903 • Paul OhofTat. Slight earthquake shocks are frequent 
In Portugal, but on August q and Seplpmber 14, rqoj, fhm 
country was visited with two dunks of unusual forcr. The 
first of these affected nearly the whole of Portugal, the 
second whs more limited In range, and il is shown thui I he 
seismic centres of both these earthquakes were in deep sr j 

New South Walks. 

Royal Society, December 2, 1903 —Mr F B Guthrie, 
president, In the chair —A comparison of the periods of the 
electrical vibrations associated with simple ilriuits J A 
PSUeeki with an appendix by J (' Close. The periods 
of the electrical vibrations uonneited with narrow rect¬ 
angular closed circuit ft have been compared with thciNc of 
the oscillations associated with straight wires, with open 
and closed circles, and with closed ellipses Definite 
numerical results have been obtained for iinuits varying in 
length from 3 to 9 metres—A contribution to ihe study of 
the dielectric constant of water at low tempera lures O l' 
Vonwvlilor. The object of the experiments was to ascertain 
whether the dieleitrlc constant of water had a maximum 
value ut i° C or not. First an air condenser was uted, 
readings being taken as its capacity was given different 
known values, and then a condenser having water as its 
dielectric, readings being taken as the temperature rose 
from o° C The capacity of the water condemn r invariably 
decreased as the temperature rose, there being no indication 
whatever of a critical value at 4 0 C 


DIARY OF SOCIETIES. 

TH URSDA y , February i . 

Royal {iocfKTr, At 4.30.—On the CoropreuibUitin of Oxygen, Hydrogen, 
Nitrogen, and Carbonic Oxide between One Atmosphere end Half eo 
Atmosphere of Pnaiure, and on the Atomic Waighl* of the Elements 
concerned* Preliminary Notice Lord Rayleigh, O M , F R S —A 
New Method of Deiecilua Electrical Oscillations Dr J A Kwmg, 
FRS, and I* H. Waller —On the High-Temporalure Standard* of the 
National Physical Laboratory An Account of a Comparison of Plaunum 
Thermo mo Lera and Thermo] unction a with the Gas thermometer Dr 
J, A Heritor—Constant Standard Silver Trial Plate* Edward Mat they 
—On Certain Properties of the Alloys of Silver and Cadmium Dr T 
Kirka Rare —Sun-spot Venation in Latitude, iHi-ipuj Dr W J S 
Loclcyer 

Royal Institution, at 5.—Recent Research in Agriculture X D Hall 
Society or Amts, at 4 30. —Our Commarcial Relation*! with Afghanistan 
Gel Sir Ihomu H Holdlcb, K.GM G.KCIE 
Mathematical Society, at 5 30 —On the Roots of the Equation 

r*U+i)" C ** ® Hardy—On a Certain Double Integral Prof 

A. C. Dixon.— On an Appropriate Form of Conductor for a Moving 
Faint-Sumukrliy Prof A. W Conway —On Group Velocity Prof H 
Lambk—On Point-Wise Discontinuous Functions of a Real Variable * 
Ut. B. W Hobeoo.—Some Ea tensions of Abel's Theorem on Power 
Senes on the Circle of Convergence G H Hardy 
InTlTUTiOH <tf Electrical Engineers, ai B — 1 Transatlantic Engio- 
wring Schools and Engineering Prof R. M, Welmslcy 

FRIDAY t February la. 

Royal Institution, at 9.—Some Aspects of Modem Weather Forecast 
lug W, N Shaw, r R.S. 

Physical Society, at L—Annual General Meeting Address fay the 
president, 0 f. R. T. Glasebtooki F.R.S , on tha Theories of Micro- 
•opic Vwlop. 

■oval Asteohouical Society, at 3 —Anniversary Meeting 
Ikbtitvtiom op Civil Engineers, at fL—The Electricity and 
Damme tor Station at Plunutead T S Nash 
Malacolcmical Society, at B —Annual Meeting President's Address. 1 

SATURDAY, Fbbrdarv 13 I 

Royal Institution, at 3 —Culture and Sculpture . Dr C Waldiiein 
Inw Field Clue, at 6. w (Essex Mums of Natural History, Stratford) — 
Datura's ProtecUaa m Insect Life, with Natural-colour Photographs , 
Mr. F. 

MONDAY, Febbvabv 13 

Society op Am, at B.—Oils and Tau—thdr Uses and Applications. 
Dr. J Lewhowltsch. (Canior Lactam, IV.), 

TUBSDA Y. FbbbUAEv 16. 

Doval Institution, at 5*-The Development of Animals: PreC L C 
Mlall, F.R S '■ 

f^.‘c?ares*a^‘Srirjssi! tirtzs^'s 

Mg Site—Na IV. Daridldm CwfeohntM&famifft 0 uul« Eliot! , 


■ Stqaky Gardiner 

Justus. 


.a 178$, tol. 69] 


Royal Statistical Society, at 3 —Trade Union Exp end hurl og Ua- 
otriployed Benefit. E L. Hartley 

Institution op Civil RNaiNEaai, at B.—The Forms of Turbines most 
Suitable for Low Falk . A. Steiger 

WEDNESDAY, Fbfruaby 17. 

Society of Aets, at II —Garden Ciilaa In theft Relation to Industries and 
Agriculture A R. Sennett 11 

Royal Microscopical Society, at L—On the Vertical lUumlnaior; 
the Influence of the Aniipoinl on the Microscopic Image shown Grfcpfal> 
cally Ew M Nelson —A Microscope with Geometric Slides Keith 
Lucas —Mr C. L. Curties will exhibit Specimens of Marine O^jsati 
mounted by Mr H J Waddmgton 

Rotal Mb raoeoLOGiCAL Society, at 7 30 —Report on the Phenological 
Ohurvations for 1903 E Maw ley —O (nervations by Means of Kites at 
Crinan in the Summer or 1903 W H Dines. 

Chemical Society, at 5 3 j—O bservations on none Continuous Intra¬ 
molecular and ai Burst Reversible Changes extending over Prolonged 
Periods of Time. R J. Friswell —The Lsienfication of r^Manddlc Add 
by Menthol and Borneo I A McKenzie 

Til URSDA V , February 1S1 

Royal Society, at 4 y *.—Prohabit Patera Further Researches on the 
Temperature Classification of Stars Sir J Nurmaa Ixickyer, K.C B. v 
FRS—Theory of Amphoteric Electrolytes, Prof James Walker, 
F R S — Noie on (he Formation of Solids at Low Temperatures particu¬ 
larly with regard to Solid Hydrogen Prof Monk W TravtODj—Atmo¬ 
spherical Radio-aclivliy in High Lai nudes George C. SIMmSl'**' 

Royal Institution, at 5 —Recent Research in Agriculture • A D. Htll. 

Linnean Society, at B —Mendel's Laws as Illustrated by Wheat 
Hybrids R H, DilTeii —Heredity and Variation a* seen In Primula 
riwrwm W Bateson, FRS —Formation of Secondary Wood in 
Psiloium L. A Boodle 

FRIDAY , Fbdruahy 19 

Koval Institution, at 9 —Condensation Nuclei C. T R Wilson, 
FRS 

Geological Society, at B —Anniversary Meeting 

Institution op Mechanical Engineers at B -Annual General 
Meeting , fallowed by IliKumicm on Heat Treatment of Steel.—Tha 
Motion of Gases in Pipes, and the Use of Gauges 10 Determine the 
Delivery, R Threlfall, FRS 

Enuauiu logical S«t iety, at B 30.—Tlie Etiology of Scurvy Dr Myer 
Coplriiis 

SATURDAY , February so 

Royal Institution, at 3 —The Life and Work of Stakes Lord Raykigh. 


CONTENTS. page 

Early Civilisation in Babylonia. 337 

Biology and Archaeology of Central America , , 358 

Friction in Machinery By T H B 339 

The Flore of the Swiss Alps ... 4 340 

Our Book Shelf.— 

Russel 1 • 11 The Planning and Fit tins-up of Chemical 
and Physical Laboratories 11 —R. S H , 341 

Lipskiy "The Highlands of Bukhara 11 —P. A K 341 
" The British Journal Photographic Almanac, M 1904 341 
Nippoldt ■ " Erdmagnetlimufl, Erdsirotn und 

Pokrlicht’* . . . , 341 

Letiert to the Editor:— 


Science at Oxford and Cambridge —Prof. G. H. 

Bryan, P.R.S. 

The Radiation from an Electron moving in an Elliptic, 
or any other Orbit.—Oliver Heavielde, P.fe s, 
Corrections In Nomenclature - Oruig Ontang . Ce'lng 
Whale.—Dr Henry O. Forbes. . . 

Strange Winter Scenes connected with Lough 
Neagh.—W. S. Smith , . . , . . . . 

The a Raya of Radium.—J, T Nance \ Frederick 

Soddy . 

Coloured Haze around the Moon,—Angus Rah kin 
The New Education Authority for London . . 
Sleeping Sickness. (IHustrattd .) By Dr. J. W W. 

Stephens . 

Radio-Tellurium. By Frederick Soddy . . 

Notes. (Il/ustraitf.) . 

Our Astronomical Column:— 


34* 

343 

343 

343 

343 

344 

344 

345 
347 
347 


Report of the Harvard College Obacrvatory . . 

The Direct and Retrograde Rotations of the Planets. 

(With Di*gr*m .\. . . ... , , . 

The 14 Invariable nut ” of the Planetary System , . 
Simultaneous Botdr end Terrestrial Changes* By 

Sir J. Norman Lockyer, K.C.B., F R.9. 

University end Educational Intelligence. 

Societies and Aeedemlee. 

Diary of Societies , . *. 


350 

351 
351 

351 

357 

% 








JVJi,/ UKtL 


3<Si 


THURSDAY, FEBRUARY i8, 1904. 


MORPHOLOGY OF THE FLOWERING 

’ PfANTJSk s : 

Morphology of Angidify&ms. Part ii. Morphology of 
Spermatophy$es. By J. M. Coulter and C J 
Chamberlain. Pp. x + 348; illustrated. (New 
York and London Appleton and Co , 1903.) 

D URING the last decade or so the aspects of vege¬ 
table morphology have undergone an astonish¬ 
ing change, one indeed almost approaching the 
nature of a revolution. Many of the controversies of 
twenty years ago have now ceased to excite interest, 
gpd those old standing problems on which attention 
will always he concentrated have come to be regarded 
from other standpoints, whilst hosts of new ones have 
hustled- themselves to the front Several causes 
have contributed to effect this change in the whole 
perspective of the science. The introduction of more 
precise methods of observation and experiment has 
resulted in the disintegration of more than one 
cherished superstition, but it has been at the same time 
fertile in good results by leading to a re-exafnlnation of 
the foundations of our morphological beliefs Our 
horlron has been greatly extended by the remarkable 
advances made in palaeontology and cytology, and we 
have been thus enabled to link together many facts 
and phenomena the connection of which had hitherto 
been unsuspected or at the best but guessed at. 

Sooner or later the newer points of view come to be 
reflected in new types of text-books. The volume be¬ 
fore us is one of these pioneer works. It makes no 
pretence of dealing with the whole range of so vast 
a subject as that of the morphology of angiosperms. 
but the authors have wisely selected, out of the mass 
of information at their disposal, such material as may 
Illustrate the main thesis they had in view in writing 
the book This thesis might perhaps be fitly described 
as the angiosperms from a phylogenetic standpoint. 
The whole treatment converges to this end, including 
also the somewhat curtailed account of angiospermic 
anatomy separately contributed by Prof. E. C. 
Jeffrey. 

Naturally the different portions of the work are of 
unequal value; this Is partly to be attributed, as in 
Che case of the later geological evidence, to the com¬ 
parative exiguity of trustworthy information, and in 
part also, perhaps, to considerations of space. 

The general character of the treatise may be 
gathered from the headings ofc the earlier chapters. 
Thus we find the microsporangium, the mega- 
aporangium, the female gametophyte, fertilisation, 
the endosperm, all receiving a fjill treatment In 
Separate chapters. Other important phased in the Hfe- 
hiitwy of a typical angiosperm are similarly dealt 
VWh) and eaeh phase is treated from a comparative 

#%*■*<*• 

1 Of tlft moat itittiretting dilciiMwnr, at lieajt to 
' atutfant, 1* that no the phytogeny of the, 
, . , .dfyMdoa of the .angioeperm* The vartoujt 
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#*1*90, voi. 


reviewing the whole, thfe authors are inclined to con¬ 
sider the dicotyledons as having sprung from a stock 
distinct from that which gave birth to the montv 
cotyledons. They are inclined to regard the un¬ 
questioned similarity in the stages characteristic of the 
germination of the embryosac, in t^e two phyla re¬ 
spectively, as being attributable rather to convergence 
than to community of origin, much in the same way, 
perhaps, as wc now recognise heterospory to have 
appeared independently in all the advanced groups of 
vascular cryptogams But in this instance, as in 
others in which there is also room for great divergence 
of opinion, one cannot fail to be struck by the fairness 
with which they present the evidence, even when, it 
militates against their own particular view. 

The angiosperms as a whole are likewise considered, 
to have originated independently of the gymnosperms, 
in spite of the apparent points of contact exhibited, e.g. 
by the Gnetacea? in certain of their reproductive struc¬ 
tures, with the higher group. The differences are held 
to be of such moment as to be irreconcilable with any 
close affinity, and the authors emphasise their position 
by proposing to retain the term spermaphyte as one 
of mere convenience, and not as in any way implying 
near relationship Probably many will agree with 
this attitude of caution in the absence of more 
palsontologicnl evidence than we at present possess, 
and it is at any rate clear that modern work has 
sufficed to accentuate the remoteness of the gymnev 
sperms, not only from the dicotyledons with which 
they were formerly grouped, but from the whole anglo- 
spermic class f 

It cannot, of course, be expected that all the theo¬ 
retical interpretations and conclusions advocated by 
the authors will commend themselves with equql force 
to other botanists, and we find ourselves unable to 
follow them in all their proposed modifications of 
terms. Thus it does not appear to be a substantial 
gain to limit, even implicitly, the term dioecious to the 
gametophyte. The word is perfectly well understood 
in connection with the sporophyte, and if we accept 
(as it seems reasonable to do) their own conclusion 
that the 6pore-mother cell is the point at which the 
sporophyte generation terminates, the term qmy stiff 
serve according to thb current use. For if the, gam** 
tophyte is regarded as being Inaugurated on the division 
of the spore-mother cell, the spores themselves, pro¬ 
duced within the tissues of the sporophyte, form a^early 
stage of the sexual generation This view is bgs^d on 
the important nuclear changes associated with the 
formation of the spores, and it has already been 
adopted, at least in this country, as a cardinal point 
in the life-history of the lilgher plants. ^The objection 
raised against the terms gynecium and andraecium 
by reason of their conveying a significance as to sax 
is quite parallel to the one before mentioned; but no 
■ one would regard the term male or female, as applied 
to an animal, to be Incorrectly used on the ground 
that tMsexual denjpptP are the real male and female 
eeHs.'^The matter is ffbt affected by the fact that these 
tissues areofteft segregated from thd soma at so early 
a p^riod, ikd with such definiteness, that many zoolo¬ 
gists h&ye ooftsfuded that there Is a fundamental dls- 
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tinction between soma and 'sexual tissues comparable 
with that which in plants finds its expression in alter¬ 
nation of generations 

On the'other hand, the proposal to replace the ex¬ 
pression “ double fertilisation 11 by that of 11 triple 
fusion " strikes us as,a good one. It is by no means 
certain that the process indicated is really of the nature 
of fertilisation aL all, and umil more evidence enables 
us to form a reasoned opinion as to the meaning of 
these remarkable phenomena that precede the form¬ 
ation of endosperm in a large number of cases, 
it 1* better to avoid taking up, even nominally, whal 
may prove to be a totally untenable position. Indeed, 
we already know that endosperm may arise, in some 
instances, independently not only of the addition of the 
extra male nucleus but also even of the fusion of the 
two polar nuclei themselves. 

It is not possible to discuss the many points raised 
in this interesting work in any detail Every serious 
student df hptany will certainly peruse it for himself 
and can form his own judgment on controversial 
matters He will be aided in this by the copious 
references to literature which form not the least valu¬ 
able feature of this fine book. 

Here and there we note an occasional slip, c.g. the 
suggestion that the investigations which have led to a 
general disbelief in the occurrence of centrosomcs in 
nngiosperms originated in Germany. But as a general 
rule the statements arc remarkably free from in¬ 
accuracy It is not possible to conclude this notice 
without commenting on the excellent manner in which 
the book is got up The text, and especially the illus¬ 
trations, both in character and execution, arc all that 
could be desired J B F 


APPLICATIONS OF PHYSICAL CHEMISTRY. 
Physical Chemistry tn the Service of the Sciences 
By J H van 't Hoff Edited by Prof Alexander 
Smith Pp xviii+126 (The University of Chicago 
Press, 1903 ) Price 1.50 dollars. 

HIS handsome volume is based on n course of 
nme lectures deliveied in 1902 at Chicago, where 
Prof van 't Hoff was the guest of the university; it 
deals with the extension of Avogadro’s law to solu¬ 
tions, and the thermodynamical principle of the con¬ 
servation of energy; the thermochemical and electrical 
methods of determining what chemical changes are 
able to do work, and the theory of ionisation; the 
application of the phase-rule in relation to the extrac¬ 
tion of pure salts from the Stassfurt deposits, and to 
the metallurgy of iron and steel; osmotic pressure in 
its physiological applications, and the catalytic action 
of enzymes; and the nature of the salts deposited by 
the evaporation of sea-water, and the reasons for their 
formation. The lecturer has thus, by carefully chosen 
examples, Illustrated the bearing of modern physical 
chemistry on manufacture, on physiology, and on 
geology. 

Prof, van *t Hoff tells a curiqujj tale of the celebrated 
Kekuld, professor at Bonn, tirbp thirty years ago took 
the pessimistic view that chemistry, as a science, had 
come to a stand, and that a Newton, was necessary 
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before further advance could be made. It was an tin* 
fortunate utterance, for no science has made greater 
strides within the last quarter of a century, and Prof* 
van 't Hoff has done much to contribute to its advance. 
The fortunate conjunction of three men, van ’t Hoff 
with his magnificent powers of generalisation 
Arrhenius with his keen Insight, and Ostwald wide 
his encyclopedic knowledge and rare gift of ex* 
position, has largely aided the rapid progress of 
physical chemistry. But the first step was taken by 
van ’t Hoff and Le Bel, in their simultaneously con* 
ccivcd theory of the representation of the molecule 
in three dimensional space. 

In discussing the aid which physical chemistry has 
given to pure chemistry, the author states :— 

11 The most recent development of physical chemistry 
has been characterised rather by the establishment of 
comprehensive principles which fertilise the whole 
foundation of the science, and which promise to furnish 
nourishment for a large part of the chemistry of the 
future, ” 

A short explanation of the nature and laws of 
demotic pressure is then followed by a brief statement 
of the nature of a reversible cycle and its application 
to the case of carnallitc The “ principle of maxi¬ 
mum work ” is next considered, and the fallacy con¬ 
tained in it, and the suggestion is thrown out that all 
thennochemical work should be repeated, 11 with the 
object of determining the ability of each reaction to 
di work ’’ This suggestion is again illustrated by 
help of carnailite as an instance At -ai°, the 
temperature of equilibrium between carnailite and its 
components, 

MgCI a KCl 6H a O + 6H a O — MgCl^iaHjO + KCl, 
the possibility of doing work is zero But above this 
temperature, the reaction can overcome a resistance 
such as a pressure; hence dE = —WdT/T, and a 
cyclic change is possible For finite values 
E = — WAt/T; hence, while at the transition tempera¬ 
ture where At=o, Eso, both above and below it the 
sign of E changes Of course, at absolute zero, 
E = \V, where df=—T, and the heat developed will 
be a measure of the capacity to do work, and the fact 
that Berthclot's principle of maximum jvork holds 
in many cases is merely due to the temperature ol 
experiment being relatively low—only 273° above 
absolute zero At iooo d , on the contrary, acetylene 
is formed with absorption of heat, and water decom¬ 
poses in spite of the fact that its formation is acconi- 
panied by evolution of heat. This abridgment Of 
van 't Hoff's argument will give an idea of the simple 
and clear method of statement In a similar manner 
the connection of the capacity to do work with electro¬ 
motive force is explained, and illustrated by the ex¬ 
ample of a thallium-thallium chloride-potassium thio¬ 
cyanate cell Arrhenius's conception of ions is thus 
introduced and shortly described. 

In dealing with the connection between physical and 
industrial diemiftry, van 't Hoff emphasises the 
circumstance that in Germany the mo«i> hearty 'Ob* 
operation exists between manufacture end 
alluding to the fact that it is not there expected that; 
the physical chemist* shall give “ tips ” to the 
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Austria! chemists, but that the education of the latter 
an physical chemists will open up new points of view, 
and gradually lessen the purely empirical methods by 
which the industrial chemist often tries to progress. 
The salt industry is next discussed; this is followed 
by an exposition of Cohen's experiments on allolropic 
tin, a short and masterly exposition of the metal¬ 
lurgy of iron, and the relations between a and 0 ferrite, 
pearllte, cenientite, and carbon. 

In considering the bearing of physical chemistry on 
physiology, the measurement of osmotic pressure by 
hadtscantia discolor t and by blood-corpuscles, and the 
curious experiments on the human eye by Dr 
Mnssart are discussed, as well as Loeb’s discovery 
of the rdle of osmotic pressure m fertilisation The 
influence of enzymes as accelerators or retarders of 
chemical action, and their effect in promoting synthesis 
ns well as decomposition arc particularly alluded to 

The last chapters, dealing with geological pheno¬ 
mena, are suggestive; the type chosen is the very 
complicated relationships between the Stassfurt salts, 
in which no fewer than twenty-six components are 
present. A graphic representation of the conditions 
under which these salts are capable of existence is 
annexed. 

Pi of. van ’t Hoff possesses in an almost unique 
degree the power of simple exposition and suggestive¬ 
ness. On reading this book one is tempLcd to exclaim, 
" Why was all this not thought of ages ago? 11 But 
the fact is, all great discoveries can be simply stated, 
but it usually needs a great discoverer who can add 
to his discoveries simple methods of exposition. The 
magic consists in clearness of thought, and this is 
admirably illustrated in this interesting book 

W R. 


SCHOOL MATHEMATICS. 

A School Geometry Parts i -v By H S Hall, 
M.A., and K H. Stevens, M A Pp. \ii + 34o + ix 
(London 1 Macmillan and Co , Ltd , 1003 ) Price 
4 s. 6 d 

Exercises in Theoretical and Practical Geometry By 
R. B. Morgan Pp. 96 (London Blackie and 
Son, Ltd., 1903 ) Price is 

Graphs 1 or the Graphical Representation of Algebraic 
Functions . By C. H French, M A , and G. Osborn, 
M.A. Pp. vii + 64. (London W B Clive) 
Price 6d. 

ART V. of the new geometry by Messrs Hall and 
Stevens hds been recently issued, and the whole 
work, so far as it is completed, is now conveniently 
published in one volume The final part, dealing with 
solid geometry, is in preparation, and will be awaited 
with interest in many quarters. 

tie authors follow the reform movement cautiously, 
on* strictly orthodox lines, and adhere closely to the 
recommendations of the Mathematical Association and 
ta the new 1 Cambridge syllabus* JhO advantages of 
ofcwef methods of teaching geometry are^yvery 
excellently written text-book. Agreat 
bfceh Effected in die country In a compara- 
'i&i* 1500 . VOLn 69) . 


tively short time, bul the subject is not yet sufficiently 
emancipated from the older influences The field of 
elementary geometry is at present only partially 
covered. We are strongly of opinion that examiners, 
teachers find writers should take a more compre¬ 
hensive view of the scope of the subject The scheme 
still generally followed in schools deals only with the 
shapes and sizes of figures, and takes no account of 
their relative positions That is, attention is confined 
to scalar properties, and a vital portion of this 
essentially vector subject is ignored It seems to us 
that boys at school should receive some account of the 
geometry of space, that is, they should be introduced to 
the conception and domain of vectors This domain is 
far reaching and of supreme importance, and in subse¬ 
quent study is seldom fully comprehended because, in 
the supposed interests of logic, persons responsible for 
the teaching of geometry have neglected a part of their 
duties and have failed to treat the subject in a (borough 
manner The foundation of a knowledge of vectors 
should be laid in the geometry and drawing classes, 
where it can be done appropriately and effectively, and 
able writers like the present authors could exert much 
influence for good by introducing the subject in their 
deservedly popular text-books. 

Mr R B Morgan’s book consists of a collection 
of more than six hundred exercises in geometry, 
together with a few specimens of recent examination 
papers, the purpose of which seems to be to illustrate 
the course of geometry as outlined in the new Cam¬ 
bridge schedules No answers arc given to the ex¬ 
amples, or hints for solution or explanations of any 
kind, and the book is only adapted for use m conjunc¬ 
tion with an ordinary text-book In the latter sufficient 
examples arc usually provided, and generally of a 
superior merit to those under review, so that the sphere 
of usefulness of Mr Morgan’s bonk seems likely to be 
very restricted 

The text-book by Messrs. French and Osborn is one 
of the University Tutorial Series It is a supplement 
to the 11 New Matriculation Algebra ” of the series, 
and is intended primarily for students preparing for 
the London matriculation examination. The subject 
is introduced by some typical examples of statistical 
graphs, in which special attention is paid to the choice 
of scales and the kind of Information to be obtained 
from graphs The authors then at once proceed to 
the development of the properties of algebraical func¬ 
tions by means of graphs, the examples being con¬ 
fined mainly to equations of the first, second and third 
degrees, The problems dealt with relate to maxima 
and minima values, the solution of equations, limiting 
values and asymptote^! symmetrical properties, and 
the determination of algebraical curves to pass 
through two, three, or four points 

Ft will thus be seen that trigonometrical, exponential 
and logarithmic functions are outside the scope of the 
work, as are also considerations relating to slope, rate 
of increase, and the calculus. But the ground that is 
mapped out by the authors is well covered, 'and 
(he book wifi ba found very useful to the class of 
students for whom it is intended. 
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OUR BOOK SHELF. 

Eton Nature Study and Observational Lessons Part I 
By M. D. Hill and W. M. Webb. Pp. x + i«. 
(London : Duckworth and Co , 1903.) Price 3$. 53 . 
net. 

There is no doubt that nature-study ought to take an 
Important place in education, but, if it is to be of use, 
It must be set about in the right way. If the boy is 
merely told certain wonderful Tacts, he swallows them 
as a whale swallows small fry, and waits open-mouthed 
for more They are soon forgotten, he acquires no 
good mental habit, and the net result is very small. 

The authors of this book have adopted a different 
plan The boy has presented to him some natural 
object, such as a plum, a seed-pod, a sea-anemone, a 
crab, a sycamore leaf, mould, a mushroom, a blind- 
worm, a hedgehog, a bulb, a log of wood, a branch, 
a growing bud, a seedling, a leaf. On these he writes 
notes, which are partly answers to definite questions 
put to him and partly other observations which he 
makes unaided He is being trained to observe for 
himself. The variety of subjects over which the book 
ranges is an excellent feature. Besides those already 
mentioned, there is the sun; by means of a simple 
piece of apparatus he sets about observing its apparent 
movements. 

If the book ended with these observational lessons 
it would be_ very defective A boy is by instinct a 
hunter. It is the hunting instinct that leads him to 
chase a butterfly, and he impales it lovingly on a pin 
and sets It and preserves it rather as a trophy than as 
a specimen from which something is to be learnt 
The thing is to guide this hunting and collecting in¬ 
stinct An attempt at this is made by means of the 
suggested outdoor studies which are interspersed 
amonp the observational lessons For example, a 
little information is given about the dispersal of seeds 
by means of the plant's own catapults, or by the help 
of the wind or of animals. Fired by this knowledge 
the young naturalist (or rather boy that is to be con¬ 
verted into a naturalist) is to go out and collect illus¬ 
trations of these various methods He is also taught 
how to moke a sundial, on the understanding that he 
is to set to work to make one for himself. He is 
encouraged to keep an aquarium (salt-water or fresh¬ 
water), to study clouds and spiders’ webs, to collect 
and Identify leaves in autumn, to make observations 
on fungi, British mammals, domestic mammals, to 
make a bird calendar, to inspect the bark of trees and 
the characters of timber Rocks and fossils are not 
left out. Certainly it is his own fault if he becomes 
a narrow specialist before he is out of his teens. 

The observational lessons will benefit all who are 
privileged to be taught in this way. The suggested 
studies will be helpful to those who have more than 
the average keenness Summing up, we may describe 
it as a book that will teach the teacher how to 9et 
about his work, and that will thus be highly useful. 
The illustrations, with the exception of the one on p 
911 are good and really illustrative. 

Camera-Kunst, Eine Internationale Sammlung von 
Kunst-PhotoeraphLen der Neuzeit. Unter Mitwir- 
kung von Fritz Loescher. Herausgegeben von 
Ernst Juhl. Pp. vili+107. (Berlin: Gustav Schmidt, 
1903*) Price 41. fid. net. 

In these 107 pages the compilers have brought together 
a series of essays which gives the reader a good Idea of 
the camera art as practised in various countries. The 
idea in this work has been to request some photo¬ 
graphers, well known in their own countries, to con¬ 
tribute each a chapter dealing with the present state of 

NO. 1790, VOL. 69] 


photography in their respective countries from the 
point of view of art, and the result la an interesting set 
of opinions. Those who have written for this volume 
are Ernst Juhl, Hamburg; Edward J. Steichen, New 
York; Fritz Loescher, Berlin; Robert Domachy, Paris 5 
Otto Scharf, Krefeld; Alfred Stleglltz, New York; Dr. 
Adolf Thiele, Kappel-Chemnitz; W. Bandelow, 
Krackow; and J. C. Warburg, London. With the In¬ 
creasing development of art-photography such a book 
as the one before us will undoubtedly be of interest to 
the widest circle of photographers whether amateur or 
pro r esstonal. Not only are the opinions of each con¬ 
tributor given in words, but in every case a series of 
excellent illustrations is added showing the various 
styles and types of pictures of well-known photo¬ 
graphers. Thus, to take the case only of those exhibit¬ 
ing the British types, we have examples of the work of 
Warburg, Horsley-Hinton, W. A Stewart, Page Croft, 
Archibald Cochrane, Craig Annan and Alexander 
Keighley 

Enough perhaps has been said to acquaint the reader 
with the kind of book he has here to deal with. When 
it is mentioned that the get-up of the book is, on the 
whole, excellent, although attention may be drawn to 
some of the illustrations which are somewhat spoilt 
by the printing on the back, photographic readers will 
be sure to find it a valuable addition to their literature. 

The Arcadian Calendar By E. D Cuming and J A. 

Shepherd. Pp. xn + 215; illustrated (London: 

G Newnes, Ltd., 1903) Price 6r. net. 

From the humorous character of the illustrations it 
would be quite reasonable to suppose that in this enter¬ 
taining little volume natural history subjects were dis¬ 
cussed from the comic point of view; and, indeed, this 
was the opinion entertained by the present writer when 
these essays appeared in their original form as articles 
in the Strand Magazine , No greater mistake could 
be made; for, as a matter of fact, the observations on 
the habits and mode of life of the beasts, birds, fishes 
and invertebrates of the British islands recorded in Its 
pages are remarkable for their accuracy as well as for 
their general interest. Mr. Cuming, the author of the 
letterpress, is, we believe, chiefly known to the public 
as a writer on sporting subjects; but he is evidently a 
keen and appreciative observer of animated nature, and 
he has our best congratulations on his appearance in a 
new rdfe. 

As its title implies, the work treats of the ways of 
animals at different seasons of the year; and in the 
section devoted to the winter months wc find collected 
certain observations which, to ourselves, at any rate, 
are new. For instance, the fact that both birds and 
mammals may, In exceptional circumstances, be¬ 
come frozen to the ice on which they are resting is not 
mentioned in any natural history work with which we 
are acquainted; while the observations on the reason 
why many birds roost in company, if not novel, are 
at least Interesting. Neither must we omit to refer to 
the author's explanation of the present relative scarcity 
of swallows and martins in this country; this scarcity 
being attributed partly to the numbers and aggressive 
habits of the British sparrow, and partly to the 
slaughter of swallows* as an article of food, by the in* 
habitants of southern Europe. 

As to the Illustrations* which are exceedingly deter 
and excellent of their kipd, it Is probable qut thirty 
appeal more closely to thfi popular taste than they do 
to our own. Conjointly, the author and the artieihayp 
succeeded In producing a dainty and attractive voftimfe, 
which ought to command a large sale as a gtft-boo^ 



February i8, 1904] 


NATURE 


3*5 


LETTERS TO THE EDITOR. 

[The Editor dee 1 tiol hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, refected 
manuscripts intended for this or any other part of Nature. 
No notice io taken of anonymous communications j 

The VlctoiU Nyansa Jelly Fish, 

In a note occurring In vour last issue (p 348), mention is 
made of an Interesting fact with which zoologists have for 
some time been familiar, namely, that the medusa 
characteristic of Lake Tanganyika exists at present in the 
Victoria Nyanza also As it seems to be suggested (hat 
this discovery Is in some way or another adverse to the 
theory of the origin of a portion of the fauna of Tanganyika 
for which I have been responsible, you will perhaps 
allow me space to point out that, so far from the fresh 
knowledge beui£ in any way antagonistic to the view in 
question, the existence of the jelly fish m other lakes beside 
Tanganyika is exactly what one would, and did, anticipate, 
supposing the halolimmc theory to be correct. 

The medusa in the Victoria Lake is identical with that 
In Tanganyika, and Its presence m the Tanner can be ex¬ 
plained In two ways 

It may have, so to speak, existed there from all time, in 
which case the rest of the halolimmc fauna, or at least a 
part of it, should be found along with the jelly fish In 
this case we should have a confirmation and extension of 
the view which 1 have already put forward, that the ancient 
sea from which the halolimmc 11 relic " sprang spread much 
further towards the east than was at first supposed. 

It Is, however, quite possible that the medusa has been 
recently transported to the Victoria from Tanganyika, owing 
to the opening up of the new trade routes, and the carriage 
of water in gourds and other vessels from one basin to the 
other 

This second view, to me, seems extremely likely, and it is 
certainly supported by the fact that the Victoria jelly fish 
is identical with that in Lake Tanganyika Had it been 
long isolated in the former lake it would almost certainly 
now have presented specific differences, just as the fresh¬ 
water shells of the Victoria differ slightly from those of the 
neighbouring lake basins. J. E S Moore 

Royal College of Science, Ix>ndon. 


The Bloodlot n Raya. 


Thru can be no doubt that the results obtained by M. 
Blondlot and others at Nancy are most remarkable, even if 
they should prove to be, as Herr Lummer's communication 
to the Berlin Physical Society would lead us to suppose, 
purely subjective, or, as he prefers to put it, 11 objective 
phenomena in the retina " 

I have endeavoured to repeat M. Blondlot'a experiments, 
but quite without effect, using calcium sulphide screens of 
the dimensions he suggests, that is, about 16 mm. by 
a mm. 


A thin layer of gum is spread over a sheet of cardboard 
and the powder sprinkled over the surface until as large 
an amount as possible adheres to the screen No difference 
in the colour or Intensity of the phosphorescent glow appears 
to take place when a lead screen or the hand is interposed 
between the phosphorescent screen and an Auer burner 
completely enclosed in a tin-iron box with an aluminium 
window, nor does the interposition of a quartz lens in various 
places have any effect. * 

A vecy much larger screen was exposed to the Auer 
burner, one half being screened with lead and the other 
with.thin aluminium, so that only the latter half Was ex¬ 
posed to the radiation of the n-rays. The luminosity of the 
screen was, however, quite uniform throughout, although a 
Sharp line ought to have separated the two parts of the 
40 fyen, as the jotenslty of the phosphorescence ahould have 
wsdllf^wf In the two aides. * 

am At a. loss to And any ofher explanation of M. 
MMUot’s Mb then that be has come across a rmffafipn 
^wbfcheptoi men are blind and others not so. 

due to fatigue of the optic nerve may 
WWW#tfcfo results of one observer atone If he were t to 

‘to make observations 
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at the same time, but 1 think that M Blondlot will 
have taken the precaution to get others to work the screens 
foe him whilst he observed, and then compared results. 

I may perhaps venture to note that a tew years ago, in 
the course of some photometric work with fluorescent bodies, 
I was led to try whether one fluorescent body would in¬ 
crease or diminish the brightness of another (Phil Trans , 
vol cxci p. 9a), but could not detect any such change 
within the errors of observation. 

The fact that M. Blondlot has actually measured the wave¬ 
length 0/ the n-rays leaves little doubt (m my mind) that 
what he has observed is, in the true sense, an objective and 
not a subjective effect, but at the same time the fact also 
that so many others who have tried In apparently the same 
way have Tailed, and failed deplorably, leaves still less doubt 
that the precise conditions upon which the effect depends 
ytt remain to be discovered John Butler Burke, 

Cavendish Laboratory, February 8 


Radiations producing Photographic Reversal. 

In a paper read before the RBntgen Society last December 
I pointed out that the 0 or y rays from radium are capable 
of producing photographic reversal—a result more recently 
confirmed by Mr. Skinner, of the Cavendish Laboratory. 

Since that particular property, shared by radiations 
generally, appeared likely to furnish a test of use in dis¬ 
criminating between rays of various kinds, I have ex¬ 
amined also the reversing effect of polonium emanation 
upon photographic plates 

1 find that these rays are capable of reversing pressure 
marks, but are unable to modify the action of X-rays or day¬ 
light upon the plate. Neither will they, even with prolonged 
exposure, show any tendency to reverse their own photo¬ 
graphic effect, as happens in the case of light or rays from 
radium. 

It is remarkable that, in their power of Inducing photo¬ 
graphic reversal. X-rays and the emanation from polonium 
appear to behave in a similar manner. 


Shooters Hill 


Charles E. S. Phillips 
, Kent, February 15 


Radium Debris. 

Tiik valuable summary of “ Researches Relating to 
Radium 11 in your issue of January a8 contained the follow* 
mg paragraph.— 11 From the disintegration theory 'It 
followed that the accumulation, during past ages, of the 
final products of the change of the radio-active elements 
must exist in the natural minerals In which these elements 
are found, 11 also that helium was likely 10 be a product of 
the change. 

It is the final products of the disintegration which are 
interesting, for if the disintegration has been going on for 
untold ages it is likely that other dements may have been 
produced from the atomic ddbris. It seems quite certain 
that radium belongs to Group il of the periodic classifi¬ 
cation, and no doubt to the calcium family Is it not 
possible that this disintegration which has been going on 
for ages has given us one final 11 elementary 11 product In 
the shape of calcium? The dose connection between the 
atomic weight of hefiqm (4) and the atomic weight of 
calcium (40) suggests such an Idea. Moreover, If one puts 
hydrogen in its position in the periodic classification, 
Justified by its atomic weight, then helium oomes Into 
Group 11 along with the calcium and radium. Now, 
although It has hitherto? been the rule to look upon the 
heavier dements as products of the condensation of some 
fundamental light substance, does not this atomic dislnt^ 
gratlon suggest that the lighter elements may be regasded 
as products of the breaking up of the heavier ones ? when 
one looks at the list of elements, the snail number of heavy 
elements Impresses the mind, and the abundance of the 
lighter ones, those which one may regard as the final pn- 
ducti In atomic disintegration, la well in evidence. The 
polymerisation of the original products of atomic disinte¬ 
gration may be responsible for some of the numerical rela¬ 
tions among atomic weights. 

However, attention need not be confined to the natural 
minerals In which the radio-active elements exist in order to 
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find the products of their change, but the atomic debris 
should rather be sought in alt the materials of the earth's 
crust, What we have now of radio-active elements may be 
residues John 13 CorrocK 

Science Schools, Stroud 


Phosphorescence of Photographic Plates. 

Having seen in Nature several letters on the above sub¬ 
ject recalls to my mind scene experiments made by me 
two years ago, 1 first observed it after developing X-ray 
plates, and mentioning the matter to Prof Poynting, of 
the Birmingham University, he advised me to pursue the 
subject further 

1 subsequently found that the same phenomena were ex¬ 
hibited with a photographic plate, whether previously ex¬ 
posed to light or not 1 observe that your correspondent, 
Mr Bloch, says, that hr " chanced to empty some spent 
pyro developer and a dilute solution of alum into the sink 
of the dark room at the same time, when the whole liquid 
at once glowed with a brilliant phosphorescence ” 

By “spent pyro," I presume Lhat he attributes the 
phosphorescence to the influence of (he silver salt of the 
plate upon the solution 

May 1 point ouL that the phosphorescence is exhibited by 
the mixed pyro und soda solutions in an ordinary white 
developing dish, without any contact whatever with any 
photographh plate or paper, and without adding any other 
salt; but that the phosphorescence is nut so brilliant, and 
lakes a longer time before it can be seen 7 
The phosphorescence 19 distinctly seen by pouring the 
solution of pyro and soda into the dish, allowing it to re¬ 
main a few minutes, and pouring it away so that only a 
few drops are Left on the dish 

I tried to obtain a photograph of an object between the 
luminous dish and the camera, but without success 

My friend, Dr Martin Young, of Birmingham, who is 
an ophthalmic surgeon, and accustomed to deal with optical 
phenomena of a delicate nature, being particularly sensitive 
to the faintest luminosity, in assisting me was able to 
localise the position or the dishes and even of glass measures 
containing the solutions in the dark room where no photo¬ 
graphic plate had been in contait with the liquid. 

We concluded that -the phosphorescence was entirely due 
to the process of crystallisnhon taking place in a thin layer 
of liquid Walter J Ci arkk 

Gravelly Hill, Near Birmingham, February 9 


Hering's Theory of Heredity, end Ite Consequences. 

Until lately 1 supposed, with most biologists, that the 
phenomena of heredity and variation were facts which we 
were quite unable to explain But having had occasion 
to study the subject once more, 1 have found in Prof 
Hering's 1 address on 11 Memory as a General Function of 
Organised Matter," delivered to the Imperial Academy of 
Sciences at Vienna on May 30, 1870, the germ of a theory 
which simplifies everything, and throws quite a new light 
on the problem of variation. In fact, when carried to its 
full extent, it reduces our difficulties almost to the ever¬ 
lasting mystery of the nature and mode of action of mind, 
a mystery which ran never be solved 
This address passed almost unobserved in England at the 
time of its delivery It was noticed by Prof. Ray Lankester 
In Nature of July 13, 1876 (vol. xiv. p 237), when review¬ 
ing Prof. Haeckel ’■ “ Hypothesis of Perigenesis," but it 
is not mentioned In Darwin's letters In 187B Mr. Samuel 
Butler published his book 11 Life and Habit/ 1 in which the 
same theory is independently advocated, followed In 1880 
by " Unconscious Memory." Owing to several causes these 
books did little if anything to advance the theory, but in 
11 Unconscious Memory " Mr. Butler gave a translation of 
Hering's address, and subsequently another translation was 
published in "The Religion of Science Library" (Open 
Court Publishing Co., Chicago), which reached a second 
sditlon In 1897, so that probably it Is attracting more atten¬ 
tion In the United States than In England, 

Prof. Hering's theory is as follows. Memory, he savs, 
** enn| ' Wmtvoflhi Physiological loidtoti u 
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is the faculty of reproducing old ideas or sensations Often 
it is a lonscious act, and we call up a memory voluntarily3 
but sometimes these memories come spontaneously, even 
when we do not wish for thrm. To account for this we 
must assume that the original idea or sensation made some 
material alteration in the substance of the tpain, vestiges 
of whuli remain, and the nervous substance Is enabled to 
reproduce ihc idea at will These material vestiges are not 
|K‘i a manent l but fade away unless they are strengthened by 
repetition, although by constunt effort we can recall 
memories with great precision. 

However, conscious memories, whether voluntary or not, 
form but a small part of our life They emerge but 
occasionally from the mass of unconscious memories, or 
habitb, by means of which we carry on all the daily oper¬ 
ations of paling, moving, talking, &c. In all these ciises 
it is the unconscious memory which tells us what to do 
and guides our actions Habitual performance of an action 
makes it easy, and after constant repetition it becomes un¬ 
conscious or automatic This would not be possible if the 
nervous system was unable to remember and reproduce 
former states of irritation, and when habits are transmitted 
from one generation to another they arc transformed into 
instincts 

But memory is not confined to the central nervous s>stem 
The umnnscious memory of the sympathetic system is as 
strong as lhat of the brain, and we can recognise auto¬ 
matic or reflex action even in a single ganglion Indeed, 
(he minute Protozoa, such as Vorticella, which have no 
nervous tissue, show irritability, which is only a form of 
reflex action, so we must acknowledge that they also have 
memory Hnd instincts Even plants have instincts The 
roots grow downwards and stems upwards by InstinLt, It 
is install t that makes the ivy grow towards the shade and 
the ilematis towards the light 

Now we cannot draw a line between instinctive action 
and heredity When a corpuscle of prutoplusm divides, if 
the two halves separate we call it an Instinctive or auto¬ 
matic action, if they remain together it is heredity When 
n gnat bursts its larval skin and flies away, the flying may 
be 1 ailed a voluntary action , the bursting of the skin is 
involuntary and instincLive, but so also is the formation of 
(he skin 

But how can habits 01 structural variations be transmitted 
from one generation to the next? Prof Uenng gives the 
following explanation The nervous system, he says, Is 
a coherent unity, probably connected with every cell. Any 
irritation effected in one pan is repeated by (he others, and 
these repetitions would probably be stronger in the repro¬ 
ductive cells than elsewhere The reappearance of the 
parent in the full-grown offspring can mil} be due to the 
reproduction of such experiences as the germ hud previously 
taken part in while still in the reproductive organs The 
offspring remembers these experiences *n soon ns the same 
or a similar irritation is offered If ihe germ-cells of the 
parent organism are affected, however feebly, by the habits 
of (he body, then the offspring, as it grows, will reproduce 
the experiences it underwent as a smaller part of the body. 
Therefore it accurately repeats what its ancestors have re¬ 
peated through innumerable generations. When the first 
germ divided It bequeathed its properties to its descendants, 
the immediate descendants added new properties, and every 
new germ reproduced to a great extent the modi operandi 
of its ancestors Each generation endows its germ with 
some small property which has been acquired during llf^, 
and this is added to the total legacy of the race. Thus 
every living being of the present day is the product of the 
unconscious memory of organised matter. 

Such is Prof. Hering's theory of heredity and variation 
I have rearranged the argument, condensing in some places 
and enlarging In others, but it is essentldly the same as 
when he announced It thirty-three years ago. It hat bean 
said, on high authority, that Prof. Herlng has merely sub¬ 
stituted the term 11 memory " for the 11 polarity ” of Mr r 
Herbert Spencer. But this is hardly correct, for Prof, 
Herlng, by drawing that heredity Is a series of reflag 
each one of which acts as the stimulus to the neat, fags sub¬ 
stituted a fact for a metaphysical conception, and In -doing 
so has brought heredity into line with Instinct and bahjjL 
the last of which we can understand to Some exOf/it. T># 
course there are difficulties in the way of accepting the 
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theory, but before considering them let ua see how tiering'a 
theory affects our ideas of variation 
In Che first place it gives an explanation of the definite 
variation which we see in the development of non-adaptive 
or useless characters. A variation, once started, would in 
the future have a tendency to be reproduced, and this 
tendency would get stronger and stronger as the memory 
is reinforced by repetition, and when once established the 
variation would be quite definite New variations may be 
indefinite, but they must either die out or become definite; 
and we see by Henng's theory why useless characters may 
be as constant as useful ones, for constancy depends upon the 
number of repetitions and not on the nature of the variation 
or on the reason for its survival Thu includes, of course, 
use-inheritance, for according to the theory, when an organ 
is constantly exercised the memories of the lomponent parts 
are strengthened, and In the next generation the organ is 
reproduced better developed than in Lhe last. It is the same 
with instincts; they ace the inherited modifications of mental 
operations, while a structural development is due to the in¬ 
herited modifications of physical operations When an 
organ 1$ not used the memories of the parts are weakened, 
and m the next generation the organ m reproduced in a 
more feeble condition, until at last it Is not developed at 
all, the memory of the operation having been lost The 
process Is exactly the same qb the gradual loss of an instinct 
rrom disuse, both are due to fdrgetfulness 
VVith regard to the artion of external causes, Henng says 
that each generation endows its grrm with some characters 
acquired during life But we cannot suppose that adapt¬ 
ations to new circumstances are directly produced by the 
action of the surrounding conditions For example the 
ur in many animals gets thicker in cold climates and some 
plants get spiny coverings in dry climates These cannot 
have been directly produced by the uction of the climate but 
must be due to the action of the protoplasm resisting the 
climate. Dry air could not directly produce the spines on 
a plant any more than it could produce the water-pouches 
In the stomach of a camel. Neither could feeding on nectar 
have produced the honey-bag of a bee, for it would be absurd 
to suppose that sucking liquid through a tube could cause 
a projection to grow out of it We might as well say that 
rain and wind build houses or that snowstorms make 
great-coats as to suppose that the action of external in- 
fluences made the cell-wail or the thick fur Evidently it 
L * * protoplasm which originates these adaptations 
to protect itself from the rough elements or to prevent Itself 
from being poisoned Or starved. But how variation! 
originate, whether they be intelligent and purposive, 01 
whether they be blind, haphazard gropings after some 
chnnge when the protoplasm feels uncomfortable, UenngV 
theory does not tell us. * 

There are other Tacts connected with variation which are 
explained by Henng's theory. As the germ contains two 
amerent memories, derived from its two parents, these may 
c ash and antagonise each other, and so allow an older but 
dormant memory to be stimulated into activity. This it 
atavism. Or degraded characters which have suffered from 
aisuae can, on a renewal of (he old stimulus, again be re- 
aee in proteus, which gets dark in colour 
nen kept in the light Prepotency can also be explained 
on the supposition that the germ of one parent has stronger 
memories than that of the other, and the reproduction of 
ipat parts may perhaps be due to the memory of the remain¬ 
ing portions trying to replace the lost portion. In the same 
way we see that mutilations could not produce degener- 
■tion Or the loss of a part, jio matter for how many gener- 
**7 ““y bo car|, l®d ®n, because the part develops 
6 ?T uh|i baa ^ etn fftoen before the part is removed. 
» JJ 1 © That variations appear at an earlier stage 
T omsprlog ^ an j n the parent may be taken as evidence 
fnw they are due to an excited memory which anticipates 
Jv® 0 * - : I do not see how taring's theory can explain 

ififCTtiiity of hybrids. Conflicting memories might lead 
gjhdejum, but cannot we why these conflicting memories 
W Q ttw wito until the time had come to differentiate lha 
"“7* WJO the form of on© or otW of th© parent species* 

* 1104 oterlllty, but to abortion, wtrtfa 

l^h^gOihtrt© fottia generally perishes at an early 
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Now let us consider the obstacles to believing in Hering’s 
theory 

In the first place it may be objected that it is impossible 
trf suppose that the small ovum, or still smaller spermato- 
sold, tould contain all the memories net css a r> for building 
up the adult organism this is an objection which applies 
to all hypotheses except epigenesis, and it is of considerable 
weight However, the capacity of the germ-cells Tor 
storing up memories is not unlimited. It Is only very few 
indeed of the impressions stored In the bra 1 n that are also 
registered In the germ-cells, and this, [ think, is favourable 
evidence, 

Next we have the difficulty of understanding the trans¬ 
mission nf variations from different parts of the body to the 
germ-cells This difficulty also is not peculiar to Henng’s 
theory, but is rommon to all, and however difficult it may 
be to understand, we know that, with instincts, it is a fact 
Darwin certainly said that it was an error to suppose that 
instincts were inherited habits, for they were due to natural 
selection Romanes, following him, said that some in¬ 
stincts owed their origin to natural selection, while others 
were inherited habits But natural selection, .is Darwin also 
often said, cannot originate anything It can only develop 
characters which are transmitted, and if habits—which are 
only mental variations—were not transmitted, natural 
selection could not develop them These menial variations 
must have been transmitted by some physical process from 
the brain to the germ-cells, and adaptations or nil kinds 
must in like manner have been transmitted, ur (here would 
have been no progress in the animal and vegetable 
kingdoms 

For instincts in animals must have been acquired either 
by inheritance or by imitation, and we have only to select 
instances where imitation is impossible to prove that in¬ 
stincts are inherited, For example, when a newl) born 
baby cries, it is nut imitating anyone in the room It is 
repeating what its father and mother did in similar 
circumstances It is the same with breathing. This must 
have commenced as a semi-conscious act which quickly 
passed into a habit and then became instinctive When 
the crying of babies first began 1 do not know, but breath¬ 
ing has been instinctive ever since the Carboniferous period 
Millions of generations, one after the other, have performed 
| lhe operation, and it is now out of our power to stop it, 
Again, young fish never see their parents, yet I hey follow 
their habits, as also do young cuckoos and many insects. 
But I need not multiply examples, these are sufficient to 
prove that instincts are transmitted. If instincts are 
transmitted it must bn through physical modifications made 
In the brain, and if this is the case there can br no doubt 
but that other physical modifications, not in the brain, can 
be transmitted also 

Prof. Henng says that the nervous system, which collects 
impressions from all parts of the body and transmits them 
to the brain, transmits them also to the germ-cells But 
In plants and in animals without a nervous system the 
protoplasm itself must do the work, and It is therefore 
possible that the nervous system may not be used for this 
purpose in the higher animals This is a question for 
future biologists to solve. But whatever the explanation 
may be, we must recognise as a fact that variations to 
external characters Influence the germ-cells, and that the 
germ Hells reproduce these variations If we call the 
analogous process In the brain memory, we must either 
apni- ihe same term to the process in the germ or invent © 
new one 

Now we come to the last great difficulty, that of 
believing mind and memory to exist in the tissues of 
animals and plants. The best way of examining this 
difficulty is to ask ourselves What we mean by fife? and 
How we recognise living matter? 

As everyone knows, we recognise its presence by optai© 
movements which are distinguished, without much diffi¬ 
culty, from movements due solely to physical energy A 
bird flying through the air ia alive, as also Is a seed if, when 
placed under certain conditions, It commences to grow* 
Assimilation, or feeding, is the basis of all these movement©. 

It supplies the materials for growth add the energy 
necessary for the movements. 

This process of assimilation Is only found in protoplast 
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but It is not an essential property of that substance. We 
have dead protoplasm which has been killed by heat or 
starvation, by poison or by violence of some kind. These 
agencies, however, may cause disorganisation either In the 
structure or in the composition of the protoplasm, so that 
protoplasm so killed ought possibly to have another 
name But this does not apply to all cases When the 
odspore of some of the lower plants—such as Chara—begins 
to germinate, the contents divide into two portions of un¬ 
equal size, and while the smaller cell goes on developing 
the larger one never again moves, but its contents are 
gradually absorbed by the smaller cell The larger cell of 
the two contains only dead protoplasm which has been 
separated from the living substance by the process of cell- 
division. Each contains part of the old nuclear plasm and 
part of the cytoplasm, and it is not supposed that they 
differ either in structure or in composition ft is the same 
with the polar bodies which ore extruded by reproductive 
cells when they are maturing They also are composed of 
dead protoplasm which has been pushed out by the living 
protoplasm remaining in the cell The polar bodies cannot 
move by themselves, nor can they assimilate, they are dead 
protoplasm. Consequently we must assume that life is on 
adjunct and not a necessary quality of protoplasm. 

Neither are the movements themselves life When we 
speak about gravitation we do not mean the fall of bodies 
to the earth, nor do we call the movements of the mariner's 
compass magnetism. In both cases it is the cause of the 
movements which we designate as gravitation or 
magnetism, and it is the same with life Now what do we 
know about the cause of these movements? 

In the higher animals we recognise that vital movements 
are due to mind, that is, to intelligent action, where means 
are adapted to a definite purpose. We can only recognise 
mental action in others by the movements it produces, and 
it is by the nature of these movements that we judge of 
its presence. One great characteristic of mental action is 
cooperation, by means of which work is done which could 
not be accomplished by isolated artion This given rise to 
harmonised movements either of different parts of the body 
or of different individuals 

Another characteristic of mental action is that it is cap- 
able of Improvement by repetition This is due to memory, 
which, by repetition, converts the irresolute movements, 
which are undertaken for the first time, into automatic or 
resolute movements These automatic or reflex actions wi 
recognise by their indefinite relation to the stlmulun Thi 
same stimulus may produce different effects In different 
parts of the body, or different stimuli may produce the sam< 
effect upon the same part of the body. Again, by constant 
repetition a stimulus may either fall to produce any effect 
owing to the protoplasm having got accustomed to It, 01 
repetition may intensify the first effect This Is verj 
different from the action of the physical and chemical forces 
which act as resolutely the first time as afterwards, 
yet we sometimes see it stated that reflex action Is purelj 
mechanical, and that it Is a proof that living matter ib ai 
much under _the influence of fixed laws as is inert matter 
A little consideration, however, will show us that such ii 
not the case, for if reflexes were mechanical actions the) 
would act with as much certainty the first time as the last 
But it is not so. The truth is that In the higher animali 
when a new stimulus arrives at the brain It Is examined 
by the mind and certain action Is taken. When the same 
stimuli arrives a aecond time, the mind comes to a decision 
more quickJv, and constant repetition makes the brain acl 
unconsciously. Also reflexes are not immutable. Thi 
degree of difficulty In changing them depends upon the 
number of repetitions to which they have been subject. A 
habit may be formed and become reflex, but we can 
generally alter the habit if we try. Even the Instincts of 
inseers are not Altogether unchangeable, and we occasionally 
■ee reason come in and alter them. It Is only very old 
Instincts, like breathing or the beating of the heart, which 
Art quite fixed. This, again, is very different from physical 
“ tlon only pseudo-itjechanlcal. U is law 
which mind has imposed upon j'eetf to save Ifeelf from 

constitute* the difference 7 &etween 
gbystes end physiology. In physfef we have to yyith 
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fixed law only, but in physiology we find both law and 
custom. 

Much Interest has lately been aroused by the demonstra* 
tion that in the ova of some animals the centmomea can 
be produced and development started by the action of certain 
reagents, such as magnesium chfonde, and this has been 
taken as a proof that physical can be changed Into physio¬ 
logical energy But the chomlcal reagents cannot form the 
lentrosomes, the materials must be there and the stimulus 
merely starts them into action The protoplasm of the 
ovum, on being stimulated, whether by the natural stimulus 
of fertilisation or by an artificial one, sets to work In the 
only way it knows, that is, by preparing for the process 
of mitosis This, and the growth of the pollen-tube when 
stimulated by an application of sugar, are merely cases of 
reflex action 

These unconscious movements often have & harmonised 
action, os if they had originally been Intelligent, and in the 
higher animals we rarely have any difficulty in distinguish¬ 
ing movements due to mind from those due to the physical 
tnergies. 

In the lower animals and plants the action of conscious 
nund Is not evident, but we recognise the presence of life 
by movements which correspond closely with those due to 
unconscious mind in the higher animals, that Js, we can 
recognise harmonised action and changeability. 

First we have movements which are called spontaneous, 
that is, they are not directly connected wttlfe external causes 
These may be voluntary, that is, due taf*the will, or reflex, 
that Is, are performed unconsciously on the application of 
a stimulus. What is called Irritability in protoplasm Is 
merely reflex action, and if reflexes are due to experience 
they imply the presence of both mind and memory. 

Secondly we have, in all living protoplasm, the pheno¬ 
mena of growth and reproduction Growth by assimilation 
is considered to bo an attribute of living matter, because 
it is a process which, at present, cannot be imitated by 
chemists Rut increase in size also takes place In minerals, 
and it is the characteristic direction of growth to which 
assimilation gives rise by which we recognise living sub¬ 
stance This direction of growth undergoes gradual 
changes, but new variations are inconstant; they may nOt 
be repeated, or only partly repeated But if they are re¬ 
peated, then they become constant, and will remain so for 
many generations, notwithstanding varying external con¬ 
ditions 

Now it will be noticed that these characteristics of living 
mattrr are practically the same os the characteristics Of 
mental action in the higher animals. We have changeable¬ 
ness, learning by experience, cooperation and harmonised 
action, and we cannot help associating life with mind. Not 
only is it true that where there is mind there is life, but 
the converse is also true, where there is life there is mind 
Mind seems to be the cause of the movements by which we 
recognise living substance It 1 b the 11 vital principle 11 of 
some physiologists. Life has no entity of its own; what 
we tall by that name 16 the movements of protoplasm under 
the direction of mind. Or life may be said to be mind made 
manifest to us by the movements of protoplasm Or life is 
a special kind of motion caused by the action of mind on 
the molecules of protoplasm, the characteristics of which 
are spontaneity and adjustment. This mental action la 
active and often conscious in the higher animals, sluggish 
and subconscious in the lower animals, and passive In 
plants, but It Is there In ell 

Thus we have come by a different line of argument to 
the same conclusion aft that of Prof Hering, namely, that 
mind exists In all living cells, and where there Is mind we 
must suppose that there Is the capacity far memory also, 
Thus we see that biology Is a branch of psychology. It 
is the study of the growth and development of protoplasm 
under the influence of mlndj and this Influence ought never 
to be forgotten when studying the fundamental probtepi# 
of biology , 

But thfs Is not all, for, If the theory be true, It nccesefcrlly 
foflows that mind must he, to some extent, a free agtpt 
capable of controlling the physical energies. For If It weft 
not eo It could not superintend the process of Mibhllaftafi: 
neither could ft defend protoplasm from the actiovT ef, 
extern hi agenda*. Mind le only subject to fthpee Igjprtf 
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which It has imposed upon itself- However much we may 
marvel, we must allow that this Is a fact of experience, and 
as Inductive science Is founded on all the facts that can be 
obtained, the spontaneous movement of living protoplasm 
can no more be omitted than the absence of Initiative in 
non-living matter. So that, although we cannot explain 
how tnlnd Influences protoplasm, we must acknowledge that 
it dose do so Variations may depend upon the amount of 
stimulus received by the mother cell, and they may be de¬ 
veloped automatically by selection, but neither selection nor 
stimulus can originate new processes or new structures. 
It is Impossible to suppose that the external physical 
agencies, when they act upon protoplasm, antagonise their 
actions by forming chemical or physical combinations, for 
this is so different from what happens with dead matter. 
Dead protoplasm can no longer resist the attacks or other 
organisms, and It is only by undergoing the process of 
assimilation that it can be revivified If there is any truth 
in Mr Herbert Spencer's definition of our conception of 
life as the continuous adjustment of internal to external 
relations, it follows that living protoplasm must be free 
eo adjust itself. But whether these adjustments were 
intelligent and purposive or whether they were due to 
haphazard gropings after change is a separate problem 
which still requires solution. All that we can say at pre¬ 
sent is that while dead matter Is subject altogether to fixed 
laws, living protoplasm is, to a certain extent, free to act 
To it has been given the power of adaptation or antagonism 
to the physiral Jaws which the rest of nature obeys 
Implicitly. Ever since living matter appeared on the earth 
a constant war hng been waged between dead nnd living 
matter, and mind has won, the result being biological 
evolution. Chemical affinity has been taken advantage of 
by mind to protect itself from enemies Physical energy 
has been used to break down chemical affinity, and then 
mind has been able to lay up a store of potential energy 
But it has ovprcome the physicochemical laws only by obey¬ 
ing them, and this has given rise to the illusion that it is not 
free but subject to fixed law, like dead matter. This, how¬ 
ever, cannot be the rase. At first mind was free to act, but 
constant repetition of the same experiences made it an 
apparent slave to the physical forces, although when atten¬ 
tion was occasionally called into action by new external 
irritants it again reasserted itself But this was followed 
by relapse. The cooperation and concentration of nervous 
matter, however, still went on until, in the brain-cortex, 
attention developed into consciousness, and in the large 
cerebrum of man, mind has once more passed into its 
original free state. It is this form of volition that we call 
free-will. 

Such 1 believe to be the full scope of Prof. Herlng's 
theory. I must confess that I have gone beyond nls 
address, and I do not know that he would agree to all 
that I have said But it Is evident that we must either 
assume a freely acting mind as the mainspring of organic 
development, or we must try to explain it on a purely 
mechanical basis, a task which appears to me to be quite 
hopeless. F W. Hutton 

Canterbury Museum, Christchurch, New Zealand. 


Curious Shadow Effects. 

1 think that the following Is probably the explanation of 
the phenomenon referred to in Nature of February 4—the 
seeing pf more shadows than your own. 

A and B are neighbouring observers, their shadows make 
dork tunnels in tho Illuminated mist. 

Usually, the eye cannot penetrate far, and If A Is to see 
MMislghbOur 11 shadow he has to look actots it, as along 
AOu, and the., layer CD Is too thin to be noticeable. Or, if 
he can see fiirfher, as along AEF, the glare of the Illumin¬ 
ated mfit between A and E may prevent him from noticing 
tfta thicker dgrk layer’EF. He sees his own shadow because 
/Itt topkq more or less along It. ^But under suitable con- 
dK&P* me m may he able to penetrate so far that be can 
Idyihe tUcKer layer EF of his neighbour's shadow* while 
fhavn if hot much glare near et hand, tf.«. In the part 
him; the mist In this region may he,very 
JThewgr'efd does not represent clearly the wa^ h 
ttd£>ws M tail off 1 ' and vanish at a certain 






distance owing to the finite angular magnitude of the 
sun ] 

If the angle GAF, be not too great, A will see B's shadow 
within his own halo. 

This halo I have always taken to be the ordinary rain¬ 
bow. It jnay look small, but the true criterion Is its angular 



magnitude This would not, however, explain the oval bow 
spoken of in Nature, January 28 W Lahdbn, 

Dcvonport, February 5 

It is obvious that the bow seen by Mr. Warner and de¬ 
scribed in Nature of January 28 (p. 296) wap the 11 Ulloa's 
ring," the " Nebelbild " or " Brockengespenst ” of the 
Germans, fully explained by Fraunhofer The oval form 
Is a necessary consequence of our seeing the sky as a de¬ 
pressed vault or segment of a hollow sphere, as I have 
demonstrated it in my 11 Meteorologlsche Optlk," I, 
Abschmtt, p 29 ff ., see especially p 33. 5> 

I beg to answer also Mr. John A Harvie Brown's ques- 
tion on shadows in the " Brocken," asked in your issue of 
February 4. He says — 11 How was It that more than one 
image was visible to each of our party? " Mr Harvie 
Brown states that “ not one of us saw more than one 
set of concentric rainbow bands or circles." The answer 
seems to be simple. The shadows are objective, and there¬ 
fore visible to everyone; the coloured circles are only sub¬ 
jective, and consequently one person sees only one set of 
rings 1 know that in text-books one reads the statement, 
" the observer of a 4 Brocken ’ cannot .see his companion's 
shadow," as, for example, in Mdller's " Kosmisrhe Physlk " 
(even in the edition of 1894), but this is evidently erroneous. 

Wien, Hohe Wane J M. Pernter. 


Tub staff of the Ben Nevis Observatory have had frequent 
opportunities of observing the coloured shadows formed 
round shadows thrown on mist or fog-banks; notes de¬ 
scriptive of these 11 glories," as we termed them, with 
measurements of their diameter, will be found in the ex¬ 
tracts from the log-book printed with the other Ben Nevis 
observations (see Transactions Royal Society Edinburgh, 
vols xxxlv and xlii). In each ring of these glories the 
red of the spectrum colours was outside and the blue inside, 
as in the primary rainbow, and as many as five successive 
rings of colours have been observed. 

The outside diameter of the largest ring never exceeded 
12°, and was more usually about half that amount. Glories 
are thus of the same order of size as the coron® frequently 
seen round the sun or moon, and are distinctly smaller than 
halos, the ordinary halo having a diameter of about 44* 
(radius a*"), while rainbows' and- tog-bows are, of course, 
larger still. 

In respect to Mr. Warner’s letter, I may say that no oval- 
shaped glories have been seen' on Ben Nevis, but other 
observers have described them, and a possible explanation 
may be that a circular ring is formed on a surface at right 
angles to the sun's rays, but the observer assumes that the 
ring is formed on a vertical surface, and therefore it appears 
ova! to him. However, the low angle of the sun's rays it 
Christmas time does not differ sufficiently from the hori¬ 
zontal to cause In this way the elongated oval shown In 
Mr. Warner's sketch; there must be other factors to 
consider. 

With regard to the shadows of other persons, our ex¬ 
perience on Ben Nevis was that if the fog-bank was a con¬ 
siderable distance away, the shadows of others could be soon 
just as on a wall; but if the fog was close to the observers, 
the only shadow seen resembling a human figure was one's 
own* Sometimes, liotfever, when a thin fog was rlose to us 
on fend aide, and bright sunshine on the other, I have seen 
the shadow of a man standing 10 or so yards away 4* a dim 
dark streak running back Into the fog. The shadow, in 
fact, was not formed on day definite Surface, but was a 
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■hading- of the drops forming the log throughout a con¬ 
siderable distance Each person looking ot his own shadow 
sees this shading end on, but ho can get only a side view 
of his neighbour's shadow when the fog is near. When 
the fog-bank is far away compared with the distance 
between two spectators, each is looking at both shadows 
practically end on, and both are easily seen 
Edinburgh, February 6 R T. Omond 


Corrections In Nomenclature: Ca'ing Whale. 

Ca* It's unco silly—I he neighbours ca' me a Jacobite — 
call. 

Ca ‘—And the young lads hae na wit to ca * the cat frae 
the cream = drive (v " Encyclop Dictionary "). 

J A Hahvie Brown 


THE CENTENARY OF KANT . 

A HUNDRED years have now passed since the 
death of Kant On February 12 the great philo¬ 
sopher died at Komgsbcrg, in East Prussia, where he 
spent practically his whole life, a long, laborious and 
ascetic one, in the single-minded and ardent service of 
science That his Leaching created a remarkable 
epoch in the history of thought, an epoch, indeed, to 
which we refer and by which we estimate, of necessity, 
all subsequent developments, will not be disputed, and 
so important a centenary has naturally claimed the 
attention of the whole cultivated world. Immanuel 
Kant is so much akin to. some of our English writers, 
notably Linke and Hume—was it not Hume who, in 
his own words, 11 aroused him from his dogmatic 
slumbers " and, moreover, does he not himself tell us 
of his Scottish ancestry?—and in some respects was so 
much influenced by them, that England may well join 
with Germany in paying a tribute of reverence to his 
memory Kant literature is m) voluminous already, 
and the story of his life, so far as he had a life apart 
from his work, has been so well told, that little remains 
to be said beyond a brief reference to his intellectual 
affinities And to the relationship of his critical philo¬ 
sophy to the existing world of physical science, to com¬ 
pare, in other words, the d prion and ideal with the 
naturalist and a posteriori results An antithesis 
between these two halves of thought has ever been a 
prominent feature in our efforts after knowledge, 
though of late it has grown to be regarded as a con¬ 
venience in classification rather than an absolute dis¬ 
tinction. For many of us the policeman still acts as 
the representative of ethics, and we are seldom trans¬ 
cendental except in personal instincts. It is also 
incontestable that 


11 Until ihl* paragon of upherca 
By ptill> Sophie thought coheres, 
The vmI machine will be controlled 
By love and hunger ai of old ” 


But in rational development nothing pleads more 
urgently for reconciliation in the future than these two 
great currents of human activity, one of which owes so 
much to the genius of Kant and the other to the in¬ 
defatigable energy of recent research. 

„ So many and so varied workers have been animated 
by the spirit of Kant, conscious or unconscious of their 
debt, that there is a danger of overlooking the strength 
of his influence. Most can raise the floWer now, all 
have got the seed, and even such dissimilar minds as 
Hegel, Schopenhauer and von Hartmann are truly 
consequent on Kant. A whole army is the better 
equipped for the 11 celestial panoply 11 of that solitary 
epoch-maker, lifted above the merely objective events 
of his age to his bestimte Himmet by a torrent of 
thought setting inwards, centripetal rather than centri¬ 
fugal. So fine a mind, frailly supported by a delicate 
physique yet disciplined to a rigorous austerity in 
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matter and spirit, was surely destined to fame. The 
philosophic habit cannot be put on like a garment. It 
is all or nothing. To be influenced at all is to be re¬ 
sponsive in every fibre; and with Kant the relation of 
Lhe mind to its world was the San Graal of his quests 
his religion. It was for him, too, its own reward, and 
Almost the sole one, though in time he gained more 
of contemporary fame than comes to some of the gTeat 
l ones of the earth. For, as Spinosa says so deeply, 

| 11 He who loves God truly must not look to be loved by 
i Him in return." 

j It is interesting to note that the manner of Kant's 
| intellectual development, as instanced in the chrono- 
| logical record of his works, is from the simpler to 
j the more complex, from the physical Lo the psychical. 

I It may be pointed out in this connection now solid 
was the foundation of empirical knowledge upon 
^Inch he based his epistemology, and this is surely 
the sichere Gang der Wissenschaft In this long 
period of apprenticeship wc may trace the workings 
of that marvellous intuitive faculty which he em¬ 
ployed in the more abstract realms His treatises on 
physical subjects traverse a wide range. In 
11 Thoughts on the True Estimate of Fu Vtva " he 
shows the Cartesians and Leibnitzians to be fighting 
about different things The dispute was due to in¬ 
correctness of definition as to the meaning of force, 
but it is only fair to say that Kant's views, unknown 
to Jinn, had been anticipated In another essay he 
affirms that the earth's rotation is slowly retarded by 
Lhe action of the tides. But the 11 General History 
and Theory of the Heavens " of 1755 was a more 
ambitious work He was then aged thirty-one, and 
at the height of his speculative power; extending the 
cosmographicul conceptions of Newton to the whole 
phenomenal cosmos, he introduces for the first time 
the conceptions of the nebular theory. Though 
worked out more fully in its details by Laplace at 
a later date, this soul-stirring thought owes its 
essential origin to Kant, and may well be associated 
with his name rather than with that of the great 
Frenchman This eflloresrence of Kant’s comprehen¬ 
sive outlook has been lhe greatest triumph of cosmo¬ 
graphy since the publication, some two hundred years 
earlier, of the " De Revolutionibus Orbium Csles- 
tium " And in his later work Kant was another and 
no lesH influential Copernicus who showed how the 
planet feelings circle round the constructive and 
illuminating mind, where erstwhile that sun of reason 
had been held the satellite He too divined that 
Nature, m its silent unplumbcd depths of space and 
mind, holds more than earth and man 
The growth of the body of knowledge since the death 
of that old man in Kbmgsberg may be held to show 
more of bulk than of differentiation Yet when we 
look to the fact that he forged a weapon of research, 
ready to the hand of all, rather than spend his labour 
within the meshes of a system such as those woven 
by Comte and Spencer, we find cause for saying that 
Chronos does not always devour his own children. 
We are all thinkers, on our several planes, and the 
struggle for existence forces us to acute thinking at 
times, but we commonly fail to shut out the seeming 
discord between speculative ideals and experience. 
The pressure of that 11 unconscious ” which according 
to von Hartmann moulds our lives may seem the 
agent in advance of materialism, though the morel 
sphere is not yet wholly at Its mercy. The universal 
practical acquiescence in the dogmas ot conduct still 
silences theoretical doubt. In spite of the gigantic 
accumulation 6f scientific facta, no GEdlpus nat yik 
returned an ensWer more permanently satisfying t mi 
that which was given by Kant to the central question 
of the sphinx or life, as to the conditions of all and 
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knowledge and of the meaning of personal identity, 
which must always most strenuously exercise our 
highest faculties. IL there has been any marked 
shifting of ground, it has been towards the region of 
personal experience, a return to the principle of cogito, 
ergo sum , a principle of more metaphysical treasure 
than Descartes himself discovered The Jiving and 
dynamic nature of the self has come to stand out in 
more striking relief The self-realisation of Hegel 
and the will of Schopenhauer, ideas so typical of the 
resolute individual character of western ethics, will 
illustrate one of the many lines along which Kant's 
impulse has acted In nothing is he more emphatic 
than in urging the necessity of a critical inquiry into 
the foundations of knowledge before attempting to deal 
wlth_ the opposing dogmatisms of physics and meta¬ 
physics, and it is just the validity of his own Kritik \ 
which has made the later times so productive of re¬ 
constructions. The parts in our vast system of know¬ 
ledge have at the same time become more and more 
related to an organic whole. More and more has the 
analogy of the living organism, with its parts in the 
whole and its whole in the parts, become descriptive 
of the body corporate of thought, nnd it may perhaps 
be said that it enters into our conceptions of the whole 
of'being. Perhaps the full result of this idea in its 
religious aspect has not yet been realised. Certainly 
the living purpose of the abstract physical law has not 
yet been successfully formulated either by trans- 
cendenlalisi or materialist Alkhed Eaxi 


THE FORMATION OF CORAL REEFS 

C ORAL reefs are divided into three classes, fring¬ 
ing, barrier and atoll. A fringing reef forms a 
terrace at the low tide level, extending out from the 
coast of any land, while a barrier reef is a rampart at 
the same level, lying parallel to the coast, from which 
It is separated by a deep channel An atoll is a ring- 
shaped reef surrounding the lagoon, a basin varying 
up to 50 fathoms in depth; it is thus in no way con¬ 
nected with any land other than may form upon it 
A typical atoll has a flat encircling reef, generally 
with a senes of islands upon it and a number of 
channels leading into its lagoon. Where land exists, 
the reef may be a mile or more broad, but commonly 
averages about 500 yards Its surface is a flat of 
coral limestone almost completely bare of sedentary 
life. Towards the ocean its edge appears as if the 
waves were rutting a senes of canals into it, but this 
appearance is really due to buttresses being built out 
from the rock behind by the reef organisms. Beyond 
this edge the bottom is extremely rough, but passes 
gradually into a more even slope This area, the reef 
platform , may have hollows and pockets filled with 
ddbris, but its prevailing characteristic is its almost 
complete covering of corals, nullipores, Foraminifera, 
Polyzoa, and other sedentary organisms. At about 
Jjo yards from the edge of the reef, where its depth 
la about 40 fathoms, it passes somewhat abruptly into 
m simp at a slope often exceeding 50° This continues 
U about 140 fathoms, afiter which the slope, becoming 
moderate, passes gradually into the contour of 
, dip surrounding sea. The steep has never been 
{properly investigated, but swabs bring up loose dead 
nwsaties of such organisms as rover the reef platform 
bpo#e. Ttylr presence is due to the undercurrents re- 
P^ng,frpm the sea striking oh the atoll, which sweep 
the fl#cf platform, giving a talus slope (Fig. 3>, 
Ippi!u h^ve tittle knowledge of the lower slope 

dWfa fy |bo fathoms, where deep-sea life probably 
iMMIn , Shoals at such depths ar$ densely oovered 
. fytt off atolls the lead only occasionally 
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brings up a cup. Probably sedentary life is far from 
scarce, as the fine coral mud, so deleterious to coral 
life, appears to be swept further out. 

Lagoons vary greatly in accordance with their size 
and depth A fairly open one has its bottom above 
the a5 fathom line cither bare or covered with coarse 
sand, but deeper a fine mud may be found. Commonly 
the depth of any deep lagoon bears some proportion 
to the depths of the passages into it Shoals occur 
anywhere in it, reaching the surface and forming 
broad flats. From the lagoon floor they arise abruptly, 
as docs also the encircling reef (Fig. 3), a gradual 
slope to 20 fathoms or less covered with decaying 
coral masses, and then a perpendicular cliff to the 
surface 

The examination of the surface of the encircling 
reef shows it to have been formed by corals, bound 
together by other organisms. These corals form a 
definite (lass not extending below 25 fathoms in any 
luxuriance. They feed mainly—and many entirely— 
by their commensal algse, so that they, as also the 
nullipores, arc dependent for their growth on light and 
constant change of the water They arc profoundly 
affected by any deposition of mud, and for this reason 
upgrowing shoals are rare in lagoons except near 
passages The enormous amount of mud formed Is 
shown by its sinking as a deposit around atolls. The 
muddy water that streams out of the lagoons in stormy 
weather shows where it originates, but tittle can come 
from the surface of the reef, which is stationary in 
height, nnd still less from the reef platform, covered 
as it is by the bodies of living organisms It is the 
result of the action of the boring and sand-feeding 
animals of the lagoons breaking up the coral skeletons 
and grinding them into the finest mud, much of which 
passes into suspension in the water. The corals on 
any low part of the encircling reef over which the 
lagoon water may pour are killed by this mud, leaving 
bare areas Tor the entrance of boring organisms, with 
the result that a new passage may be cut through the 
rim into the lagoon That solution is also of great 
importance in the lagoons seems certain, for the mud 
at the bottom of such a lagoon as Suvadiva contains 
more than 2 per cent, of silica, whereas the sand of 
the reef has less than 004 per cent. 

At 40 fathoms different genera of corals, not depen¬ 
dent on commensal algse, dominate, and at the edge 
of the reef platform arc the builders, their mortar 
consisting mainly of the encrusting Polytrema They 
range from the surface, where they are almost choked 
out by others to 50 fathoms or more, and probably 
form an important connecting link between the sur¬ 
face builders and the true deep-sea corals, which in 
the tropics are seldom found above this latter depth 
Their rate of growth, and also that of the surface 
forms, is enormous Indeed, it would be moderate 
to estimate that a shoal at 35 fathoms would be built 
up to the surfare in iooo years, and that one at 50 
fathoms w r ould scarcely take more than twice as long. 

Rerent work has shown that all coral reefs can 
scarcely be explained on one method of formation. 
Four modes naturally suggest themselves 1 (r) (Fig. 

1) On any elevation on the bottom of the ocean seden¬ 
tary animals naturally congregate Their remains 
build up its summit to an extent out of all proportion 
to the upgrowth of the surrounding area, so that it 
ultimately approaches the surface. The deep-s£a 
corals in warm latitudes give place to their in tu¬ 
rned late depth allies, and these again to the rfcf 
builders, so that our peak is ultimately crowned with 
a ayrface reef. It will be readily understood from the 

1 A fa Lie eoDtldwation of rana of lira tWwi hen put fawwd will It 
ft* ml fa "The Fauna aitd G«*nphy of the Mahflvo and Laecadfa* 
XrehlpekiQH,/’ pp. 11-90, 146-1> 3 , 3 ■ 1 - 34 * sod 376-419. 
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description above of a typical atoll that such a reef channels would be retained and even deepened as the 
extends outwards on its own talus to form a great run grew up. Each piece of rim as it formed would 
broad plateau. Boring organisms enter on its central give a protected area behind ^itself around which the 
part and cause the rock to decay. Sand-feeders follow currents would sweep, and might thus become separ¬ 
ated as a distinct bank or atoll. The same action 
might occur at two or three levels, and ip this wav 
the whole bank, instead of being crowned by one atoll 
nng, might be surrounded by a series of secondary 
atolls, their rims again formed by series of still smaller 
tertiary rings This, in truth, appears to be the case in 
the Maldives, but the continued upgrowth of the rims 
of the secondary atolls is uniting the outer aides of the 



Fic 1 —DUgrim lo illustrate the first melhod of formation or in atoll 
a, Original m nnd on the ha floor n 1-4, Growth of the same to form 
a surface reef C 1-3, Extension outwards and foimailon of an atoll 

and triturate up the fragments, throwing a constant 
stream of fine mud into suspension in the water to be 
removed by the tidal and other currents Assisted by 
the solubility of coral in sea-water, a lagoon is formed 
in the centre of the reef, and passages are cut later 
from it along the lines by which its muddy water 
escapes. The process may continue to form an atoll 
of the largest size, such even as Funafuti or any of 
the Ellice and Gilbert groups, which appear to have 
arisen on a single mountain range 
(a) (Figs, a and 3) The second method of formation 
depends on the power of the ocean currents to cut 
down land and form submarine banks It is exempli¬ 
fied by the Maidive Group, the main chain of which 
is more than 300 miles Jong, and lies at right angles 
to the monsoon currents ol the Indian Ocean Here 
the action of the currents appears to have cut down 
a great tract of land, or at feast a series of peaks, to 
form a plateau more than 100 fathoms in depth (Fig 
3). It is easy to see how the loose mass of cinders 
formed in a submarine eruption might be so cut down 
to 30 or even 50 fathoms, but this action, when first 
proposed for the Maldives, seemed extreme. It has, 
however, received strong support from the work of the 
Siboga Expedition in the East Indies. At depths 
below 50 fathoms it is obvious that from the first the 
organisms on the periphery of the bank so formed 
would grow up more rapidly, and so an atoll as such 
would directly arise (Fig. 2) The whole action might 
proceed extremely rapidly Indeed, it is not unlikely 
that the shoal marking the site of what was once 



F10. x—Diagram Aim second method of formal Lon of an atoll, a. Con lour 
of orjlnd I Hand a, The am cot down to form a plateau 

Falcon Island, Tonga, will by 4000 a . d . be occupied 
by a considerable atpll. The action on a land like the 
^laldlves, which foof considerable linear extent and of 
more solid construction, would proceed more slowly 
tflttd show many modifications, A certain number ot 
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Fic u, -Section of ih outer edge of one or the Meldive alolli a. Founda¬ 
tion of primitive rock Cut down by the currant* n Upgrowth of tb 
run by the deep-eea, Intermediate depth and reef organuma. C Eaten- 
nlon outwards by muni of the taint bIojm m Lagoon. {Scab «n 

'atAdmi ) 1 

tertiary rings, while their inner parts are being re¬ 
moved. 

(3) (Fig 4) A fiat terrace is formed around the shore 
of an island by the action of the sea on the land, and 
is covered at its edge by reef organisms, or a fringing 
reef is formed Subsequently, the edge of the terrace 
grows outwards and Us Inner part is removed as in 
(i), forming a barrier reef. Eventually, the original 
island, owing to similar causes, disappears, leaving 
an atoll This method is of quite wide occurrence in 



Fig. 4.—Suctions acrau (1) Oogsa Leva, Fui, llmastann. and ($)Wihp, 
Fiji, volcanic, to llloRtrata tna third ok 1 bod of formation- a, Bupftbnid 
contour of the original land, n. Section nevou Iho mining land wd 
nit (Fir rtUal teaid many Omit tkd hdttttmiaL . i * 

areas where elevated coral reefs are found (Flgv 
Every stage can be followed in the limestone islands 
of the Fiji group. It also occurs, though much, aOpite 
slowly, around other Islands. A good eaanmp.Je. 
Wakeya, Fiji, which has lo the west a Inroad fringing 
reef, half formed by a terrace out out of the hnyEafia, 
half by a true coral formation, and to the east * l 
raef separated by a channel jft miles from Hie 
which still retains a definite terrace of tbit vote«» 
rock 4,4). 
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„ (4) Lostly r the subsidence of land might give a suit¬ 
able foundation on which a reef could build up to the 
surface either as an fetoil or subsequently to form one 
It has no doubt constantly produced large areas where 
(1) and (2) could act, but, where it has directly brought 
abdut the formation of atolls, it has probably been a 
purely local phenomenon. In no case can the mere 
existence of any atoll or reef be considered as evidence 
of any subsidence. Certain elevated reefs appear 
possibly to have owed their origin to this mode of form¬ 
ation, but there is no definite evidence in support of 
it for any existing reef, though certain reefs in the 
East Indies and to the south-west of the Indian Ocean 
may have so originated 

The first three modes of formation resemble one 
another in that to produce the characteristic lorms of 
reefs they depend on factors which tan be ilearly seen 
in progress at the present day. Indeed, on each atoll 
may be found the same influences at work as produced 
its structur e and appearance. The topography of the 
numerous submerged tropical banks of the Indo- 
Pacific region, that reach within 50 fathoms of the 
surface, strongly supports (1) and (2), but the examin¬ 
ation of others at greater depths, such as the Sava 
de Malha and Nazareth, is exceedingly desirable 
More light, too, is imperatively demanded on the con¬ 
ditions and life of atoll slopes and shoals from 50 to 
;oo fathoms, where the characteristic deep-sea con- 
Litlons would seem to prevail The study of the fauna 
also down to these depths over any large region or 
ocean may confidently be expected to throw a flood of 
light on the distribution of marine forms, and thus 
enable us to predict with some additional degree of 
certainty the former distribution of land and sea 

J. Stanley G ah diner 
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PHOTO-TELEPH ON Y. 

'T'HE transmission of speech by light was first 
A realised nearly a quarter of a century ago by the 
invention of Prof. Graham Bell's photophone, a full 
description of which will be found in Nature, vol 
xxlii. p. 15 The transmitting instrument contained a 
small silvered disc or diaphragm of thin microscope 
cover-glass, which was damped around the circum¬ 
ference like the diaphragm of a telephone. The 
receiver was a large parabolic mirror, at the focus of 
which was fixed a selenium cell in circuit with a tele¬ 
phone and battery. A beam of light from the sun or an 
electric lamp was reflected by the silvered diaphragm 
to the parabolic mirror, which concentrated the rays 
upon the selenium cell. The speaker’s voice was 
directed upon the bade of the diaphragm, causing it 
to vibrate In correspondence with the sound waves; 
the rapid changes in the curvature of its surface which 
accompanied the to and fro movements of the central 
parts of tht'dlaphragm varied the concentration of the 
light upon the selenium, and since the conductivity of 
the selenium varied with the illumination, sounds were 
produced in the telephone similar to those by which the 
transmitting diaphragm was agitated. 

Though the performance of the photophone was for 
short distances surprisingly perfect, it failed for several 
reasons to give satisfactory results when the trans¬ 
mitter and the receiver were separated by more than 
two or th tap hundred yards, and for a long time all 
attempts to fender the Invention practically useful were 
afjandonqd. The resuscitation of the photophone in a 
trifled form has resulted from (he recent discovery 
of the “ speaking art/ 1 \ 

Amtfjteart ego Dr. H* T» Simon, of Gfittingen, 
having noticed the curious sounds given out by an arc 
hbttp wlten one Of Its leads happened to he near a wire 
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supplying intermittent currents to an induction coil* 
was led to try the effect of superposing a microphone 
current upon the current feeding the lamp. With thb 
object he interposed the secondary coil of a suitable 
transformer into one of the lamp leads, while the 
primary coll was connected in circuit with a battery 
of two or three cells and an ordinary microphone, the 
latter being placed in a distant room. Words spoken 
into the microphone were distinctly repeated by the arc, 
which was found to constitute an excellent telephone 
receiver. The simple arrangement originally em¬ 
ployed by Dr Simon has since been modified in some 
details, notably by Mr. W Duddell, who in 190b 
caused an arc lamp to address a large audience in the 
hall of the Institution of Civil Engineers 1 That such 
an effect should be produced by so small a cause as 
the feeble induced microphonic currents is surprising; 
Mr. Duddell has, however, shown experimentally that 
a periodic variation of the order of 1 part in Jo,ooo of 
the mean current supplying the arc will alter the vapour 
column sufficiently to produce sound-waves. 

No change of luminosity while the arc is talking can 
be recognised by the eye, but if the light is caused to 
pass through a transverse slit upon a moving kine- 
matograph film the developed negative shows a 
succession of narrow bands of varying brightness, 
indicating that considerable changes actually do occur 
in the intensity of the light. 

Prof. Graham Bell suggested in 1893 that the speak¬ 
ing arc might be used as transmitter in phonographic 
work. His suggestion has been followed up with 
conspicuous success by Dr. Simon himself and by Ms* 
Ernst Ruhmer, of Berlin, the latter having been able 
to transmit intelligible speech across distances up to 
15 kilometres As a transmitter he uses a search¬ 
light projector having a parabolic mirror of silvered 
glass at the focus of which is the speaking arc: the 
carbons arc placed horizontally along the axis of the 
mirror with the positive carbon outwards, A small 
telescope serving as a finder may a conveniently Be 
attached to the projector. The light is received, as ih 
the older apparatus, by another parabolic reflector 
having a cylindrical selenium cell fixed axially at ill 
focus It is chiefly to the peculiar quality of Ms 
selenium cells that Mr. Ruhmer attributes the excel¬ 
lence of his results The cells are of a pattern pro¬ 
posed by the present writer in 1880 (Nature, vol. axil), 
p 59) Two thin wires serving as electrodes are 
wound spirally, very close together but not touching, 
around a cylinder of unglazed porcelain, upon whiak 
a fine double screw-thread (to receive the wires) hdfc 
been formed before baking. The ^ surface of ^ the 
cylinder is covered with a thin coating of seleniurtft 
which is afterwards crystallised; thus the two wive 
electrodes are Joined throughout their length by the 
sensitive substance Great importance is attached ID 
the mode in which the crystallisation is effected. 
Vitreous selenium may be crystallised either, as is 
usually done, by gradually heating It up to a tempera¬ 
ture somewhat above 100 9 C. pr by melting it at « 
high temperature—about 250°—and letting it gradually 
cool down. In the latter case the crystalline surface 
appears to be of a coarsely granular structure, and It 
has long been known to the writer that selenium thus 
prepared is much less affected, as regards conduc¬ 
tivity, by changes from darkness to llAt than the lino* 
grained variety obtained by the otherprocess. This 
is confirmed by Mr. Ruhmer, but he nas added the 
further interesting observation that the coarsogfainad 
kind— 11 soft ” selenium he caffs it—is immensely more 
sensitive than the other, or H hard M selenium, to small 
changes of Illumination, and, idgcovw, that it ro 

1 A dalM <WiplU» of hb apm«M b ibea is /»•* ha 
Kkstrloj EssIm* n, vol urn. p. 
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ftponds to such changes far more quickly Hence it 
is particularly wellr suited for use In a photophomc re¬ 
ceiver It is found advantageous to enclose the 
selenium cell in an exhausted glass bulb, like that of 
an ordinary glow lamp 

In order that the apparatus may be serviceable when 
the atmosphere is too misty, or the distance too great, 
to admit of the transmission of speech, Mr Ruhmer 
has provided an arrangement for telegraphing audible 
Morse signals to the receiving station The micro¬ 
phone 15 taken out of the circuit, and an automatic 
current interrupter, or 11 buzzer," inserted in its place 
When this is operating, the arc emits a loud continuous 
note, which can be broken up into periods correspond¬ 
ing to dots and dashes by a simple key m the primary 
circuit Such signals are plainly heard in the receiving 
telephone when speech would be inaudible, and the 
device is superior to the heliograph in that the signals 1 
may be made more rapidly, and cannot possibly be | 
detected by parties for whom the) are not intended j 

It is said that the whole of the apparatus here de- | 
scribed is now being manufactured commercially by a ! 
leading firm in Germany ! 

Shelpohd Bidwfi i 


NOTES . 

Tiib centenary of the death of Immanuel Rant was cele¬ 
brated on February la by the University and the town of 
Kdmgsberg, in the present*? of the Prussian Minister of 
Education, Dr Studt, and various representatives of German 
academic corporations, A short article inspired by the 
occasion appears elsewhere in this issue. The proceedings 
’began, savs the Berlin correspondent of the Timer, with the 
unveiling of a memorial tablet by Dr. Studt, who delivered 
a message from the Emperor William, and referred in the 
opurae of an address to the servites which KanL had rendered 
jtp learning and to the world, The Minister further 
announced that he had assigned a sum equal to 500I from 
the public resources ut his disposal in support of the teat hers 1 
aid fund The town of Knmgsberg has devoted a similar 
bam to the foundation of an annual prize for essays on 
philosophical tabjoits On the memorial tablet which was 
Unveiled on the wall of the Royal Castle in the Kantstrasse 
J fe inscribed the wrll-known saving of Kant —" The starry 
sky above me, and the moral law within me " In com¬ 
mendation of this anniversary a special meeting of the 
British Academy was held on Friday, and a paper upon 
Rant’s work and influente was read by Dr Shadwurth 
1 Hodgson 

,■ Some considerable rearrangements have been made in the 
unaseums at the Royal BotaniL Gardens, Kew A new 
gallery ijo feat long by 16 feet wide at the bock of museum 
No. ill was opened on February 1 To this the entire 
collection of Gymnusperms (Conifers, Cyiads and Gnetaces, 
Including Wdwitsrhia) has been transferred The space in 
museum No, 1 thus set free has been utilised In making 
a more, effective display of its contents, which had become 
Very crowded. The well-lighted wall-space in the new 
gallery has enabled the collection of maps and plans of the 
establishment at various periods to be brought together 
Several of these have been contributed by H M. the fate 
Queen and by H.M.’s Office or Works, and are of consider¬ 
able historical interest. A set of the fine photographs of 
Xew in its various aspects whkh were sent by the Govern¬ 
ment to the Paris Exhibition of 1900 are also shown, as 
veil ga an extensive aeries of photographs of coniferous trees 
jki their native countries 
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The eighth International Geographical Congress, which 
will meet at Washington, D.C , In September next, will he 
the first international meeting of geographers In tile 
western hemisphere. The congress will convene in Wash¬ 
ington on Thursday, September ff, in the new home of the 
National Geographic Society, and will hold sessions on 
September 9 and io, the latter under the auspices of the 
Geographic Society of Baltimore, Leaving Washington on 
September 1a, the members, associates and guests of the 
(ongres* will be entertained during that day by the Geo¬ 
graphical Society of Philadelphia, and on September 13, 14 
and 15 by the American Geographical Society in New York, 
where scientific sessions will be held, on September 16 they 
will have the opportunity of visiting Niagara Falls ( en route 
westward by special train), and on September 17 will be 
entertained by the Geographic Society of Chicago, and on 
September 19 and 30 they will be invited to participate In 
the International Congress connected with the World's Fair 
in St Louitf The subjects for treatment and discussion In 
the congress are classified as follows —(1) Physical geo¬ 
graphy, including geomorphology, meteorology, hydrology, 
Ac , (2) mathematical geography, including geodesy and 
geophysics; (3) biogeography, including botany and zoology 
in their geographic aspects, (4) anthropogeography, In¬ 
cluding ethnology, (5) descriptive geography, including ex¬ 
plorations and surveys, (f>) geographic technology, including 
cartography, bibliography, Arc.; (7) commercial and in¬ 
dustrial geography, (8) history of geography, (9) geo¬ 
graphic education All correspondence relating to the 
longrcss and all remittances should be addressed, The 
Eighth International Geographic Congress, Hubbard 
Memorial Hall, Washington, D.C , U S.A 

1 iif death is announced of M Firmln Bocourt at the age 
of eightv-five years M Bocourt was formerly curator of 
the Paris Museum of Natural History, and during his Ufa 
took part in important expeditions to Siam, Mexico, and to 
Central America 

The British Medical Journal announces that the Senatus 
Academic, us of the Universily of Edinburgh has awarded the 
Cameron prize in practical therapeutics to Prof Niels R. 
Finsen, of Copenhagen, in recognition of his pioneer work 
in connection with the appliinLum of light rays to the 
treatment of disease 

Ar the jubilee meeting of the Royal Scottish Acbori- 
lultural Society held in Edinburgh on Tuesday, a resolution 
w<ib agreed to Vxpret>sing the opinion that the Board of 
Agriculture should now rake steps lo give effect to the re- 

I nnunendalinn of the departmental lommittee on forestry, 
so far as Scotland was romerned, by providing an estate 
to serve as a State forest demonstration area, and also by 
providing experimental plots in connection with Edinburgh 
University 'Ihe motion also expressed the view that 
forestry education in the country would not be adequately 
provided for until these facilities were provided and a 
thoroughly equipped forestry srhool was established In 
Scotland. 

On Tuesday next, February aj, Mr. I* Fox well will de¬ 
liver the first of three lectures at the Royal Institution on 

II Japanese Life and Character," and on 'Thursday, February 
as. Prof H L Callendar will commence a course of three 
lectures on “ Electrical Methods of Measuring Tempera¬ 
ture." The Friday evening discourse on February 36 will 
be delivered by Mr. Alexander Siemens, hie subject being 
“ New Developments In Electric Railways " f on March 4 by 
Prof. W. Stirling, on f* Breathing In Living Things "; nod 
on March 11 by Prof. F. T. Trouton, on the u Motion qf 
viuwyug Substances " 
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At the fourth monthly dinner of the I-ondon Chamber of 
Commerce on February io, a discussion took place on 
11 British Industrial Neglect of Applied Science ” Sir 
Arthur Rilcker occupied the chair, and in opening the de¬ 
bate said It was no doubt true that there had been in the 
past a certain want of appreciation on the part of English 
commerce, of that careful scientific training for those who 
were to take the leading parts in it, whlrh was characteristic 
of education in some other countries. They had to nsk 
themselves why it was that In this country the trained uni¬ 
versity man was not in the same demand in indusirinl circles 
as he was, for instance, in America , why it was that the 
right article was not asked for, and whose was the fault 
that it was not supplied The matter of crucial importance 
was the fact that it was absolutely necessary to draw the 
educationist and the business man closer together Among 
the subsequent speakers were Sir William Angon, Sir 
William Ramsay, Prof. Armstrong, and Prof. Meldola 

In connection with the centenary of the Royal Philo¬ 
sophical Society of Glasgow, Mr G T Beilby delivered a 
lecture on "Advances m Chemical Industry during the 
Nineteenth Century " In the hall of the society on February 
10 Summing up the position of chemical industry, Mr 
Beilby remarked that it was evident that its widely inter¬ 
national character, and its close touch with the must recent 
advances in chemistry, physics, engineering, and even with 
certain branches of biology, was making the position of its 
leaders a more and more exacting one. It was therefore 
imperative that the men who were to take the lead in the 
immediate future should be prepared with an equipment 
which would enable them to work, either in alliance or in 
competition, with the best men of any other nation Re¬ 
ferring to Mr. Chamberlain's recent injunction to the 
financiers in the City of London " to think Imperially," Mr 
Beilby proposed to his fellow-workers in applied science that 
they should strive 11 to think scientifically and inter¬ 
nationally," in order that they might be prepared to measure 
themselves, not against the men of any narrow class or 
nationality, but against the best workers or the world 

The Great Northern and City Railway was opened to 
traffic at the beginning of this week. We gave a few 
particulars of this new tube on the occasion of its complc 
tion a few weeks ago Certain alterations in connection 
with the signalling arrangements which were required by 
the Board of Trade had, however, to be made before the 
railway could be thrown oped to the public 

A correspondent sends us a cutting from the Homeo¬ 
pathic World of January 1 in which it is stated that Prof 
Wm. Harvey King, of New York, and Mr Hammer have 
found that if a tube containing radium is immersed in water 
for a time, the water becomes radio-active and is capable 
of affecting a photographic plate Prof. King Is said to be 
testing the therapeutic value of water that has thus been 
subjected to .the action of radium 

In NatOrh of October a;, 1903 (vol Ixvhi p- 599), a 
peculiar kind of lightning Was described by Prof W. H 
Everttt, its remarkable feature being that it ascended in 
rpcfcet fashion from a cloud Into dear sky. Referring to 
the observations of flashes of ordinary character described 
by Mr- W.' A. Lee In Nature of January 7 (p. sag). Prof 
Everttt writes to say there could be no mistake about the 
ttckoMJkf, flashed seen by Prof. <P.„ Bruhl and himself. 
Rftfr firuhf. Ip confirming the observations, says ■—" The 
&trts;pi*hi thoractarfittlcs of those flashes were that they 
drift feflbraAtified, that they passed upwards Into the clear 
M W%lf h probably connected therewith, their dura- 
tl^p Wa* pndoubtedly longer than that of ordinary flashes.*' 
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A MEETING of the Nagrl Sabha, Benares, for the com¬ 
pilation of an authoritative Hindi dictionary of scientific 
terms was held, the Pioneer Mail stales, early in January. 
The glossaries prepared by the Sabha of the mathematical, 
the astronomical, the philosophical, and the chemical 
terminologies were revised and finished. The revision of 
Ihe first three was, comparatively, on easy task, on account 
nf the existente of suitable Sanxknt equivalents, but the dls- 
tussion on the chemical glossary was more protracted. 
Most or the? English names of elements were adopted with 
slight Hindlsed forms, as, for instance, Karb for carbon, 
Sphur fir phosphorus 'Ihe committee could not come to 
an agreemerr as regards a suitable Hindi term for oxygen. 
More than seven names were suggested, but each one was 
considered unsuitable and was rejected It was finally re¬ 
solved to consult Drs J (' Bose and P C RAy, of Calcutta, 
and Prof Deshmukh, of Bombay, on the point 

The report of the medical officer of health for the City 
of London for the six weeks ending December 31 is mainly 
occupied with a review of the fourth report of the Royal 
Commission on Sewage Dr Collmgndge Is in general 
Agreement with the remedial measures there suggested for 
dealing with polluted shell-fish, but considers that the con¬ 
trolling authority for the Thames should be Ihe Corpor¬ 
ation of London as Port Sanitary Authority so far as their 
jurisdiction over the river now extends Ihe remainder of 
the report contains the statistical data and records of the 
seizures 0/ sewage-polluted shell-fish 

In addition to the articles of a more technical character 
in the December (1903) number of the Johns Hopkins 
Hospital fluJJetin (vol. xiv , No 153), Dr C A Herter 
writes pleasantly of the influence of Pasteur on medical 
science. He remarks that the most significant feature 
perhaps of Pasteur's contributions to medicine is thPir direct 
dependence on the principles of physics and chemistry, aijd 
that sound medicine must rest on sound biological concep¬ 
tions It is also announced that it is proposed to found a 
memorial to Major Walter Reed, to whom in a large degree 
is due the discovery of the mode in which yellow fever, is 
spread by the mosquito 

Of new journals there would seem to be no end, two of 
the lateit additions bring the Archivto di Fisiologia, edited 
b> Prof Fanti, of Florenre, and the Journal 0/ Infectious 
Diseases , edited h\ Dr Hektoen and Mr Jordan The 
former will deal especially with experimental physiology, 
'ihe Journal of Infectious Diseases has been established in 
connection with the Memorial Institute for Infectious 
Diseases, Chiiago, by the munificence of Mr- and Mrs 
Harold F. McCormick It will be devoted to the publi¬ 
cation of orlginnl investigations dealing with the general 
phenomena, rausatmn and prevention of infective diseases. 
The first number (January) is a volume of a00 pages, ex¬ 
cellently printed and well illustrated, and contains a number 
of papers of considerable interest and v«due, e g. the 
cultivation of Trypanosoma tirucei, by Messrs Novy and 
McNeal, spotted fever, by Messrs Wilson and Chownlng, 
a study of fhirotoxic serum, by Mr Portis, changes in the 
bacterial flora of sewage, by Messrs Winslow and 
Belcher, &c 

An addition to the fragmentary information now exist¬ 
ing concerning the life of Nicolb Tartaglla is discussed by 
M. V Tonnl-Bazza in the 4 th dei Ltncei Tartaglla, Who 
died in 1557 at the age of fifty-seven, is best known to modern 
mathematicians for the port he played in the resolution of 
the Cubic equation, and the document In question is an 
application for the copyright of the work which Tartaglla 
issued In 1546 entitled 11 Quesltl et Inuentkmi diverse. 11 
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The Bulletin of the French Physical Society contains a 
preliminary account of the work of the French Geodetic 
Expedition which was sent out in 1901 to measure a new 
base line in the region of the Andes. In addition to this 
work the expedition has undertaken a series of measure¬ 
ments of the intensity of gravitation at Riobamba (altitude 
3000 metres) These observahons confirm Bouguer’s 
formula for reduction to sea-level, which takes account not 
only of the altitude, but also of the attraction of the under¬ 
lying stratum of earth If, following the views of certain 
geodetists, the correction due to the second cause is omitted, 
discordant results are obtained 

The last addition to the M Manueli Hoepli " is a pocket- 
book on the mathematical theory of elasticity by Prof 
Roberto Marcolongo, of Messina The book is written for 
students who have received a general preliminary training 
in the methods of higher mathematical analysis, at the 
some time the introduction of the subject of elasticity proper 
is preceded by two chapters dealing with harmonic functions, 
the theory of the potential, Green's, Gauss’s and Dirkhlct’s 
theorems and allied matters The book should afford an 
excellent introduction to the general theory of the equations 
of elasticity , for the discussion of special problems the reader 
is referred to the larger treatises on elasticity. 

Tiie February number of Knowledge and Scientific News 
gives an account of what appears to be the first successful 
urhievement of artificial flight, by Messrs. Orville and 
Uilbur Wright That these broLhers have been successful 
in gliding experiments performed under gravity is well 
known, but they now appear to have succeeded in raising 
themselves from the ground by a motor-driven machine 
which, after running along a monorail for 40 feet, rose 
Into the air, and was driven in the face of a gale blowing 
at about 25 miles an hour, with a velocity of about 10 miles 
an hour relative to the ground, or 35 miles an hour relative 
to the wind In the last trial the machine flew half a mile 
relative to the air, or 83a feet relative to the ground ll 
Is sincere!) to be hoped that this success will not, as in sc 
many previous instances, be followed by a fatal accident 

A biographical notice of Prof Angelo Maffucci, whose 
death on November 34 has already been noted, Is con¬ 
tributed to the Atli dei Lincet by Signor FoA. MafTucct 
was born at Calitri, in the province of Avellino, on October 
17, 1847, and his family, being farmers, naturally wished 
him to become either a farmer or a priest, but he preferred 
to go to Naples and study medicine In 1B73 he gained a 
medal for his campaign against the cholera, and some time 
later he became assistant In the Institution of Pathological 
Anatomy under Prof von Schrdn In 188a he was 
appointed professor of pathological anatomy at Catania, 
and in 1884 was elected to a chair at Pisa, which he held 
until his death. His most important work dealt with the 
infection of the embryo by the tubercle bacillus, as bearing 
on the heredity of tuberculosis He received the Balbi-Valier 
prize of the Venetian Academy and the gold medal of the 
SocJetA del Quaranta (Society of the Forty). When near 
his death he proposed to found a scholarship in pathological 
anatomy at pfsa. 

In the first part of vol. hum. of the Zeificfcfri/t fUr 
‘wusenachaftlithc Zoo logic Prof. E Rohde continues the 
account of his investigations Into the structure of the 
organic cell. A second article, by Mr A. Kblliker, is de¬ 
voted to the development and origin of the vitreous humour 
of the eye, the author arriving at the conclusion that this 
•tructure, Although essentially of ectodermal origin. In the 
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course of Its development Includes certain mesodermal 
elements. The remaining contents of this part Include an 
account of the 11 Tomtisvaryache organ, 11 found at the base 
of the antemue of myriopods, by Dr. C. Hennings, and an 
article, by Mr C Theslng, on spermatogenesis In cephalo- 
pods. 

“ Current Misconceptions In Natural History 11 is the 
title of an article by Mr J. Burroughs in the February 
number of the Cenluty Magazine t in which the author 
deprecates the popular tendency to invest animals with 
human attributes and human modes of thought. Especially 
Is the author convinced that animals do not consciously 
teach their offspring, urging the improbability of their 
being able to reflect upon their future any more than upon 
their past, or that -hey are solicitous about the future well¬ 
being of their young any more than about their own 
ancestry With great fairness Mr Burroughs quotes, how¬ 
ever, a letter from President Roosevelt in which somewhat 
opposite opinions nre expressed, the President stating his 
belief that 11 there is a large amount of unconsaouj teach¬ 
ing by wood-folk of their offspring " Possibly, as the 
author states, the divergence of view is largely owing to 
the difference in meaning attached by the two writers to 
the same words 

The Rapid Review —a new magazine issued by Messrs. 
C Arthur Pearson, Ltd —contains three pages dignified by 
the title 11 The Science of the Month," in which extracts are 
given from published articles on the physiology of fatigue, 
plants and anesthetics, and cancer, and from reports of 
Prof Lankfrster’s Royal Institution lectures on extinct 
animals 

Messrs Swan Sonnknschein and Co f Ltd , have pub¬ 
lished the 11 Public Schools Year Book " for 1904 This 
useful work of reference was founded by three public school 
iren representing Eton, Harrow, and Winchester, and the 
present is its fifteenth year of publication. Among Im¬ 
portant additions to the current issue are sections dealing 
with the education of engineers and musicians The annual 
has become indispensable to parents sending their boys to> 
a public school, and to the masters in such institutions. 

A seventh edition of 11 Dynamo-Electric Machinery," by 
Prof. S. P. Thompson, F R S., is being published by Messrs. 
E and F. N. Spon, Ltd. With the development of the 
subject it has become necessary to divide the work Into two 
parts. Part i of the new edition has been issued, and deals, 
only with machinery for continuous currents The con¬ 
cluding part, describing machinery for alternating currents,, 
is in the press, and Is expected co appear during the present 
year. Chapters on dynamo design, which were published 
in 190a as a separate book, are now embodied In the present 
work. 

We are asked to announce that the preliminary work for 
the Technolexicon of the Society of German Engineers must 
be concluded by Easter of this yesr, so collaborators are 
requested to send in all outstanding contributions. Thla 
universal technical dictionary for translation purposes, in 
English, German, and French, the compilation of which 
was begun In 1901, has received help up to the present timer 
from 363 technical societies at home and abroad j 51 of these- 
aro English, American, South African, &c., 374 Germad„ 
Austrian, and German-Swlss, and 38 French, Jlelgtetf, and 
French-Swlss societies No less than SJ73 flntih and in¬ 
dividual collaborators have promised contributions to tffco 
dictionary. Cbmmunkatioos referring to the dictionary 
should be addressed to Dr, Hubert Jansen, Berlin (NW. y), 
Dorotheenstrasse 49, 
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A recent number of the Compies rtndus contains an 
important paper by ProF. Becquerel on the light emitted 
spontaneously by certain salts of uranium. The light 
emitted Is out of all proportion to the feeble radioactivity 
•of the salts, and Is most marked in those salts which 
phosphoresce most brilliantly when exposed to light. In the 
case of the double sulphate of uranyl and potassium, it was 
found that whilst different specimens varied In phosphor¬ 
escent and luminescent power, the light emitted was the 
same, whether the salt hod been kept in the dark during 
•eight years or had been recently exposed to the light of an 
arc or to the radiations of radium salts It is of interest to 
note that the author is of opinion that the study of uranium 
and thorium would have led, though perhaps somewhat 
‘slowly, to the recognition of most of the facts whiih have 
been brought to light by the investigation of radium and 
polonium 

In the SitMungsberichte of the Prussian Academy Prof. 
Rlcharz and Dr Schenck direct attention to some very 
striking 11 analogies between radio-activity and the be¬ 
haviour of ozone 11 Freshly prepared ozone and ozone that 
has been decomposed by deozonlsers have the power of 
causing condensation in a steam jet, and impart con¬ 
ductivity to the air ui a similar manner to those metallic 
-salts which emit Becquercl radiation The photographic 
•affect of radio-active substances has also been observed in 
Che case of ozone, and although it does not act upon barium 
platlnlcyanlde or zinc oxide, it causes hexagonal zinc blende 
Co fluoresce brightly, and this Is regarded as evidence that 
massive ions are produced comparable with the a rays of 
radium and the canal rays of the vacuum tube. Platinum 
that has been in contact with ozone exhibits induced radio¬ 
activity, and it is suggested that the slight conductivity 
normally observed In the atmosphere and certain of the 
effects produced by radio-active bodies may perhaps be due 
Co the formation and decomposition of ozone or hydrogen 
peroxide. 

An ingenious apparatus for measuring the electrical con¬ 
ductivity of aqueous solutions at high temperatures is de¬ 
scribed by Messrs Noyes and Codidge in the ZeitjcJifi/t fUr 
phystkaltsche Chetme. The conditions to be satisfied were 
Chat the vessel should withstand, without leakage, pressures 
lip to the critical pressure of water, that the lining of the 
-vessel should be entirely unacted on by aqueous solutions, 
that the electrodes should be efficiently insulated from the 
walls of the vessel at temperatures exceeding 300° C , and 
that the temperature should be maintained constant within 
o-i° C. The desired result was accomplished by using a 
-steel bomb lined with platinum and closed by a washer of 
pure gold wire. The electrodes were of steel covered with 
platinum foil, and were bolted into the top and bottom of 
the bomb, from which they were Insulated externally by 
means of mica and Internally by means of rings of quartz- 
'crystal made tight by gold wanhers. The whole apparatus 
was heated in a vapour bath, and conductivity measure¬ 
ments oou|d be made with an accuracy of o 35 per cent, up 
40 300° C, whilst the fouling of the solutions was in¬ 
appreciable even at i/aooo normal, 

fr , 

Tint additions to the Zoological Society's Gardens during 
thp post ytosA Include a Bonnet Monkey (Macacus skmeus) 
froth, India* •pnsefatsd by Mr. F.* dlockler; two Y e |h>w- 
wfogbd parrajeeets (Broiogsrys vifsscsns) from Brazil, a 
Parrot (Posocephalus ssnsgdlus) from West Alrtta, 
£*gUs (AquO* ehryioitus), European, promoted 
Listed a Royal Python (Python rtgm) 
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from West Africa, presented by Mr. Cecil T. Reaney; a 
Slmpue Monkey (Semnoptthecus mekmophus) from Sumatra, 
am Indian Brush-tailed Porcupine (Atherura fasciculata) 
from Siam, a Great-billed Weaver-bird (Plocem mega- 
rhynchus ) from India, deposited 


OUR ASTRONOMICAL COLUMN . 

Epheherib for the Minor Planet (7), Iris —The follow¬ 
ing is an es tract from an ephrmrris for the minor planet 
Ins published by Dr J Riem in No. 3936 of the dftrona- 
mtsche Nachnchten. It will be remembered that Prof. 
Wendell recently announced the discovery of a variation In 
the brightness of this planet, having a range of 05 to 10 
magnitudes — 


1904 

a 

h m ■ 

8 

B S 

log r 

lORA 

Feb 17 

6 36 26 . 

■ +17 41-5 

.033a 

0*136 

1. 31 

. 6 37 ia 

■M 7 4 i 3 

0334 

. 0150 

» >5 

6 Jfl 3 ° 

+ 17 41 i 

0-336, 

. O 104 

.. 39 

6 40 19 . 

+ 17 40 9 

0338 

.. 0 179 

Mar. 4 

„ 3 . 

. 6 4a 36 

+ 17 40*4 

0-340 

- O 194 
0*208 

• « 45 17 

+ 17 39 0 

o-J 4 * 


Magnitude, February 5 = 7 9, March 8=8 5 

Observations of Mars during 1903.—The general 
results of the observations of Mure made by Mr. Denning 
during 1903 are published In No 3936 of the AstronomischB 
Nachnchten A 10-inch reflector with powers of 35a, 31a, 
333, 450 and 488 was used, and the power 313 was found 
to be the most effective 

The streaks, or canals, on the planet's surface appeared 
to be, without doubt, objective features, but no " doubling " 
was observed Decided changes wefa observed to take place 
in the appearance of some of the markings, but Mr. Denning 
attributes these apparent changes lo the drifting of vaporous 
condensations over the permanent markings rather than to 
any real modifications of the latter. Many brilliantly 
luminous areas were observed, and although they exhibited 
decided changes, Mr. Denning believes them to be per¬ 
manent features, and urges that more definite observatione 
of their latitudes and longitudes should be made and re¬ 
corded. A curious feature of these bright markings is that 
they appear brighter when on the edge of the planet's disc 
than they do at Its centre, behaving, In this respect, like 
faculce on the sun's disc. One rotation period for the planet 
satisfies the observations of all the markings, thus proving 
them to be definite features of the planet's surface rather 
than drifting vapours such as are seen when observing 
Jupiter and Saturn 

Comparing the recent results with those obtained in 
February, 1869, Mr. Denning has determined the rotation 
period of Mars to be ash 37m 33 7s. As this is the mean 
of 13,136 rotations, It should be a very accurate value. Six 
drawings of the Martian surface, made on different dates 
during 1903, uccompan) Mr. Denning's communication. 

A Catalogue of 8*9 South Folae Stars —No. a 1 of the 
Contributions from the Observatory of Columbia University 
Is devoted to a catalogue of 829 stars, all within a® of the 
South Pole, compiled by Prof. Harold Jacoby, acting 
director of the observatory. 

The star places in the catalogue have been obtained from 
measures of twelve plates taken at the Cape Observatory. 
Four of these plates overlap and cover the region within 1® 
of the pole; the remaining eight contain regions sym¬ 
metrically arranged about the Inner four at different hour 
angles, so that they cover the whole region within a® of 
the pole In measuring these plates the star places, a# 
determined from each plate, were corrected for refraction, 
&c. v and then plotted on one large chart, so that the un¬ 
known stars common to any two or more plates overlapped. 
The effects of errors of observation, ana the uncertainty 
due to the possibly different scale-values of each plate, were 
then eliminated, and the whole chart was oriented from the 
known positions of some of the included stars Os determined 
by Sir David Gill at the Cape Observatory. The relative 
positions thus determined should be very accurate, ahd are 
glyen in tht catalogue for the epoch 1895, together with 
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the catalogue number, the magnitude, Lhp south polar 
distance, the C P D number, and the exuit preeesiiional 
corrections for eath star 

Tub Climatoiogv of 1903—As in former *earN, the 
meleordloglsL of the Juvis) Observatory, M J Loisel, has 
published the detailed results of the observations made at 
that observatory during Ihe past *fvir m ihe lUtllvhn de la 
Socifti aslrononuque de France (I'ebruar)) 

The results are graphic ally depicted b\ .1 series of curves, 
one set of whuh shows and compares the r.unfdl, the direc¬ 
tion of the wind, ihe temperature, prehsure and hygroinetnc 
state of the atmosphere, the number of hours of sunshine, 
the state of ihe sky, and the d< 1 hnation and phase of the 
moon for each day A set of table** comparing eorh of the 
four seasons with the corresponding season for each year 
since 1886 shows ihat, on the whole, Ihe winter was warm, 
the spring dry, the summer cold, and the autumn warm 
during 1903 as compared with the mean conditions 'Ihe 
curve deputing the amount of the effective insolation shows 
that during 1903 there were two maxima, one in May the 
other in July, instead of one in July as shown on the curve 
for 190a A comparison of ihe total i»olar radiations 
observed during iqoa and 1903 gives 146,115 and 140,175 
calories resped urly 

Muriijian-mullu Obsfr\ vnnss at Tin- Lick Observ¬ 
atory —'I he results of the meridian-circle observations made 
iit the Lick Observatory during the period August, 1896, 
to March, 1901, by Mr Richard II Tucker have just been 
published in one volume (Publications of the Lick Observ¬ 
atory, vol vi , 1903) The results include about 11,700 
full observations, and a700 observations in one coordinate 
only, for the determination of 4500 stars 

The first pari of the work consists of the results of the 
observations for declination of 361 latitude stars previously 
observed by Prof Doolittle at .South Bethlehem, Pa, and 
Includes 107 stars from the “ Standard Catalogue ” of Lewis 
Boss The resulting declinations are compared, where the 
stars are common to the catalogues, with those given in 
Boss’s catalogue and the Berliner Jahrbuch. 

'Ihe second part of the volume is devoted to the observ¬ 
ations of a 1 circumpolar star*!, all above declination + 8a°, 
in compliance with a request of Dr Auwers Part 111 gives 
the results of the observations of 50 zodiacal stars, made 
during 1H9H at the request of Sir David Gill to furnish 
glares for hjs helioiiinler inen^ures of the major planet* 

The volume jl<*> contain* a description of the obseiv- 
ahons, and their reduction and final results, of 3088 southern 
stars contained in the catalogue observed by Piazzi, at 
Palermo, during the period 179J to 1813 

Ihe stars in the first and second lists of the Astrophoto- 
graphli Conference, of comparison stars for Eros, were 
observed at Lick, and the results are given and discussed 
In the fifth section of the volume 

The observations are concluded with the results obtained 
in some miscellaneous observations made during the period 
1897 to vqoi. These include 49 comparison stars for 
various purposes, 20 proper-motion stars observed for Prof. 
J. G Porter, of Cinunnoti, and several meridian-circle 
observations of Eros, Nova Persei, and two comets. 


M BLONDLOT’S n-RAY EXPERIMENTS.' 


TN his experiments on the rapidity of propagation of the 
Rdntgen rays, the French academician, M R. Blondlot, 
discovered a new kind or rays, which he called n-rays, 
after the place Nancy, In which they were firsr observed 1 
These rays are said to be emitted by an Auer burner, or 
better still by a Nernst lamp of a00 watt power Like tha 
Rdntgen ravs, they are said to pass through aluminium 
with ease, but on the other hand to be absorbed by the 
■lightest film of water, like the longer heat-waves. 
Although they are stated to be absorbed by cold platinum, 
they readily pierce red-hot platinum. 
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Blondlpt has recently found that these n-rays are emitted 
b) the wire of the Nernst lamp even after this has been 
extinguished for several hours, and that, moreover, flints 
which have been exposed to the sun's rays have a dibtlnct 
effect in the sense of the n-rays 

Tn all these observations of Blondlot the action of the 
w-rays consists In general of a brightening of a nun a of 
light under these rays, or rather of a darkening when the 
rays are cut off by interposing either the hand or q lead 
screen between the source of light and the source 0/ the 
n-rays The analysing source of light may be a small 
spark, a bluish flame, a phosphorescent surface, a dark 
platinum plate at dull red heat, or the surface of paper 
feebly illumined by a source of light The dimensions of 
all these analysing sources of light are very small (the 
illumined paper, for instance, being 2 mm. by 16 mm in 
size), and the observation is curried on in a dark room. 

Although the rhange in brightness Is said to be con¬ 
siderable, neither Hlondlot (C /?., cxxxvli., 167, 1903), 
Rubens (Ebenda) nor others (Phys Zeitsch iv , 732 and 
733. 1903) have hitherto succeeded in demonstrating 

objectively the corresponding transformation of energy. 
At the same time the phenomena observed subjectively 
by Hlondlot ruuld not be perceived by Rubens and other* 
in repeating the latest experiments with slightly illuminated 
or phosphorescent surfaces 

Without wishing, for the present, to dispute the objective 
existence of these n-rays, I should like in what follows to 
bring forward the Tact that a whole set of Blondlot's ex¬ 
periments may be almost exactly imitated In their effects 
without employing any source of illumination whatever, and 
that the changes in form, brightness, and loIouf respectively 
of the analysing luminous surface observed by Blondlot 
under a stream of rays, and the interception of a diaphragm 
(Abblendung) may be referred to processes taking plate In 
the eye itself, and, in fact, to the contest between the rods 
and cones of the retma in seeing in the dark. 

It has been known for some time that the laver of rods 
and cones in the retina is the structure which is sensitive to 
light whereby this form of energy, from without, is trans- 
foimed into nerve-stimulation. While, however, experiment* 
on sharpness of vision have lwl to the assumption that the 
power of vision is due to the agency of the rones alone, 
the almost identical anatomical strut lure of the rods admits 
of the conclusion that they also play their part in vision 
But on the ground of more rpcent physiological researches 
on vision in dim light, and the influente of the visual purple 
contained in the rods on colour-perception, we have been 
enabled to distinguish, more and more clearly, the re¬ 
spective modes of action of these two elements of Ihe retina 
and to ascribe to them their different functions A Komg 1 
hod already ascribed to the rods the colourless vision of tne 
totally colour blind m every degree of brightness, the non- 
perception of colour in a very dun light of those otherwise 
able to perceive colours, and the perception of blue J. v 
Kries” went further, and disposed of the still existing 
difficulties and contradictions by putting forward the hypo¬ 
thesis that the rones form our ralour-perceivlng 14 light 
apparatus 11 (“ Hellapparat ") and the rods our totally 
colour blind (i dark apparatus" ("Dunkelupparat") Accord¬ 
ing to this theory of Knes the rones render vision possible 
in a very bright light, and their stimulation by light-waves 
arouses in the brain the perception of colour, while the 
purple containing rods are totally colour blind, and only 
come into action In a very dim light, and are endowed wltn 
the property of considerably increasing their sensitiveness 
in the dark These properties of the rods are called by 
Krles " adaptability to the darkness " (Dunkeladaptatlon). 
Before the cones perceive coloured light, the rods bring 
about in the brain the impression of colourless light. 

We know from the anatomy of the eye 1 that the fovea 
centralis contains cones only and no rods, and that the rest 
of the retina has rods as well as cones, tha former pro* 
dominating towards the periphery, and It Is also Well known 
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Chat the fovea centralis is the special point of vislbn when 
looking at an object and fixing our eyes upon it Hence 
it follows that fa ganng at an object, 1 e direct vision 
(foveaf), the rods are excluded, and it is only in indirect 
s im&m ( peripheral ) that they come into action Thus then 
fa dim light these two elements enter into a sharp contest 
which, if the light is dim enough, results in favour of the 
colour-blind rods, so that everything then resolves itself 
Into greys, 1 e- colourless shades of light 

By the help of this theory one gets a natural explanation 
of phenomena hitherto unexplained, as, for example, 
Purkinje's phenomenon, the change of position of the 
" neutral point " in the spectrum as light decreases in lhe 
case of those who confound red with green, and the depen¬ 
dence of colour identification on the absolute intensity of 
light In my work " Grauglut und Rotglul " I was able 
to show 1 that the remarkable * shadow-like" (gespenster- 
hnft) appearance of the grey and red glow can be ex¬ 
plained by attributing to the two light-percemng element* 
the part assigned to them by v Knes 
If In a dark room we observe the gradual rise in tempera¬ 
ture of a body from that of the room up to glowing tempera¬ 
ture, then, according to my view, the eye perceives two 
sudden changes or “leans, M first from dark to shadowy 
grey (“ grey glow ”), ana later from grey glow to coloured 
glow (red glow) In each case the “ leap " arises from 
stepping over the threshold of stimulation of the optic nerve, 
but the efficient organs are not the same in the two cases, 
the grey glow corresponds to the ihrpOiold of stimulation 
of the rods, the red glow to the threshold of stimulation of 
the cones Accordingly we must conceive of the grey glow 
as a sensation of the retinal rods mid of the red glow ns 
the sensation of the retinal cones 
The " shadow-like " character of the rod-vision 15 not 
apparent until we observe a sufficiently small surface the 
retinal image of which does not exceed in area that of the 
spot of clearest vision, 1 e the Tovea centralis, and the in¬ 
crease of brightness of which we follow in the dark from 
sero upwards For this purpose it is best to make use of 
a platinum plate brought to a glow by means of electricity 
and limited by a diaphragm, the development of light thus 
being observed in the dark by a well-rested eye. When the 
platinum plate has reached a temperature of about 4°o° C , 
at first only the rods of the eye searching In the dark are 
stimulated, and the perception of rolcurless light (grey 
glow) is aroused in the brain 

Being accustomed to gaze at what sends us light we turn 
our eyes in the direction Trom which we believe the light 
rays come As, however, the cones have not yet been 
stimulated, the fovea centralis sends no messago of light 
to the brain, accordingly we cannot see the spot gazed at 
Thereby we are confronted by the remarkable fact that we 
see something which we are not gazing at, whilst it be¬ 
comes invisible when we wish to fix our eyes upon it And 
as we can see nothing by direit vision, we involuntarily 
move our eyes away, whereby the rays again fall on extra- 
foieal retina] spots, we again receive the impression of 
light, and our search after the place from which the re¬ 
markable light comes begins over again. Thus there arises 
in us the impression of a light which darts to and fro, which 
I.) sometimes present, then again evades U 9 , mocking us, 
like a wtll-o’-the-wisp It is only when the brightness is 
of a sufficient intensity to stimulate the cones also and 
enable them to send a message of light to the brain that 
this unusual condition comes to an end, and then we see 
what we gaze at, just as we Jiave been accustomed to do, 
•fli the thing seen no longer escapes the searching gaze 1 
(n the case of glow this does not occur until the body 
has reached a temperature somewhat above 500° C ; not 
until than are the cones stimulated, and we then perceive 
colour as wall as brightness, in other words, the 41 grey 
gfaw 11 Is transformed Into 11 red glow." 

But at a still higher temperature (up to 700° C. and 
above) 4 he rods enter Into vigorous npmpetition with the 
cones, And the light red colour an In gazing at the 
pfate changes In indii'ecfr vision into a peculiar 
abtypklrtm White, the 41 rod white, 11 while at the same stS® 
ttofltttyhtnaei of the platinum plate Increases cons idee Ably. 

sasw.isssar-- 
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la some of Blondlot’s experiments one finds oneself fa 
precisely the same position us in the observation of the 
41 shadowy vision ” just described One perceives u very 
small slightly luminous surface, eg a dull red glowing 

E latinum plate, in the dark and fixes one’s gaze upon It 
lefora bringing one’s undivided attention to bear on it, it 
15 seen by the extra-foveal part* of the retina, because the 
eye involuntarily endeavours 10 gather as much light ns 
possible, thus consequently both rods and cones take part 
in the vision As soon, however, as the lead screen or the 
hand is interposed between the source of illumination and 
the luminous platinum surface, the observer, in order to see 
the change in it, will fix his gaze as directly as possible on 
the platinum plate, thereby excluding the rods The 
neie»$ary consequence will be that the platinum plate will 
appear reddish and less bright, and the rod-white of the 
peripheral parts of the retina be Lost But this fixing 
of the ga/e requires time and effort Ihe darkening and 
the red colouring observid will also require a certain amount 
of time, and as soon as the hand or the screen is removed 
the eye will return as quickly as possible to extra-foveal 
observation, in which it receives more light After the re¬ 
moval of the screen, therefore, the brightness of the 
platinum plate increase*, and provided the brightness of 
the luminous surface under observation is very dim, there 
will be an immediate diminution in the distinctness of the 
outlines on darkening it while the gaze is fixed on it, in 
fact, there will eventually be a complete disappearance of 
the platinum plate provided the energy sinks below the 
threshold of stimulation of the rones and the surface is 
, small enough 

As a proof that the phenomena here described (which were 
not only observed by myself subjectively, but were produced 
■ in my lecture before a large audience) resemble to an extra- 
ordinnrv degree the more recent observations described by 
I Blondlot, 1 will quote, word for word, two sentences from 
his article of November a, 1903 (C R , cxxxvn , 085, 1903) 
After describing the order of procedure in the oilmenalion 
of a. feebly illumined strip of paper, he goes on to say — 
j 14 If one now intercepts the rays by interposing a lead plate 
or the hand, one sees the small lectanglo of paper grow 
dark to its contour and lose its distinctness; the removal of 
the screen causes the brightnn'9 and the distinctness to 
reappear, the light diffused by the strip of paper being then 
increased by the action of the n-rays ” 1 

In the case in which Rlondlot observes (lie trans¬ 
parently luminous, paper nurrorrd on a needle und then 
illumines the needle with the n-rays, ho describes the process 
in the following words — 11 It was then easy to prove that 
the action of these rays strengthens the image, for if one 
succeeds in intercepting them, this image becomes dark 
und reddish I have repeated this experiment with equal 
sucres.9 by employing instead of the knitting-needle a plane 
bronze mirror 

In this article It is also stated — 114 All these actions of 
the «-rays on light require an appreciable tune for their 
production und,disappearance ”, a this is on a parallel with 
the appearances of grey^end red glow during vision in the 
dark The experiments described In this article do not deal 
with the behaviour of different substances under exposure 
to the n-rays It is unnecessary to shy that seeing in the 
dark can in no wise explaiq why some substances transmit 
the n-rrfys and others dor not But it may be asserted 
briefly that neither brightening, darkening, nor change in 
colour will take place If during the experiment with thr 
above mentioned source of light One gazes continuously at 
the analysing luminous surface so that the image always 
falls on the fovea centralis find the rones alone come Into 
action. As a matter of fact, Prof Rubens, as he lifadly 
informed me in answer to my question, took his observ¬ 
ations in this way, and could perceive no brightening everf^ 

l " 61 malnlmant on Intcmpia tea rayon* en In ter pom at him Ian* 44 
plpub qu la mala, on volt 1c patlt ractaocla da papier a'loomlirlr, at am 
contour* paidrotairnattatd; r<Mol*r*n»*mdeItcrao failraparahnI'ddat 
•t la aittotf, la laolfa dllM par la bond* d* papier ml donC'fusenia por 
lad tar das r»T©n» a." ^ , 1 

_ 9 11 II fqt aim flsctla da co&tfat*T qna Faction da qai rayon* 

1 *’aifto<fifirii« 


lljman, cul Fon viani b lea mwrevpur, cotia linaga * 4 aifto<nSrk anfovUnc 
"SPfa J d dpftt catta tapdrivncB ana le mSma riucch* pa dmftya not, 
**• I'ftiBubk b irkoMr, on adrdlr plan on bvoua." 

* "Toum connexion* da* myooa * *or la himitra pxJgaot an U 
apprMabla poqr m prodalra etpnuc dkpmrnlm. 11 
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when a very powerrul Nernst lamp wu employed. More¬ 
over, this sustained gaze Is always accompanied by great 
fatigue, for reasons already adduced, and especially so in 
observing a very feebly luminous surface of small area In 
a dark room. The sustained gaze at small bright objects, 
as is well known, is, in fact, the most effectual way of 
inducing hypnotic sleep 

Hut although one cannot imitate all M. Blondlot's ex¬ 
periments by purely subjective perceptual processes without 
employing some source of illumination, I have thought it 
advisable to direct attention to these more recent physio¬ 
logical discoveries, the more so as M Blondlot pays no atten¬ 
tion to them in any of his publications, and does not state 
with what visual apparatus one ought to observe, nor does 
he give warning of the Illusions one may fall into In carry¬ 
ing out his experiments. But the foregoing statements will 
at least serve to remind all those who take the trouble to 
repeat M. Blondlot's experiments that in vision in the dark 
changes In brightness, form and colour may arise from a 
purely subjective source These purely subjective changes, 
however, do not depend upon any optical illusion, but, like 
the " shadow-like " appearances of the 11 grey glow " and 
the “red glow," are brought into existence by the com¬ 
petition between the two elementary structures of the visual 
organ, and correspond to objective processes in the retina. 

As soon as the phenomena observed by M. Blondlot shall 
have been incontestably proved by means of objective in¬ 
struments of precision, these few remarks on the n-rays will 
be only of secondary importance 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Cambridge —At a meeting held at The Museums, Cam¬ 
bridge, on February 8, Prof Newton, F.R S., being In the 
chair, it was decided to take steps to perpetuate the memory 
of the late Mr. J. S Budgett. Since his return from his 
last expedition to Africa, Mr. Budgett had made some im¬ 
portant observations on the material collected by him, but 
a large part of the valuable material which he gave his 
life to obtain was necessarily untouched by him. It is pro¬ 
posed that this should be worked out by some of his friends, 
and the results published, with the observations end draw¬ 
ings which he had himself made The work would be 
edited by Prof. J. Graham Kerr, and suitably illustrated 
It Is also proposed, if the funds available are sufficient, to 
add to (he volume a reprint of all Mr Budgett’a former 
writings, so that the volume will become a memorial of his 
life's work Subscriptions towards the cost of preparing 
this volume should be sent to Mr. A E. Shipley, Christ's 
College, Cambridge. 


A verbatim report of the conference of teachers, held 
under the auspices of the London Technical Education 
Board on January 7-9, appears in the London Technical 
Education Gatettc —the official circular of the Board—far 
January and February. 

At a joint meeting of the academical and university 
councils of Pans, some interesting remarks were made by 
M ' Liard arising out of the recent changes according to 
which professors of secondary education were last year, 
for the first time, allowed to sit on juries for the 
baccalaureate An opportunity has been given to these pro¬ 
fessors of expressing an opinion on the work submitted to 
them, and they all agree in considering that the subjects 
studied seem to appeal to the memory rather than to the 
faculties of observation, reflection ana judgment. 

Th§ Childhood Society, the object of which Is the scien¬ 
tific study of the mental and physical conditions of children, 
|Ms arranged a course of four public lectures to be given 
alt the Sanitary Institute, commencing on Thursday, 
^February 95. The lectures will be as follows “ Some 
Elementary Alms in Education," by Mr, Hamilton Hall; 
11 Protection of Feeble-minded Children during and after 
School Age," by Prof. W. A Potts; “ Physiology In the 
Curricula of Primary and Secondary Schools," by Dr. D. 
Summerville; and “Child Punishments," by Dr. H. K 
Jones. 
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SOCIETIES AND ACAD SHIES. 

London. 

Royal Society, November a6, 1903 — “ On the Distribu¬ 
tion of Stress and Strain in the Cross-section of a Beam.” 
By John Morrowi M Sc. (Vlct), Lecturer in Engineering* 
University College, Bristol 

The author describes some experiments on the measure¬ 
ment of lateral or transverse strains in specimens of wrought 
and cast iron when subjected to bending. The instrument 
used Tor the determination of the displacements of the sides 
of a beam consists essentially of two cranked levers pivoted 
together. At one extremity these are In contact with the 
points on the specimen between which the change of length 
is required, while the relative motion of the other ends is 
measured optically by means of a fixed and a tilting mirror. 
This method of measurement allows of great precision 
and delicacy of reading. In this case the lateral dis¬ 
placements were observed to the nearest 1/400000 of a centi¬ 
metre. 

The beams used were about 3 cm. broad and 6 5 cm. deep r 
and they were supported on knife-edges about 90 cm. apart. 
Measurements of the transverse extensions or contractions 
were made at seven different points in the depth of the beam, 
while the applied bending couple was Increased by definite 
increments of about 9347 kg.cm. each. 

The actual strains proved to be appreciably smaller than 
those which might be expected from the Bornoulli-Eulerlan 
theory. 

The relations obtaining between the lateral and linear 
strains, for the materials in question, were found from 
independent experiments In direct tension and com¬ 
pression, and by a comparison of these with the trans¬ 
verse strains in the beams, the amount and distribution of 
the stresses over the cross-sections of the beams were 
Inferred 

The results for cast iron specimens showed that, at the 
lower loads, the longitudinal stress vanes as the distance 
from the neutral axis but that in amount It is less dian 
would be expected from theoretical considerations. As the 
load is increased, however, the strain diagrams become more 
and more curved in the direction of a decreasing strain at 
greater distances from the neutral axis, and this is accom^ 
panied by a displacement of the neutral surface towards the 
compression side of the beam. 

It is well known that the existing theory does not give 
a completely satisfactory account of the actions in a beam. 
This paper is therefore important, not only for its own 
results, but because it opens up a new method of experi¬ 
mentally approaching this and the allied subjects, and so 
facilitates further research on similar lines. 

February 4 —“ Conjugation of Resting Nuclei in an 
Epithelioma of the Mouse 11 By E F. feaehford, M.D., 
and J. A. Murray, M.B., B.bc Communicated by Prof. 
J. Rose Bradford, F.R S. 

In a previous communication the authors directed attention 
to the fact that the power of cell proliferation, which hae 
been proved to occur in an epithelioma of the mouse (Jensen), 
is a phenomenon unparalleled In the mammalia. A .mass of 
tumour, 16 lb. in weight, has been produced by artificially 
transplanting portions of the original growth and Us de¬ 
scendants. 

In seeking to throw light on this fact, the authors have 
studied carefully the phenomena which follow the transplant¬ 
ations of portions of the tissue to new sites, and have found 
that the tummirs which arise are the genealogical de¬ 
scendants of the calls introduced. They have studied the 
growth of the tumours which arise at successive stages of 
twenty-four hours. In a tumour removed on the eightfr 
day, and less than half a split pea in sice, conjugation of 
resting nuclei has been observed. To take a specific ease, 
the nuclei or two adjacent cells are continuous through the 
cell wall by a tube-like bridge, in the middle of wl$|efr a 
strand of nucleolar substance with fusiform swelling* in 
either cell Is visible. The cells of this particular cg*e\pr* 
adjacent to die stroma, and close to the outer torface of 

lha UMinfp IniHMi. 
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_ February 11.— 11 On the Compressibilities of Oxygen, 
Hydrogen Nitrogen, and Carbonic Oxide between One 
Atmosphere and Half an Atmosphere of Pressure, and on 
the Atomic Weights of the Elements Concerned.—Pre¬ 
liminary Notice. 1 " By Lord Reyfflffh, O.M , F.R.S. 

The .observations now referred to were conducted with an 
apparatus designed upon the same lines as that already de¬ 
scribed. 1 It must suffice to mention that the only im¬ 
portant modification lay in the fact that the two single 
volumes, which, when employed together, constitute the 
double volume, were used separately and alternately, so as 
Co eliminate in each set of measurements any question as to 
what the ratio of these volumes exactly Is It Is hoped to 
give a full description of the method when it has been ex¬ 
tended to the examination of other gases, such as nitrous 
oxide and carbonic anhydride The temperatures ranged 
from io a -i5°, and care was taken that in each measure¬ 
ment the mean temperatures should be almost exactly the 
same for the single and for the double volume 

The results were reduced much ds previously explained, 
and give for the values of B, which, according to Boyle's 
law, should be unity, 

Oxygen 100040 

Hydrogen . o 40076 

Nitrogen. 100017 

Carbonic oxide. 1 00028 

B here denotes the quotient of the value of pv at the half 
atmosphere by the corresponding value at the whole atmo¬ 
sphere That It would be less than unity in the case of 
hydrogen, and exceed unity for the other gases, is what 
would be anticipated from their behaviour at higher 
pressures. 

If we measure p in atmospheres, and assume, as has 
usually been done, eg by Regnault and Van der Waals, 
that at small pressures the equation of an isothermal is 

pv = PV(i + ap), 

where PV Is the value of the product in a state of infinite 
rarefaction, then 

<1 = 2(1 — B) 


Probably the chief interest of a knowledge of the coefficient 
a la the application to deduce a correction to the relative 
densities of gases as observed at atmospheric pressure, so 
as to determine what would be the relative densities In a 
state of great rarefaction, to which alone Avogadro's law 
is applicable. 3 

Taking oxygen as a standard, we see that the small 
correcting factor to be introduced in order to pass from the 
ratio of densities at one atmosphere to that at great rare¬ 
faction Is (i + nl/li+flj), or i + a (B 0 -B), the suffix o re¬ 
lating to oxygen, that is, as follows.— 

Hydrogen ... .100128 

Nitrogen. . 100046 

Carbonic oxide ... 1 00024 

The double of the first number, viz. 3 0026, represents, 
according to Avogadro's law, the volume of hydrogen which 
combines with one volume of oxygen at atomspherlc 
pressure to form water. Direct determinations by Scott 
gave a 00145, «nd Morley, in his later work, found a 0027, 
■0 that there is here a good agreement. 

The following table gives the densities of the various 
gases, referred to oxygens 16, at atmospheric pressure and 
at very small pressure, as deduced from my own observ¬ 
ations. 1 


Gil Atmospheric 

^ ( prHlUK. 

Hydrogen . 10075 ... 

Nitrogen . 14003 

Carbonic oxide ... 14000 


Very email 
picture 

1 0088 
14009 
14003 


Ffom the reeearchea of M Leduc and Prof. Morley, It Is 
probable that the above numbers for hydrogen are a littje, 
perhaps oije thousandth part, loo high. 

I ^Oi tbiiav of lhe Pressure of Oun bstlfMa 79 and ip tyllllmatrps 
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The uncorrected number (14003) for nitrogen has already 
been given, 1 and contrasted with the 14 05 obtained by Stas. 
This question deserves the attention of chemists. If 
Avogadro's law be strictly true, it seems impossible that the 
atomic weight of nitrogen can be 1405 

From the molecular weight of CO, viz. 38,006, we deduce, 
as the atorrile weight of carbon, 12 006. 

It should be mentioned that D. Berthelot 1 has, mean¬ 
while, calculated very similar numbers, based upon the 
observations of Leduc 

Challenger Society, January 37.—Dr. E. J. Allen Jn the 
chair.—On behalf of the Marine Biological Association, Dr. 
Alien exhibited a chart showing the positions of freeing 
and recapture of marked plaice in the North Sea, and their 
probable lines of migration —Dr. Fowler contributed notes 
on the vertical distribution of two Biscayan Chmtognatha— 

! Sogiffa setratodenlata , apparently seeking the surface by 
I day, but deserting it for deeper water, down to 100 fathoms, 

1 by night or after ram, Krohma hamata , represented merely 
bv small and Immature specimens between 50 and 500 
fathoms, larger specimens occurring only between 500 and 
2000 fathoms, none were captured between the surface and 
511 fathoms. This observation tends to strengthen the theory 
of the continuity of the Subarctic and Subantarctic plankton 
by way of the mesoplankton 

Zoological Society, February 2.—li.G. lhe Duke of 
Bedford, K G , president, in the chair —Mr. R Lydekkor 
read a paper, illustrated by coloured lantern-slides, on the 
subspecies of the giraffe (Girajfa camclopardalu). The 
author enumerated ten subspecies, and pointed out the dis¬ 
tinguishing characters of each —A paper was read by 
Messrs. Oldfield Thomas, F R.S., and Harold lehwiann 
which contained an account of a collection of mammals 
from Namaqualand presented to the British Museum by 
Mr C D Rudd. The collection consisted of 160 speci¬ 
mens, referable to 28 species or subspecies, of which one 
new species and three new subspecies were described In 
the paper.—Mr F. E. Boddard, F.R S., read a paper on 
th* arteries of the base of the brain in certain mammals, 
based on observations he had made on Individuals that had 
died in the society's menagerie—Mr. G. A. Bouloyigori 
F.R.S., read a paper which contained the descriptions of 
three new species of fishes discovered by the late Mr. J. S- 
Dudgett in the Niger.—Mr Boulengtr also described the 
type specimen of the silurld fish, Cfonaj laeviceps, Gill, 
which had been entrusted to him by the Smithsonian 
Institution 

Faraday Society, February a.-i-Dr J. W Swan, F.R.S., 
president. In the chair.—Notes on the welding of 
aluminium: S O Oowper-Oolo*. After referring to 
various machines and processes for welding aluminium, the 
author went on to describe hli own process, which require* 
no flux or solder, and does not necessitate the hammering 
of the joint when In the pasty state, the process being 
especially suitable for wire, rods, and tAbes —Some appli¬ 
cations of the theory of electrolysis to the separation of 
metals from one another : M Hollard, The only principle 
hitherto Involved in electrolytic separations has been based 
on the method of successive potentials, each metal deposit¬ 
ing at the potential proper to that metal In practice this 
principle has only been applied to metals (copper and silver, 
silver and bismuth, menury and bismuth) the polarisation 

C ntjals of which are lower than that of hydrogen. Metals 
ng polarisation potentials higher than that of hydrogen 
cannot be separated by gradual Increase of the E.M.F , on 
account of the extremely iiyall fraction of the current then 
used to precipitate the metal, hydrogen Ions carrying most 
of the current. The author has therefore made idto of 
three other applications of the theory of electrolysis, dv 
pending on (1) reduction of the resistance of the bath }0 
suppressing the formation of gas at the anode; (3) Influence 
Of tne nature of the kathode, (3) formation of complex salt!* 
—My. G. Watson Omy read a short preliminary note do- 
Krlbmg an explosion of aovne high grade ferro-slllcon that 
• occurred spontaneously** phort time ago at Liverpool. The 
gases evolved on boiling a specimen in distilled water were 

* Rsyldfh end Ream, PAff. 7 Vmm, A, voL dwvL, p. 187, ilg. 
t Camptot veadus, 169& 
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found to contain PH, and AsH v The former was m thp 
greater proportion, and to that probably the explosion* were 
due 


Mineralogies! Society, February 2 —Dr. Hugo Muller, 
president, in the chair.—Mr. Harold Hilton contributed a 
paper on the gnomonic net. This net consists of lines 
giving equal longitudes and latitudes for every ten degrees 
on a pldne Louihing .1 point on the cquulur, the former being 
hyperbola Hnd the latter straight lines The author pointed 
out how the net could be used for the graphical determin¬ 
ation of angles between poles on the sphere -Mr G T 
Prior described a new uilphoslannite of lead from Bolivia, 
to which he gave the name Tenllite, in honour of the 
Director of the Geological Survey The nurleral in it*i 
graphite-hkc appearance resembles franckeite and cylindnte, 
but differs from them in not containing antimony It has 
the simple formula PbSnS JP and is orthorhombic wilh 
angles c(ooi) A u(iu) = 62°, 1 (ooi) A pfaai) — 75°, and 

m(iip) A m'"(i fo) = B6° It has a perfect cleavage parallel 
to c(noi) and a specific gravity of 636 In connection wilh 
the investigation of this mineral new analyses were made 
nl franckeite and c)linilrile—Mr W 1' Fsrrlsr gave an 
account of his discovery of the deposits of corundum in 
Panada, and Prof II A Mlora described a visit to the 
Rnshleigh collection of minerals now deposited in the 
Museum of the Royal Institution of Cornwall at Truro, 


Chemical Society, February 4 —Dr. W A Tilden, 
FRS, president, in the chair —It was announced that the 
touncil proposed to send a congratulatory address to Prof 
Mendel6cff on thr occasion of his seventieth birthday, 
Tuesday, February 9, whuh was also the date or his official 
retirement—The following papers were read —'Ihe const 1- 
tutian of epinephrine HAD Jowstt. The haemostatic 
constituent of suprarenal gland secretion wns first Isolated 
bj Abel and Crawfurd, and was subsequently obtained by 
Takamine, who named it adrenalin, and by von Furth, who 
tailed it suprurenme Ihe auLhor finds that this substanu* 
has the composition C v H ls O,N, and that when fully 
methylated and oxidised it furnishes tnmethylAmmc and 
varatnc acid, whence he suggests that it should be repre- 
ienteB by the formula 

C 8 H a (OH) a .CH(CHjOII),NHMe(i 2 4) 

. (IT 

C B H,(OII) a .CH(OH) CH. NllMe(i 2 4 ), 

the latter being the more probable —Studies on the electro¬ 
lytic oxidation of phenols, part 1 A G and F M. Porlcln. 
By the oxidation of pyrogallol, purpurogallm was obtained, 
whilst gallic acid furnished purpurogalllncarboxyliL and — 
Action of nitrogen peroxide on i-mtrocamphrne M O 
Poratnr and F M G. Mleklothwalt. In this reaction a 
number of complex compounds were obtained the con¬ 
stitutions of which have not yet been determined —The 
tautomeric character of ihe acyl thiocyanates R. E Doran. 
A study of the conditions under which acetyl thiocyanate 
reacts as surh or as the tautomeric thiocarblmlde —Resolu¬ 
tion of a-0-dihydroxybutyric acid into its optically acLive 
constituents. R S M or roll and E K, Hanoon. The 
physical characters or the two optically active acids which 
were obtained by fractional crystallisation of the qulmdine 
salt of the racemic acid are described —Aromatic compounds 
obtained from the hydroaromatic series, part 1, the action 
of bromine on 3 5-dlchloro-i : 1-dimethyl'A 9 4 -dihydn>- 
bensene A W Orostisy. A description of the derivatives 
obtained.—The action of nitrogen sulphide on organic sub¬ 
stances F E. Frmnois and O. C M. Davto, An enumer¬ 
ation of the cyamdins obtained by the action of nitrogen 
sulphide on aromatic aldehydes —Dlbenzoylchloroimide 
F D Ohattawsy. The author claims priority, over 
Sdegiltz and Earle, in the description of this compound and 
some of its derivatives. 


ifothamaiteal Society, February 11.—Prof. H. Lamb, 
presldenk, and temporarily Prof. E, B Elliott, vlce-presl- 
dent, in the chair—The following papers were communi¬ 
cated i 1 —On the roots of the equation p—!— ■ const 
G- Menly. When the conetant on the rig£t hand side 
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is zero, the rate of increasp of Jhe nth rpot approximates to 
that of n yfhtn k- is large, and,this result constitutes aw 
exception to a general la dr Which regulates the relation of 
the rate of increase of the ftwty to ipat of |he function. It 
is shown that when the constant, is not zero the rate of 
increase of the nth root is'ttiat of «/log n, and the excep¬ 
tion Is removed The significance oil the result in relation 
to the theory of Irtegref ■ functions Is discussed.—Soma 
extensions of Abel's theorem bn power serjes on the circle 
of convergence. G. H Hardy. The extension is to doubly 
series When a double power senes converges on' the locus 
that corresponds to the circle of convergence of a simple 
series, either (a) when summed first by rows, or (b) when 
summed first by columns, or (c) when the two suffixes are 
simultaneously increased, its sum is equal to the limit of 
the fumtion at the corresponding point of the locus, pro¬ 
vided the limiting operations are performed In ways that 
correspond to the three specified methods of summation.— 
On group-velocity . Prof H Lamb. The paper contains a 
new proof of the relation between wave-velocity and group- 
velocity, and the possibility of a negative group-velocity is 
discussed If the group-velocity were negative, the waves 
and iho groups would travel in opposite directions.. Such 
a possibility has been suggested in connection with very 
intense absorption Examples are given of mechanical 
systems free from dissipation which possess the required 
property In such systems the disturbance that travels 
away from any source, when analysed into harmonic waves, 
is found to consist of waves tra\ellmg towards the source, 
but the groups by which the energy Is propagated travel 
away from the source The reflection and refraction of 
waves at the boundary of a medium in which the relation 
hetween wave-velocity and wave-length is compatible with 
a negative group-velocity are discussed, and the ratio of 
amplitudes of incident and reflected waves is found —On a 
certain double integral Prof A C Olson. —On an 
appropriate form of conductor for a moving point singu¬ 
larity Prof A W enwmy.— On the lrreducibility of 
perpetuunt lypes P W Wood. —On the representation of 

j ^ cn xt dt and other like integrals by means of con¬ 

tinued fractions Prof. L J Hogor*. The paper deals with 
a generalisation of the 90-callcd " addition theorem " for 
Bessel functions of zero order A series of functions 
/1. fn can be determined from ,1 given function / so 

that t(* + y)~ A/(*)/(y)+BA(*)A(y) + C/ 1 (jr)/ a (y)+ The 

determinants that arise in the process of obtaining these 
functions are closely related to the process of converting a 
senes into a continued fraction. It Is generally difficult to 
complete the latter process, but the relation between the two 
processes leads to a simplification 

Cambridge. 

Philosophical Society, Janusiy 18 —Dr. Baker, preal- 
! dent, in the chair.—On differences between the spectra at 
anode and kathode in certain gases, and on probable 
reasons for those differences Prof Llvolngi F.R.S. The 
author found chat in hydrogen at 7 mm pressure the light 
at the anode gives only the second spectrum of hydrogen, 
at lower pressure the kathode glow shows only the first 
spectrum, and by further reduction of pressure the second 
spectrum is driven quite up to the anode and Is then seen 
only m a bright spot upon the anode The behaviour of 
the two banded spectra of nitrogen Is exactly similar la 
pure oxygen the anode is dark, but the kathode glow emits 
all the three spectra described by Schuster. The anode 
spectrum of the halogens Is a continuous one, while the 
kathode glow gives a spectrum of lines, and the gas along 
the whole line of the discharge emits rays which, like 
kathode rays, make the tube fluoresce The vapours of 
such metals as could be readily observed In glass tubes give 
each but one spectrum, the same in all parts of the fubb. 
The spectra of the two oxides of carbon are indirt lngulth- 
able from each other, and are the same at both electvodre* 
Cyanogen gives in the kathode glow the well-known blue 
and violet shaded bands, and at the some time the band* 
at the red end shaded the reverse way, but no trace sf 
either the carbonic oxide or of the candle-flame 
In any part of the tube. The appearance of the posit)** 
column In mil cases agrees well With Prof. Thom son V 
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that the light arises from tto association of Ions, and has 
Its origin Tn the pontivV’ kprtf, which in elements having 
diatomic mojecCllH'probabiy hdVe<4iot the same constitution 
as those moleeflles, but in dements with monatomic 
molecules may, when deionised,. at one* reproduce such 
molecules. The kathode* gfow'tha author ascribes to 
fluorescence, the gas acting as a screen to the kathode rays, 
and its molecules responding to the stimulus without being 
themselves permanently affected. This opinion rests on the 
way Jn which the glow maps out the course of the kathode 
rays, and on the observation that the spectral lines of the 
glow are in most cases reversible, and therefore probably 
have their origin in unaltered molecules of the several gases 
In conclusion, the study of the kathode glow suggests that 
tbe solar chromosphere and corona are a huge kathode 
glow—On a soluble colloidal form of ferric and of other 
phosphates . W. J Ml, F R S —On the distribution and 
spectra of metallic vapours in electric sparks H Rsnugs. 
—On the variation with wave-length of the double refrac¬ 
tion In strained glass L N. G PI Ion.—On the reflection 
of sound . Rev H J Sharps. 

February 1 —Dr Baker, president, in the chair —Free- 
living fresh-water New Zealand nematodes N. A Oobb. 
Four new species, all belonging to known genera, are de¬ 
scribed. The specimens were dredged from the lakes, at 
depths ranging from 200 feet to 115a feet.—Some High 
Andme and Antarctic Umbellifprs A W Hill. The com¬ 
munication dealt with the genera Crant/ia (Nult) and 
Aaorelln (Lmk), which are widely distributed in the 
southern hemisphere —On the relative amount of ionisation 
produced In air and hydrogen by Rontgen rays K K 
MoOlung. The object of the experiments described in 
this paper was to determine, if possible, the cause of the 
great discrepancy whkh exists between the results obtained 
by various experimenters who have previously worked on 
this subject The results obtained by the various investi¬ 
gators differ very widely from one another Experiments 
were made with various Rontgen ray bulbs m order to see 
whether the source of the rays had any influence upon the 
relative amounts of ionisation, and it was found that the 
source of the rays influenced the result to a very marked 
degree Quite large variations In the ratio of the ionisation 
in hydrogen to that in air were obtained according to the 
bulb used As different bulbs, of course, give out rays of 
different quality, it is evident from the experiments that 
the ionisation in hydrogen as compared with that in air 
depends upon the type of rays used Further experiments 
are at present In progress to determine to what extent this 
variation depends upon the state of the vacuum in the 
Rontgen ray bulb. These experiments are as yet quite in¬ 
complete, but the indications are that the relative ionisation 
In the two gases does depend to some extent on the pressure 
of the gas in the bulb. Further experiments are to be mude 
on this subject 

Dublin 

Royal Dublin Society, January 19 —Mr S Geoghegan 
in the chair.—Prof. A. W Conway read a paper on the 
reflection of electric waves from a moving plane conductin’ 
—Prof. J. A McClelland read two papers, (1) on the 
emanation given off by radium, (2) the comparison of 
capacities in electrical work (an application of radio-active 
substances) The first of these two papers contains an 
account of experiments made to test whether the emanation 
given off by radium is charged or not. The emanation is 
carried into a partially exhausted vessel by a current of 
air, the Vessel being insulated and joined to a sensitive 
electrometer. No charge was detected. The ionisation pro¬ 
duced in the vessel by the emanation is meaaired, and It is 
shown that ff each emanation particle hod a charge equal 
to or greater than the charge on the gaseous ion, a 
meaner able deflection must have been observed, Otherwise 
tha ionisation produced by each emanation particle must 
kqve been greater than what is possible. The conclusion is 
dttrefifrp that the emanation is not charged. The substance 
afi the second paper la as follows: —At very steady current 
hi Obtained between two plates, one of which is kept 
Ait a mgh potential, by pfoeing between the plates a quantity 
nitrate. This amah steady current is used to 
the capacities tq be compared to a given potential 
on J electrometer, and the time of charging Is 
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accurate!} measured in each iqsc The two capacities, 
therefore compared by simply observing two intervals Of 
time. ' lumbers are given to Show the bi curacy of the 
method And the wide range of (.opacities 10 which It ip 
applicable In* particular it (9 shdwh that capacities as 
■mall as one micro-mlcroforxd can easily be detected andi 
measured by this method —Prof G A. J. Cole communicated 
a paper by Mr J R. Kllroe on soil separations by ttA 
centrifugal method 

Paris. 1 

Academy of Sciences, February 8 — M Maxcart in tfW 
i hair —The general law of distribution of rays in band, 
spectra H Dae Ian dree. Since the spectra obtained with 
a concave grating arc too feeble for the purpose of verify¬ 
ing the author’s hypotheses, he has used a plane grating 
with an astronomical mirror of silvered glass 0/25 metres 
focal distance 'l his arrangement has given all the bands 
of the second group of nitrogen excellently defined The* 
law of distribution deduced is that, in general, each band' 
expressed in vibration numbers, is divisible into series of 
connected rays, each series being such that the successive 
intervals are in arithmetical progression —A new electrical' 
device for extinguishing the high frequency arc M. 
d’Araonval. In the production of high frequency currents 
for therapeutical use it is necessary to prevent the form¬ 
ation of an arc between the spark gap By the use of a 
subsidiary condenser this result is obtained very simply —. 
Protective arrangements for electrical machines supplying 
high frequency generators MM d'Areonval and ualffe. 
Numerous cases of breakdown of transformers and coils 
used in the production of high frequency currents ar£ 
common, and one possible cause of this is the return of 
waves from the spark gap to the transformer. An arrange¬ 
ment of condensers and resistances is described by which 
this effect is stopped without any loss of power.—The action ( 
of phenyl-magnesium bromide upon anthraquinone Sym¬ 
metrical Y-dihydroxyl-7-diphenyl-dihydro-anthrarene. A, 
Hallsr and A Quyot. Anthraquinone reacts In the normal' 
manner with the phenyl magnesium compound, but the 
yield of the carbinol is poor, on account of the slight wolu r 
bility of the ketone ill ether —On the mechanism of the 
transmission of the n-rays through wires of different^ sutH 
stances. E. glohat. The transmission of the n-rays by A 
wire is regarded as being analogous (o the experiment Jir 
which light is transmitted from one end to the other oftSL 
curved glass tube, by successive reflections In support of 
chis.view, experiments on wires of different materials shoW 
that" the transmission only takes place if the material of 
the wire is transparent for these rays Thus the effect is 
not produced by a wire of lead, but the rays are 
transmitted by wires of copper, aluminium and zinc, 
nil of which have been shown to allow of the passage 
of the n-ru>s.—On the determination of the displace* 
ment of a battleship J A Normand. —On the true 
value of the major axis of a cometary orbit when 
far removed from the sun and the supposed hyberbolic 
character of the comet 1890 II. Louis Fabry- The author 
Interprets the calculations of M Stromgren as leading to 
an elliptical orbit for the ctenet 1890 II.—Remarks pn 
differential equations of Which the general integral is an 
entire function £mile lord.—On certain 0-functions, and 
on some hyperelliptic surfaces to which they lead M, 
Trayntrdi—On entire series w)th entire coefficients M« 
Patou.—On the zeros of a class of multiform trans¬ 
cendental! . Georges Remoundee-—On the flame spectra 
of the alkaline metals C do Wottavllla. Photographs of 
the spectra of lithium, sodium, and potassium show that 
the rays fall into two groups, those which are equally 
strong In all parts of the flame, and those which are more 
intense In the lower part of the flame, that Is (o say, lij 
that portion which emits the Swan spectrum. It is foypn 
that the rays in the former class are those which belong 
to the principal series of the element considered, whilst thopq 
of the second group belong to the secondary series of r4#b. 
Thd differences of the spiwtr* would appear to be due to 
thermal causes only —yDn the function which represents ihe 
magnlflqetlon of objects teen through a transparent cone: 
C. ©hatofld*—On the magnetic effect of convection 
currents c C. Outtw«ii By means of the IpctoAsv o![ 
luminosity of a phosphorescent screen it Is possible ,fo 
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demonstrate the magnetic effeot of conveeHon currents. 
This method Is free from the experimental difficult lee which 
arise frqfri the WSe of astatic couples/but dofs jiot lend itydlf 
to qualitative measurements.—A new theory of Influence 
machinal :- k V. Sotisfl^ra—On the relation ywtilch exists 
bet yveen* sudden variations of the reluctance pf a magnetised 
steel bar submitted to traction and the formation of LUders’s 
Iftitae. L Frslohet. During the time that new tines are 
king formed on the test piece, the variation pf the re¬ 
luctance Is discontinuous, and when the variation of re¬ 
luctance becomes continuous no new lines are observed — 
Remark! on the subject of a note on osmosis by M. A 
Gulfl6min A Ponaot.—On the use of the alternating 
current In electrolysis Andrfi Broohot and Joseph Ntli— 
On tha reduction phenomena produced by the action of 
alternating currents F Poarow and Ch Ooiachot. Ferric 
alum Is reduced nearly quantitatively by an alternating 
current when iron electrodes arc used , alkaline nitrates are 
reduced to nitrites with electrodes of cadmium and zinc 
The reduction of other inorganic salts is mentioned, and 
si so the production of aniline from nitrobenzene —The pro¬ 
duction of (he .sulphides of phosphorus In the cold R 
■olilOisoli-—Observations relating to the action of heat and 
light On mixtures of phosphorus sesqulsulphidfc and sulphur 
In solution In carbon bisulphide , E. Dorvln,—The action 
of carbon 19 acid upon solutions of sodium nitrite C. Mario 
and R. Marquis. In opposition to the statements of M 
Louis Meunier, the authors maintain that nitrous add it, 
set free py the action of carbon dioxide upon a solution of 
oqdiuin nitrite —On the constitution and properties of 
iranadlum steels Eton Hulllat-—On the diureides - homo- 
qlfantolc ether' L. J Simon.—On the pHbsphOric esters 
*pf felyool, P. Oarrd.—On the nature of starch L 
idaqiaohna.—The biochemical synthesis of olein and some 
esters * Henri Pottovln.—The formation of turpene com- 

K pnds In the chlorophyll organs Eug Oharabot and 
ex H^bort.—On the presence of an oxkliaing-reducing 
dfastotie in plants J E Aboioua and J Aloy. —The geo¬ 
graphical distribution of the marine Bryozoa and the theory 
of bipolarity L. Qaivot,— The influence of temperature on 
the duration of the phases of indirect division J •folly*— 
On the 'Assimilation of alcohols and aldehydes by Sterig- 
matocysiis nigra . Henri Ooupln. Certain alcohols, such 
4 AS ethyl alcohol, glycerol, and mannite can be assimilated by 
Che moulds, others (methyl alcohol, gfycol) are indifferent, 
whilst a third class (amyl, propyl, butyl) are toxic.—On a 
-special function of the mycorhixome 0/ the lateral roots of 
vanilla- H. Jacob do Oordovnoy.— On the stratffrcation 
of the Montagne Noire J Borgoron.— Geological observ¬ 
ations in the neighbourhood of Thonon-lea-Bains. H. 
Douaaml.— Palasoblattina Dostilln^an insect or a trilo- 
~blte: M 
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THURSDAY, FEBRUARY 25, 1904. 
HETEROGENESIS 

Studies in Heterogenesis. By H. Chad ton Bastian, 

M.A., M.D., F.R.S. Pp ix+354+xuvii; 19 
plates, with 815 illustrations from photomicrographs. 
(London: Williams and Norgnte, 1903.) Price 
31s. 6d. 

H ETEROGENESIS means, in these studies, the 
pet saltum origin of forms of life from, other 
quite different forms, e.g> of a ciliated Infusorian from a 
rotifer’s egg, or of a sun-animalcule from a chlorophyll 
corpuscle. It is long since Dr H Charlton Bastian 
first suggested th&s heresy; and many years of indus¬ 
trious observation have resulted in this large and ex¬ 
pensive volume describing and (with 815 figures)-Illus¬ 
trating those cases in which the author thinks tie has 
detected the heterogenetic process at work. One can¬ 
not but admire the doggedness with which Dr. tiastian 
has persisted —contra mvndutn —in maintaining his 
thesis; and even those who feel quite sure that he has 
misinterpreted what he saw may find it interesting to 
discover by repetition of his experiments what did 
actually occur and was actually photographed. Others, 
again, who would not turn round to look at slides sup¬ 
posed to demonstrate that the egg of a rotiler may re¬ 
solve itself into infusorians or into one large dilate, 
may be more tolerant of the suggestion that Protistan 
evolution is still going on, retracing some of Its ancient 
steps, or making new ones. It may be that Proteus 
still frisks a little among the Protlsts, or that there 
are mutations among unicellular^ just as among De 
Vries's evening primroses. 

It is often said by biologists that biogenesis (or the 
origin of approximately like from like) is not so much 
a law as a fact. It may not have always been, it may 
not everywhere be, that a living creature arises only 
from a parent or parents like itself; but, so far as our 
experience goes, the biologists say, there is no exception 
to this rule. Here, however, we have a book which is 
full of such exceptions, and yet the author's papers on 
this subject are rejected by the Royal Soriety of London, 
the Acaddntie des Sciences of Paris, the K. Akademle 
der Wissenschaften of Berlin/and the R. Accademia 
dd Llncei of Rome I What does this mean ? Does it 
mean more than that the author’s rejected addresses 
appeared to the secretaries and committees of these 
Idanted bodies as Incredible, as* the recent facts and 
theories relating to radium would have seemed not long 
ago? <fl Whit"can hardly ^ distinguished from per¬ 
petual motion, whldi it is an axiom of science to call 
impossibles has," lays Prbfc Boys, ** left every chemist 
a state Of bewilderment.’* Thus, as 
the question rises in our minds, whether heterogenesis 
4tiay not be 4 n unknown factor In evolution, turn to 
whit Dr. Bestial! has really done. ^ 

< fi) The author beHeyip* that he has shown theta novo 
An of Uct^^MT^closed cell*." * 4 . of fnito 
' 7 jMtructure seta of Pjpdops. law 

An* day* after'death, "Scarcely 
ap fc*r In the 
' grow‘into bacteria and 
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show active swarming movements. 11 In such a case It 
is dear that we have to do with no process of infection 
from without, but with a de novo origin of r bact»ria 
from the protoplasmic contents of the spines or Seta.” 
But this interpretation is quite unnecessary, it has been 
shown beyond doubt that bacteria may exist in fluids 
where the highest powers of the microscope fail to de¬ 
tect them, many organisms normally swarm with bac¬ 
teria, and the possibility of infection from without also 
regains. 

(a) Another set of expenments, which appear t$ us of 
greater value, are concerned with the “ proligerous 
pellicle " or zoogloea that forms on the surface of 
organic infusions. Apart from his conclusions, which 
means, of course, leaving Hamlet out of the play, Dr. 
Bastian's study of the surface pellicle, apparently a very 
hotbed of life, is a very interesting contribution to 
microbiolbgy.* From such a pellicle, which seems to 
consist solely of aggregates of bacteria, come fungus 
“ germs," amahs, flagellate monads, and even 
ciliated infusorians like vortlcellids. Some of the trans¬ 
formations are described and photographed from stage 
to stage, and a point is made of the diversity of results 
obtainable from similar pellicles. But, so far as we can 
see, no progress in proving heterogenesis can be made 
along this line. From what seems to be a homogeneous 
pellicle of discrete corpuscles there arise all sorts of 
animalcules, and Bastian argues in favour of hetero- 
genesis because they were not there before; while to the 
majority of biologists the emergence of the amoeba and 
infusorians simply proves that they were, in minute 
form, there before, or were added to the pellicle from 
above or from below in the course of the transform¬ 
ation 

It is a familiar fact that a small sample of water from 
a brook may show In many representative drops np 
evidence of living organisms of any kind, even when 
examined under very high magnification But in this 
sample after a week or two there are not merely 
microbes, but monads, flagellates, and even cillates. 
The enthusiast on behalf of heterogenesU concludes 
that the new tenants aro*g from ultra-microscopic 
animate particles or fromrlnon-living material; the 
ordinary hunglnim biologist' concludes that he over¬ 
looked in his sample the juyenile forms of the now 
obvious tenants, or that bis expedients to avoid Infec¬ 
tion from without were inOufflcient. But, prejudice 
apart, it seems a little like a non possumus argu¬ 
ment on both sides until we Inquire into the familiar 
control experiments of boiling or otherwise sterilising 
the samples, and then the advocate of heterogeneali 
is forced to say that such eatacJysmaJ operations as boil¬ 
ing prevented the inorgan id potentialities from aifett- 
Ing themselves. This savours strongly of the explan¬ 
ation of a stance failure by the presence of sceptkqj 
spirits*' It may hd that ii\holh cases the objection 1 i 
IpHjd, but when a fujl-gq M WticeUld emerges in 0 m 
gamble, or when ma jfcri dwrtd spirit rme|e en 
acquaintyttce vl 4 |Kliwq of the dfclljr free*, wi 
hllmjpja|te^m(ia>«gvdtoboi||nefr 
genealeemt •pirftnalUtJc «£ince*. '< 

( 3 f Meny other he t erogenetic mode* of arigi > n-*ci4 

{uagrur'tatfmst” Ofemoeb*, of mMofo of Act&m 

^4 ,1? U 
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phrysp of Peranemata, and of distorts—have been ob¬ 
served by Dr. BastUm. Thus he describes in detail 
how within the closed cells of sprigs of NtfeUa opaca 
multitudes of Actinophrys appear; 11 all the smallest 
specimens are of just the same size as the chlorophyll 
corpuscles,” M none are to be found smaller than these 
corpuscles,” they have at first no rays, and they are 
motionless “ The myriads of chlorophyll corpuscles 
are converted into the myriads of Actinophrys.” That 
is to say, the corpuscles of a vegetable cell may be sud¬ 
denly transformed into well-known Protozoa with a 
specific cytoplasmic and nuclear structure, a per saltum 
transformation which no biologist would believe even 
if he seemed to see it, for it suggests a magical evolu¬ 
tion entirely beyond credence, because so meaningless 
In the same way the author describes the origin of im¬ 
mature diatoms as heterogenetic products due to the 
transformation of the cells of the alga Chlorachytrium, 
parasitic in the duckweed Of course, the author dis¬ 
cusses other interpretations, the infection hypothesis, 
backed by a further hypothesis of chemotaxis, and 
shows at length that they do not fit the facts he has 
observed. It may be noted that we have a very imper¬ 
fect acquaintance with the complete life-histories of 
most unicellular organisms, that there is probably an 
extraordinary complexity of symbiosis and commen¬ 
salism amongst them, that many are known to be very 
modifiable or plastic; and it may be that Dr. Bastian’s 
work will find its reward in provoking research to make 
our knowledge of unicellular organisms more con¬ 
tinuous. On the other hand, it is well known that 
many forms carefully studied have a very definite and 
specific organisation, and we would believe many 
things—even that Dr Bastian's carefulness of method 
was not all that could be desired—rather than accept the 
view that one type of cytoplasmic organisation can be 
suddenly transformed into another. Evidence in favour 
of a certain amount of hetcrogencsis many biologists 
would be prepared to consider carefully, but when it 
comes to a chlorophyll corpuscle changing into an 
Actinophrys, we arc in the position, absolutely inevit¬ 
able, of those who would not believe in a resurrection 
though one rose from the dead. 

(4) The climax of Dr. Bastian’s book is his account of 
the heterogenesis of ciliated infusorians. These rela¬ 
tively highly organised forms may arise, he says, from 
the pellicle op organic infusions, from the transfoitn- 
atloa of amcebee, from encysled euglenn, from the eggs 
of Tardlgrada, and from the eggs of the rotifer, Hyda- 
tlna. Let us confine ourselves to the last instance. It was 
found that the eggs of Hydatina may give rise in a few 
days to young forms of Vorticella, Oxytricha, Aspu 
disea costata, or to a large dilate known as Otostoma 
carter *. Nine stages in the transformation of a fresh 
egg of Hydatina into an Otostoma are described, and 
the author says 11 however improbable dlls transforma¬ 
tion may seem to those who have not studied the 
changes for themselves, the poittiblUdes of error are still 
more Kipprohable.Against the suggestion that he 
mistook encysted f Otostoma lor the roofer’s .eggs, 
Batflftn gives seven item* of evidence; against the sug- 
gSsticm that each egg seepilng to undergo the trane- 
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formation in question, was infected by an immature 
form of the infusorian, he gives eight items of evidence. 
If we take for granted that Dr. Basdan made do mis¬ 
take in identifying either the Hydatina eggs or the large 
Otostoma, we must conclude that he witnessed a re¬ 
markable phenomenon which should be re-studied and! 
properly figured. Different stages should be treated 
by the usual histological methods, carefully drawn 
and compared with the normal course of development. 
Careful attention should also be paid to the numerous 
parasites of rotifers, e g those described by Przesmyckl. 
The photographic method used by Bastian has its 
obvious value, but the results are very far from dear or 
convincing 

In an exceedingly interesting and acute chapter on 
the general subject of discontinuous or per saltum vari¬ 
ation, Dr, Bastian points out that his general position 
is supported by analogies in the inorganic world, e.g. by 
the fact that many substances crystallise in forms which 
belong to two or three different systems of crystalbs- 
ation, and that the difference of crystalline form which 
they exhibit is associated with difference of specific 
gravity, hardness, colour, and other properties. Then 
there is the case of radium, which 11 may be looked upon 
as continuously giving rise to new elements by a pro¬ 
cess of materia] evolution ” He discusses cases of 
abrupt or transitiont variation in animals and plants, 
and combats the opposition which Weismann expressed 
in his early 14 Studies in the Theory of Descent " to the 
idea of ” sudden transformation of the whole 
organism.” But Weismann’s views have changed not 
a little since i88a, and it would have been fairer to have 
quoted from his 11 Vortrage " of 1902. Dr. Bastian 
does not seem to have quite realised how many 
biologists now accept, as proved up to the hilt, the fre¬ 
quent occurrence of Galton's “transilient/'or Bateson's 
11 discontinuous,” or De Vries’s 11 mutational M vari¬ 
ations. But this is not quite the same thing as accept¬ 
ing the observational conclusion that the chlorophyll 
corpuscle of Nitella may become a sun-animalcule, or a 
rotifer v b egg a large ciliate I There are some things 
that one must see for oneself, and even then one 
would not believe them I It may be that a< the lowest 
organisms exist at the present day because they are ever 
seething up anew by processes of heterogenesis”; and 
we should not be greatly surprised if that turned out to 
be a thesis 14 founded upon fact and consistent with 
reason.” But such an epoch-making conclusion must 
be proved, not by one prejudiced in its favour, but by a 
man of thdtige Skepns, who takes every possible pre¬ 
caution to avoid discovering heterogenesis, who will 
certainly not adduce as evidence cOses of a rotifer’s 
germ-plasm demeaning itself to reincarnation as a 
ciliated infusorian. The author was forced, indeed to 
offer the evidence that he observed, but if he had not 
drawn his bow quite so far as the case just dted ^Im¬ 
plies, the arrow with 14 hcterogeneM* M on its feather 
might have penetrated further- t 
Very useful, It seems to uk author's idea of 
11 ephemeratnorphs,” that is, of transitorily occurring 
phases among imlcelluhirf, which may be 
modification*! influence, lq > qontredlatincfcbQat^p the 
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regularly recurrent stable forms which constitute a 
species We are Indited to think that this idea, ex¬ 
tended to the study of multicellular forms, would show 
that rahny so-called species arc based on transient 
11 modifications! " ephemeromorphs 

There is a dignified candour Ln Dr Bastion’s attitude 
towards sceptics 11 It will doubtless be said that the 
facts T have brought forward arc mem figments of my 
imagination, seeing that others observe no suih 
phenomena, and that my experience is altogether ex¬ 
ceptional." To this he answers (1) that many recorded 
phenomena, referred without proof to infection by para¬ 
sites, are more simply interprctable as heterogenetic; 
(2) that he has seen the numerous cases he has recorded 
because he has diligently looked for them through many 
&years; and (3) that, after all, his photographs of trans¬ 
formations have to be explained somehow. We must 
confess that the photographs, 11 engraved and printed,” 
appear to us no more than u plethora of puzzles and 
futilities of delineation. The method is obviously ad¬ 
mirable in being impersonal, but it seems to us quite 
ineffective in showing the trans r ormation of the roti¬ 
fer's or tardigrade’s ova into infusorians But we can 
only state our own impression ; others may see more in 
them than we can detect; perhaps the eye of faith will 
see much. 

“ Some of my critics have refused to give any ade¬ 
quate consideration to the work because it has not been 
entirely done under certain impossible conditions which 
they would prescribe." Dr Bastian admits that he has 
not uniformly isolated the organisms under process of 
change or placed them in a sterilised medium Such 
cataclysmal interference would inevitably stop the 
heterogenetic progress. He declares, however, that the 
observations in proof of the heterogenetic origin of 
bacteria and their allies M have been conducted with all 
necessary precautions against the possibility of infec¬ 
tion 11 If so, and every experimenter will agree that it 
is a big " if," then the bacteria did arise by hetero- 
genesis, or they were present, though unseen, from the 
first. To the critic who asks why Dr Bastian did not 
continuously watch the alleged heterogenetic changes 
from start to finish on the same individual organism, it 
is answered that the method pursued was that usually 
followed in embryological research—that of observ¬ 
ing different states of change in different in¬ 
dividuals. The method is comparable to that of 
paleontologists in working out a presumed series 
of phyletlc change; it is not absolutely demon¬ 
strative, but it reveals phenomena which must 
be Interpreted somehow; md the best and most 
reasonable interpretation, “ as much as possible irre- 
speptive of preconceptions and a Priori views," seems to 
the Author that of heterogenesis. If it be urged that 
Qr. Bastian should have watched the heterogenetic pro¬ 
cesses he believes in with the same sort of asaiduoift 
Continuity as Dellinger and DrysdafetAchieved In study¬ 
ing* thalr plastic monads, it is answered that 11 com- 
nfiance with such demands would not only be fniltUpp 
%|^Would go far to render for ever impossible any 
heterogenrsis," Why this should be so 1 
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we do not understand, unice,6 heterogenesis be like the 
building of the fairies’ palace which always stopped if 
anyone looked at it. But the fact is that " the methods 
employed by those who would gain a knowledge of 
heterogenesis cannot, from the very nature of the sub¬ 
ject, be strict laboratory methods "—and this, we fear, 
will foreclose the question in the eyes of most biologists. 

For our part, the suggestion of foreclosing a ques¬ 
tion like this tavours of prej'udlce, and it should be 
remembered that results of great value, both theoreti¬ 
cally and practically, have issued from the long drawn 
out controversy over spontaneous generation After a 
l. ireful study of Dr Bastian’s book, we venture to 
sum up our impressions as follows —(i) If the 
idea of heterogenesis means, when generalised, 
that there may be marked discontinuity, or 
transilienee, or per solium change in the ceaseless 
process of organic variation, then we side with the 
author, and in this regard he will find that he has 
many allies. (2) In so far as the idea of heterogenesia 
implies that many of the lowest forms of life are very 
plastic creatures of circumstance, capable of passing 
from phase to phase of the cell-cycle under modifica- 
tional stimulus, so markedly that they may be called 
n ephemeromorphs," we again side with the author, for 
we think that there are many facts which point in this 
direction. (3) As to the thesis that simple organisms , 
11 are ever seething up anew by processes of hetero- 
genesis," it seems to us, in our ignorance, a quite legi¬ 
timate conception which may eventually be demon¬ 
strated as true (4) But as to the majority of the cases 
of heterogenesis which Dr. Bastian adduces, we can¬ 
not but reject them as inconclusive, not only because 
the methods employed seem to us to be fallacious, 
especially in depreciating the possibilities of latent 
germs and of infection; not only because they lead us 
to conclusions which we cannot harmonise with our 
confessedly incomplete biological system; but especially 
because they are so meaningless . If the egg of the 
Hydatina can, 11 under conditions not always easy to 
realise," be transformed into a large ciliated in¬ 
fusorian, then our Syjfctna Naturae is n farce 

- J. A. T 

PROF. 0 STWALK'S JUBILEE 

I Jubelband —Wilhelm Ostwald. Gcwidmet zur Feier 
seiner vor fUnfundzwanJtig Jahren erfolgter Doktor- 
promotion von seinen Schulern, mit einer Einlcitung 
von J H van ’t Hoff Pp. xjcxi+679. {Zeitschnft 
fi Ir physihalitche Chemie, Band 46.) 

'T'HIS stately volumb is d fitting tribute to an eminent 
, 1 man who has done much to advance (he progress 
of modern chemistry. The triumvirate, van 't Hofff 
Andienius and Oswald, the Dutchman, the Swede' 
and the Ruseo-German, had a hard battle before their 
doctrines wen accepted by physicist* and by chemists. 
The communications made in the first volume of 
I Qetwaid V ZMttehrift by yart ’t Hoff (p. 481) tin the 
[>dJfcof osmotic pressure in (he anslogy between Squid* ‘ 
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and gases, and by Arrhenius (p, 631) on the dissoci¬ 
ation of substances dissolved in water, brought together 
the three friends in a manner which we now recognise 
as nlmost dramatic. Of Ostwald's 147 pupils, 34 of 
whom are now professors In universities all over the 
world, 34 have contributed memoirs to the “ Jubel- 
band " in honour of their teacher 

It would be impossible in the limited space of this 
notice to give an account of the contents of these 
articles, and it would be invidious to select names and 
tedious to mention all. Suffice it to say that the 
memoirs are in French. English and German; that 
their authors write from Germany, Russia, Finland, 
Sweden, Austria, Belgium, Greece, England, Scotland 
and Ireland; and that they are often under two names, 
implying that a third generation has aided in the 
research. The subjects of the memoirs range over a 
wide field; papers relating to solubility, to electric dis¬ 
charge, to electric conductivity, to vapour-pressures, to 
crystallisation, to catalysis, to capillarity, to high tem¬ 
perature reactions, to stereochemistry, to phase-rule 
phenomena, to colloids, to critical phenomena, to 
polarisation phenomena, nil arc found in this volume 
and it is certain that each and all of the authors would 
acknowledge that their inspiration was derived in great 
part from their master, Ostwald. 

A list is given of Ostwald’s publications. The 
colossal labour of collecting and coordinating all known 
facts bearing on general chemistry is shown by the 
fact that the 11 Lchrbuch der allgemeinen Chemie," 
begun in 1885 and ended in 1887, required a new 
edition in 1891, which, indeed, is not yet quite com¬ 
plete; that, in addition to this magnum opus , a 
41 Grundriss ” was published in 1889; that volumes on 
“ Physicochemical Measurements " (1893), 11 The 

Scientific Foundations of Analytical Chemistry ,r 
(1894), 41 Electrochemistry " (1896), 14 Outlines of Inor-’ 
ganlc Chemistry 11 (1900), 44 Lectures on Philosophy M 
(190a) and 14 Chemical Dialogues ” (" Die Sehule der 
Chemie ") (1903) have all proceeded from Ostwald's 
facile pen; and that translations of many of these works 
have appeared in English, Russian, French, Polish, 
Czech and Japanese. Besides these original works 
Ostwald has edited and annotated since 1889 selections 
from the works of Dalton, Wollaston, Gay-Lussac, 
Avogadro and Ampere, Hess, Hittorf, Wilhelmy, 
Bunsen and Roscoe, Berzelius, Carnot, Dulong and 
Petit, Davy f Scheele, Kirchhoff and Bunsen, and 
Berthollet, in the series of fl< Classics of Enact 
Science he has edited, along with van 't Hoff, the 
Zeitschrift fUr physikalische Chemie since 1887, of 
which 45 volumes have now appeared (it is to be pre¬ 
sumed that the editorship of this, the forty-sixth, was 
not carried out by him); and since 1875 he has pub¬ 
lished no fewer than voo papers and memoirs, embody¬ 
ing in large measure the results of his own researcher; 
lastly, he has contributed about 3880 abstracts of 
papers and 890 reviews of hooka to the Zeitschrift 
which goes by his name. 

One may well ask* how was it done? Those who 
know Ostwald will still be mnaeed; hut they will recall 
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to their minds that he possesses a rapidity of thought, 

I an extraordinarily retentive rqemory, an astounding 
diligence and a pen which moves without effort; and 
1 perhaps most important of all, the power of expressing 
| his ideas and those of others in clear language. In¬ 
deed, it may almost be said that Ostwald has imparted 
to German the accuracy and lucidity of French. 

The volume contains an excellent portrait of Ostwald 
at his desk, and van 't Hoff prefaces the contents by a 
short biography, from which we learn that he was born 
in 1853 in Riga, that he was there as schoolboy, 
student, assistant, 44 pnvat-docent” and professor, until, 
in 1887, he was called to fill the chair of physical 
chemistry in Leipzig, a position which he still holds. 
Van 't Hoff also sketches Ostwald as a teacher, an 
investigator, an organiser and a reformer, and traces 
his progress in research from his earliest work on 
14 The Mass-action of Water ” to his latest work on the 
44 Philosophy of Nature." The gap may appear a wide 
one, where only the two ends of the curve are given; 
but It is a continuous curve, and one which abundantly 
testifies to the 11 Stetigkeit," or continuity, of natural 
phenomena. Ostwald's missionary zeal is also pour- 
trayed. 

14 He is not content in gaining a view for him¬ 
self; it is perhaps with him a necessity to impregnate 
others with his thoughts, and this has doubtless largely 
contributed to the present-day position of physical 
chemistry. The spreading of his ideas abroad runs 
parallel with his own activity in research and original 
thought." 

Again .— 

44 In Ostwald as organiser we admire the prac^ 
tical man, who sees dearly what can be done, 
in small as well as In great things. On the small 
scale he is the constructor and deviser of handy appa- 
ratus. which he himself enjoys making, and the con¬ 
triver of convenient methods of work. . . On the large 
scale, he carries this sense of the practical to ne 
erection of a pattern laboratory in the new institute at 
Leipzig, dedicated chiefly to physical chemistry, and 
embodying the many-sided mind of the master.’ 1 

And in picturing another side of Ostwald's character, 
van 't Hoff writes regarding the work of Arrhenius 
(and though modesty forbids him to mention it, of him¬ 
self) :— 

44 How often do we see in similar cases an estrange¬ 
ment I With Ostwald, however, the opposite; sym¬ 
pathetic cooperation, in which Nemtt soon joined as 
a partner." 

Lastly, in dealing with Ostwald's many-sMecfoess, 
for example, in founding the Bunsen Society for Elec¬ 
trochemistry and editing the Atmalen dee Nahstphtfo* 
tophi *:— 

"The astonishing thing, whan w* consider Ostwald 1 ! 
activity ever extending to wider and wider drdes fe M 
that neither his Interest In his former sphere of work 
nor bla mastery over It lessens." 

Fortunate, they «ho have been Ortwftld'. atudente) 
and happy they who poum hi. Mcodtfilpt 
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JAPANESE BOTANY. 

New Lessons in Elementary Botany (Saishin Shoku- 
butsugahhd Kwasho). By ltd Tokutard, Rigaku 
Hakushi, D.Sc., F.L S 

F this well got up, well illustrated, and lucidly 
written elementary treatise on botany the 
following translation of the introductory chapter or 
preface will give an adequate general idea. 

It describes the province of botany in a manner 
likely to interest a young Japanese student. 

41 The surface of the globe we live on is covered 
with a varied and abundant vegetation, differing and 
agreeing in accordance with differences and like¬ 
nesses of soil and climate In this Japan of ours, 
which is a land within the temperate zone, many and 
beautiful are the flowers of the wild plants that blow 
at the various seasons of the year In spring we have 
the sakura (wild cherry), the yatnabuki (Kerria), the 
tsutsuji (azalea), the fujt (wistaria); in summer the 
Ayatne (iris), the kakitsubata (Ins laevigata ?), the yun 
(lily); in autumn the hagt (Lespedeza), the kikyd 
(Platycodon), the omtnamcshi (Patrima); in winter the 
tsubabt (Camellia), saeanfcisa (mountain tea-flower) 
and the fuhujyusd (Adonis amurensis) 

11 Among cultivated plants we have the ume (plum), 
momo (peach), Katdd (Pyrus spectabihs), botan 
(peony), shakuyaku (Paeonia albiflora ), asagaho 
(morning glory), fuyd (Hibiscus mutabths) and fctfeu 
(chrysanth). 

11 On the hill slopes grow the matsu (Pinus), sugi 
(Cryptomeria), hinokt (Chamacyparis), heyaki (Zel- 
kovja acuminata, yenokt (Celtts stnensts), Kashi 
(oak), sfiu ({?. cuspidate), and other trees. On the 
wastes and moors we find zumire (Viola Patnnii), 
tampopo (Taraxacum cornxculatum ), rengesd ( Astra¬ 
galus lotoides), &c., among spring plants; among 
autumn ones, In addition to those named before, 
/ujibafeama {Eupatorium chmense ), susuki ( Eulalia 
japonica), and others, in such abundance as to form 
a many coloured carpet varying according to the 
season spread over the land. 

14 In the fields and paddies grow rice, wheat, Indian 
corn, colza and raphanus under cultivation, the scene 
being diversified by scattered clumps of dark green 
bamboo groves. Then in the neighbourhood of 
temples and shrines arc camphor laurels and ichd trees 
(Gingho biloba)—the camphor laurels are found 
Indigenous only In China and Japan, but are cultivated 
elsewhere. The ichd Is fairly common with us, and 
therefore not considered a curiosity, but abroad (with 
the exception of Chine) no tree resembling it is found 
-*-it is unique. 

** Again, In ponds, swamps, lakes, and rivers we' 
have kawahone (Nuphar japonicum), jyunsai (Brasenia 
pel tat a), hishi (Trapa bispinosa ), uklkusa (Lenina 
minor), (e., and in the sea arame (Ecklonla ?)', 
wahamM {Alaria pinnatifida), kvsnbu (Lamtnanh 
japi&ica), a^akusdnori (a kind of laver), &c/ 

1 ) M On our high mountains only grow such planft'iy 
hoktmonta (Vaccinium sp.), ihdme (Blyxa sp. 7), 
(Empefntm nigrum), 4 c., also such plants 
ni fraWW nucifeta, but this may be p mistake), 
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hego (sp of tree fern Cyathea), 4c , of Asiatic and 
Malayan character, others of Mexican and American 
affinities, such as saboten (cactus), nuzetsuran (various 
parasitic-orchids), 4 c., even Australian forms, such as 
Acacia and Eucalyptus (but these, of course, intro¬ 
duced) 

41 Our indigenous species of trees, shrubs and herbs* 
including ciyptogams, are very numerous, in addition* 
among botanical forms we must count the innumerable 
microscopic organisms found in a drop of water or in 
mouldy nee 

41 Some 140 years ago scarcely 10,000 species (of 
phanerogams and cryptogams?) were known to- 
science, now more than 175,000 are known to 
flourish on our globe, and to be thus denizens of the- 
provincc of botany." 

The illustrations are extremely good, and many of 
them apparently original Among the best are those 
of the hydrangea (ajisat), Vida faba (soramame ), the 
fruit of chestnut (Kuri), section of plum-fruit, wood 
of wild cherry and of shuro (Trachycarpus), the figure 
of a potato plant (jagatara-imo), dissection of iris- 
flower, mistletoe on Celtis, &c There are, in addition, 
two very finely coloured plates, both of gorges among 
the Nikko Hills, one—the frontispiece—showing, in¬ 
geniously enough, on its guard-fiy leaf the outline 
figures with the nambs of the principal plants in the 
rich mass depicted in the chrotno Unfortunately, of 
the Japanese names given, only one or two can be 
identified in any books at my command. It is worth 
notice how large a proportion of the names of even 
common plants la Chinese. 

Dr Itfi may be congratulated on the production of 
so excellent, indeed charming, an Introduction to the 
study of that most fascinating of sciences, botany. 1 , 

F. Victor Dickins. 


OVR UNIQUE EARTH I 
Man's Place m the Universe By Alfred R. Wallace* 
LL.D., D C.L , F.R S., 4 c. Pp. xi + 330. (London : 
Chapman and Hall, Ltd , 1903.) Ppce ias. fid. 

BOOK from the pan of so distinguished a man as 
Dr. Alfred Russel Wallace would naturally find 
many readers, but (he present volume, dealing with a 
subject of such general interest, will undoubtedly be 
widely distributed 

This work is the outcqme of an article which Dr. 
Wallace published some time ago, and the interest it 
excited spurred him on to bring together in book form 
in a more elaborate andidetailed manner the argu¬ 
ments on which the subject-matter was based. * 

The reader, therefore, has now before him the whole 
of the evidence upon which the author claims certain/ 
conclusions, which have 14 enormous probabilities Iik 
their favour," namely, >fl that no other planet in the 
solar 4 system than our earth Is inhabited or habitable,” 

, “ that the probabilitie^are almost as great against any 
other sun possessing Inhabited planets,” and *^{het 
the ^nearly 'Central position" of our Bun is prbbably a 
permanent One. and has been specially favourable, 

lw na^riir the accuracy of th« oboyo given botanical equivalent*. 
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perhaps absolutely essential, to life-development on the 
earth " 

A close perusal of the subject-matter indicates, in 
the first place, two prominent facts. First, the 
masterly way in which Dr. Wallace has marshalled 
the available subject-matter to enforce his lines of 
-argument, and second, the excessively clear and con¬ 
cise summary of the astronomical knowledge which 
he has employed. This latter is contained in the first 
six chapters, and although the author suggests that 
those who arc fairly acquainted with modern astro¬ 
nomical literature might omit reading these, the 
account is so excellent that the advice should not be 
followed 

It is not the object of this review to tell our readers 
whether Dr. Wallace is correct or not in the con- 


point or material out of which the infinitely, varied 
structures of living beings are formed. The extreme 
mobility and changeability of the structure of these 
molecules enable the protoplasm to be continually 
modified both in constitution and form, and, by the 
substitution or addition of other elements, to serve 
special purposes.” 

May it not be that the very complex nature of proto¬ 
plasm and its very property, the ease with which it 
may be modified, enable it to adapt itself to the various 
conditions, such as distance from central orb, size, 
Sic , that exist on the different planets at those epochs 
in their life's history when the temperature conditions 
are within the prescribed limits 9 

Might not this element of living matter, working 
under somewhat different conditions, so affect the after 


elusions at which he has arrived, for that would not 
be an easy matter, but to direct attention to a work 
which must be treated with considerable respect 

Astronomical science has, during the last thirty years, 
made enormous strides, but the information that is 
needed when considering such a problem as is dealt 
with by Dr Wallace is still very sparse, and is con¬ 
spicuously absent from many books which by their 
titles ought to contain it 

1 Chapters vu to ix. deal with the problems, Are the 
stars infinite in number? our relation to the Milky 
Way, and the uniformity of matter and its laws 
throughout the stellar universe. In all of these the 
author displays a very thorough acquaintance with the 
recent advances in these subjects He concludes from 
such evidence that the stellar universe is limited, 
that the solar system is nearly in a central position of 
the Milky Way, this position being probably a per¬ 
manent one, and, lastly, that the whole material 
universe is one as regards physical and chemical laws 
mid material structure 

In the next chapter he sums up the essential 
characters of the living organism in a remarkably 
-clear and definite manner, and points out the intimate 
•connection between animal and vegetable life. 

The chapter which follows describes all the physical 
•conditions essential for this organic life, and then the 
four subsequent ones point out how these conditions, 
in his opinion, exist only on one planet, our earth, in 
the solar system. Not only does he suggest that the 
earth alone is inhabited, but that the other planets of 
the system have never been and never will be the seat 
of organic life, since they never can produce the exact 
conditions that are considered necessary. 

The next and last chapter carries the argument into 
the starry realm beyond the solar system, and here 
the author gives his reasons for concluding that only a 
very few of these stars may be suns with life-support¬ 
ing planets 

In considering man's place in the universe it seems 
that the matter dealt with in chapter i., In which the 
author describes the essential characters of the living 
organism, contains the criterion On which the whole 
question of the habitability of Other worlds turns. 

It is known that protoplasm Ip so complex chemically 
that it defies analysis, and protoplasm, to use Dr. 
Wallace’s words, 14 is, as It were, only jhe starting 
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products that they 111 their turn could weather the 
existing conditions, which to them would be natural 
and to us special ? 

To consider this earth as the only inhabited body 
in the stellar universe, a reversion to prehistoric ideas, 
may or may not be an advance, but it will require very 
strong arguments before man can be brought to con¬ 
sider that his isolation in the cosmos is indeed a fact. 

The book, however, is one that should be read by 
all those interested in such a speculation, for specu¬ 
lation at the present time it can only be, and much 
valuable information may be learnt about the various 
subjects which the author has had to deal with in his 
broad survey. 


OUR BOOK SHELF . 


The Fauna of British India , including Ceylon and 
Burma. Published under the authority of tho Secre¬ 
tary of State for India in Council. Edited by W. T. 
Blanford. Rhynchota. Vol ii Part, i. fHeterop- 
tera). By W. L. Distant Pp. x + 242. (London: 
Taylor and Francis, 1903 ) Price ios. 

Mr. Distant is making good progress with the de¬ 
scription of the known species of Indian Rhynchota, 
and the editor informs us in his preface that the re¬ 
mainder of the volume will comprise all, or nearly all, 
the remaining families of the division Gymnocerata, 
thus leaving the bulk of the water-bugs for a third 
volume, which will complete the subject as far as the 
Heteroptera are concerned. The present instalment 
includes 371 species belonging to the families 
Lygsids, Pyrrhocorida, Tingldids, Phymatida, 
Arcedida, Hebrlda, Hydrometridae, Henicocephalida, 
and the commencement of the ReduvHda. The 
letterpress is executed in the same careful manner 
as in the first volume, and is illustrated by 167 excellent 
text illustrations 


A considerable number of new species are described 
in the present part, and a very large proportion of the 
remainder have only become known to entomologists 
within the last few years, many of them, indeed, having 
been described by Mr Distant, or others, as late u 
1903. When we consider that the Hemiptera fjnfe, 
been far from exhaustively collected at present, andthat 
many of the families include small plani-ftefeig 
species, Lt will be plain that a vast amount of work aw 
requires to be done before our knowledge of tht lmfian 
species Can be considered as anything like oomp! 

BVt such works as Mr, Distant 1 * cannot but give * j 
impetus to the study, while those who know its a 
wifi not be liable to repeat the amusing erqjr ^f I 
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tenstein, who wrote in vol. vj, of the Linnean Trans - 
actions, about a century ago, that before he knew 
Fabriclus personally, he thought the latter had been 
disrespectful to Linnd and his other predecessors 
because he wrote that very little was known of 
entomology at that time, and that the study, especially 
as compared with botany, was still quite in its infancy 
Our own conception of present and future progress 
Is doubtless equally imperfect, and it has been well said 
that no race of mankind is permitted to anticipate the 
prerogatives of its successors. To our grandfathers 
and great-grandfathers the very idea of carriages 
going without horses seemed ridiculous, and the mere 
suggestion of the wonderful discoveries of the last 
halfrcentury would have been regarded a hundred years 
ago as the ravings of a lunatic 

A New Geometry for Junior Forms . By S Barnard, 
MA,, and j. M Child, B.A Pp vii + 306 
(London : Macmillan and Co , Ltd , 1904 ) Price 
2 s, 6d. 

Tiers work is a selection from the larger work of 
Messrs Barnard and Child published a few months 
ago. It is, of course, on the modern lines of teaching 
now almost universally adopted in England. There is 
no necessity for entering into a detailed account of the 
contents of the book, for the order and method of treat¬ 
ment are the same as those of the larger volume, which 
has already been highly commended in these columns. 
The work is simple, very thorough, and in every way 
suited to the requirements of junior students. 

Although employing instruments and devoting much 
space to 11 practical ” work at the outset, the authors 
never lose sight of the fundamental fact that geometry 
is a science of strict logic. Even those reformers of 
geometrical teaching who have done most to break 
with the difficult and stilted formalism of Euclid are 
sometimes alarmed by the methods adopted by the ex¬ 
pounders of 11 practical mathematics "—methods 
entirely reprehensible because of their ignoring the 
logical foundations of science The fact is that the 
teaching of modern improvements should be in the 
hands of skilled experts who have a commanding 
knowledge of scientific methods and results, and who 
are able to simplify matters for the student without 
sacrificing any portion of logical reasoning. We must 
take care that mere manual work, mechanical pro¬ 
cesses, and slipshod reasoning do not undermine the 
principles of accurate thought either in pure or In 
applied mathematics. So far, the works on geometry 
which give expression to the principles of the British 
and Mathematical Associations are beyond suspicion. 
The danger—though by no means absent from pure 
mathematics—is certainly greatest in physics and 
applied mathematics. 


Fragments from Continental Journeyings . By A. R. 

Sennett. Pp vi + 516. (London: Whittaker and 

Co., 1903.) Price 49. 6 d. net. 

Wi have alt done it; R. 1 *. Stevenson with a prose 
fancy that would elevate road-metal itself to a place 
among the humanities; Henry James with a just deli¬ 
cacy, that seema to add a decorative touch to the 
familiar chateaux and the well-worn ways; the rest of 
uSt in this latter time, at a long distance and In various 
measure, yet drawn irresistibly Into print. And now 
Mr. (dr Miss?) A. R. Sennett is qpoved also to attempt 
to give fb others some of the abiding pleasure ex* 
jfairkttued on the open road. 

s doubt® as to the writer’s sex, mainly an 

account of the references to female costume at wmgr 
C4fto;the vnaJT* author, moreover, Is usually more cfe 
MSitaad^ipevMllngldi Ignorance of.foreign Ian- 

*0. 69] 


guages. This little book is crowded with Inaccuracies 
in French and German, in fact, even the single words 
printed in italics are frequently incorrect. Names, 
which can be found on the maps in the library of the 
Automobile Club, are also occasionally misspelt. 
Hence we can hardly treat the work as a contribution 
to geography. The ground covered is that dealt with 
by the post-chaise travellers of the early nineteenth 
century, when the close of the great wars again allowed 
of observation The frontispiece of Gnndelwald and the 
Wetterhorn gives sufficient due to the scope of the book 
as a record of continental journeyings. We have no 
right in this place to deal with it from a literary point 
or view; nor do we think that the author would wel¬ 
come the remarks which we reserve. G. A. J. C. 

Recuetl d‘Experiences iUmentatres de Physique . First 

part By Henri Abraham. Pp. xii + 247. (Pans-. 

Gauthier-Villars, 1904.) Price 5 francs. 

This volume of less than three hundred pages has been 
produced with the collaboration of 154 physicists from 
allparts of the world I 

The book is the outcome of a request made primarily 
to the members of the French Physical Society by its 
secretary, with the authority of its council, that^ they 
should aid in the production of a volume describing 
elementary experiments in physics by forwarding an 
account of any spedal experiments forming part of 
their laboratory courses. M. Abraham is editing these, 
and this is the first part of the result—a second part is 
to follow. 

The descriptions of the experiments are not accom¬ 
panied by theory. The only incursion into the domain 
of theory has been to direct the reader's attention to 
the degree of precision possible in each measurement^ 
and to the need or uselessness, as the case might be, of 
Introducing corrections. 

On the other hand, great attention has been paid to 
describing the arrangement of the experiments; for 
example, all necessary sizes are specified in order that 
they may be reproduced as easily as possible. 

No attempt has been made to unify the style of the 
very various methods which the author selected from ; 
on the contrary, the desire has been to present as great 
a variety as possible. 

The first chapter consists of elementary instruction 
in workshop practice (Including glass-blowing), and 
has an appendix containing many useful receipts. The 
second is on geometry and mechanics, the third is on 
hydrostatics, hydrodynamics and capillarity; the fourth 
chapter deals with heat. 

liie experiments described are, in the majority of 
cases, of a very simple character, less suitable for 
colleges than for. schools, where they should be veiy 
welcome Many of them/ indeed, are arranged as 
they might be by an amateur at home, and the instruc¬ 
tions .are certainly simple enough for a lad with 
mechanical and experimental tastes to derive a large- 
amount of useful pleasure in carrying them out with 
out the aid of a teacher. 


Cassell's Popular Science. Edited by Alexander S- 
Galt. Volume ii. Pp, xii+556. (London: Cassell 
and Co., Ltd., 1904.) 

This attractive volume, with Its numerous excellqpt 
Illustrations and its dear typo, Is calculated to create 
interest in the study of science. The editor hu 
arranged matters in such 4 manner that most brandies 
of natural knowledge are drawn upon to provide In- 
teresdng reading. TThe first six articles, for example, 
deal with subjects belonging to physics, biology, 
astrohomy and geology—and the reader’s attention is 
rertainly not kept upon one subject for Wo long at one 
time. 
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LETTERS TO THE EDITOR. 

[The Editof does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return , or to correspond with the writers of. rejected 
manuscripts intended for this or an y other part of Nature. 
No notice ij taken of anonymous communications,] 

Cancer and Parthenogenesis 

May I be allowed to refer to the interesting and stimu¬ 
lating discoveries of Messrs. Farmer, Moore and Walker, 
and l)rs. Hash ford and Murray? The former have demon¬ 
strated that nuclear changes amir in cancerous tissues, by 
which cells of malignant growths may be justly considered 
homologous to active sexual elements (“ game to id ’’) 
Giant cells are suggested to be “ fusion-figures " which 
recall normal fertilisation (11c) in cancer, 

I write to ask If botanists or zoologists are of the opinion 
that “ post-heterotypic " cells (homotypic) are " inclined " 
•at all to develop without fertilisation by the spermatozoon 
{l.c by parthenogenesis from ? chemical stimulus). 

Does parthenogenesis occur In the embryosac of flower¬ 
ing plants or in the prothallium of the higher cryptogams 
-under any and what conditions? 

On what known states does parthenogenesis in the eggs 
of the honey bee, in ascaris, in ortemisia, Arc , depend? 

This sexual character of the cells of cancer explains partly 
its parasitic and invading nature; the wonderful power of 
mimicry of the tissues from which they originate suggests 
that metastases commence ai cells self-fertilised and 
maturating A knowledge of the (? chemical) causes 
underlying both these changes might afford a clue to pre¬ 
vention F Bushneli 

S Devon Hospital and Public Dispensary, Plymouth 


In reply to the queries contained in the letter of Dr 
Bushneli, it may at once be said that parthenogenesis is 
known to follow the application of certain stimuli in the 
case of a few animals and plants, Loeb's experiments on 
-sea-urchins and Nathansohn's observations on Marsilea 
furnishing instances to the point 
Parthenogenesis occurs in the embryosac of species of 
Akhemilla, perhaps also in some species of figs, but the 
underlying conditions are not yet understood 

In other examples of parthenogenesis, as noted in animals, 
it arises in consequence of the lack of separation of the 
second polar body from the egg, or follows on the re-fusion 
-of it with the e^g. This represents, perhaps, a modified 
kind of fertilisation. Apogamy as occurring in ferns Is 
s more remote event, but is apparently possessed of a similar 
significance 

I quite agree with Dr. Bushneli os to the importance of 
reaching an understanding of the chemical and other 
-agencies that produce the change in cells previously normal, 
and the concluding paragraph of the article to which he 
refers emphasises this skle of the subject 

J B. Farmer 

Magdalen College, Oxford, February 13 


On a Dynamical System Illustrating tha Spectrum 

Libia and the Phenomena of Radio-activity. 

By the study of a system of particles, which Is similar 
to a Saturnian system, I was led to the discussion of dis¬ 
turbances which propagate «in the system, having close 
analogy with the Land and line spectra while illustrating 
the phenomena of radio-activity The system consists of 
<a large number of particles of equal mass arranged in a 
circle at equal angular Intervals, and repelling each other 
with forces Inversely proportional to the square of distance 
between the particles, at the centre of the circle Is placed 
-a large particle attracting the other particles forming ,the 
ring according to the same law of force. If the repelling 
particles be involving 'about the attracting centre, the 
system will generally remain b table for small oscillations, 
which consist of the transversal vibration perpendicular to 
tha plane of the orbit, together with the radial and angular 
disturbances representing the rarefaction and condensation 
in the distribution of the particles. Small oscillations of 
this kind have already been treated by Maxwell In fils essay 
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On the stability of Saturn’s rings, the system will be the 
same if the repelling particles of the present system be sub¬ 
stituted by the attracting satellites. Evidently the system 
here considered will be approximately realised 1/ we place 
negative electrons in the ring and a positive charge at the 
centre. Such an ideal atom will not be contradictory to 
the results of recent experiments on kathode rays, radio¬ 
activity, and other allied phenomena 
The frequency of the trunsversal vibration is given by 

n = « - am*+bm 4 + ■ . ., 

where « is the principal term and m the whole number. 
Plotting the lines of frequency, we And the crowding of 
lines when the value of m is small and when it is large 
Generally the coefficient a>n, so that with Increasing m 
the frequency decreases, nnd the interval between the lines 
becomes wider. The distribution of lines resembles that of 
a band spectrum proceeding from violet towards the red 
Taking the converging point of the lines for large values 
of m as the beginning, it Is convenient to count the lines 
from the point, which I suppose to correspond to m-tn, 
1'hen putting 

pn = m # —m' 

\\2 obtain, remembering that ffn=o for m = w,, 

n increases with m', and the distribution resembles the band 
spectrum of carbon type, the interval between the lines 
gradually widening from red towards the violet. In fact, 
the above equation Is an extension of Deslandret's formula. 

If we suppose that the particles are negative electrons, we 
can easily prove that the transversal vibration will not be 
sensibly affected by the external magnetic field This is 
another characteristic of the band spectrum 
The radial and angular waves propagating round the 
ring have frequencies given by 

n/i-Aw" + B» 4 + , 


Ihe distribution of lines is such that they crowd together 
for tolerably large values of m towards a region of high 
frequency, and is in its general aspect similar to a band 
spectrum, with the difference that the interval between the 
successive lines is about nine times wider than in the band 
spectrum above described This we may identify with the 
line spectrum, although tn is not the some as in the formula 
of Kayser and Hunge, or of Rydberg The supposition that 
the particles are electrons leads to the conclusion that a 
single line is separated into doublets, circularly polarised 
in opposite senses 

The ring here considered is quasi-stable It may be set 
to disturbances the radial and angular components of which 
are nearly proportional to 

s-* p 


where k is a constant, v the number of particles in a ring, 
and l the time. If the disturbance continues fpr a 
sufficiently long time, the ring will be torn asunder and the 
system will fly off with great velocity. If the particles are 
electrons, those in the ring will give rise to 0 rays, and the 
central positive charges will form the a rays. 

The Ideal atom here considered will have high atomic 
weight when v Is large; consequently the Instability is 
easier to produce when the atom Is massive Where there 
are several series of regular spectra we shall have to con¬ 
sider different rings of particles giving rise to these different 
sets The complexity of spectrum Is by no means a 
guarantee for the heaviness of atom, on the contrary, If 
high atomic weight is accompanied with comparatively 
simple spectral structure, we may consider that the system 
of rings is lets complex, and w may be quite a large 
quantity This probably accounts for the remarkable radio¬ 
active property of radium, which. In spits Of its high Atomic 
weight, presents only a certain number of characteristic 
spectrum Urns. 

The kinetics of the system here considered mhy be ex¬ 
tended to investigations whkh hsve analogies With the 
Ratings of spectrum lines. Considered na electrons,, the 
phenomena or actlno^elsctriclty, the Ionisation 6f domes, thq 
change of resistance of semi-insulators by exposure to jigis, 
the A prpMem of coherer, the phenomena of fluorescent* ohd 
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phosphorescence, and many allied subjects will probably be 
Accounted for by the discussion of resonance and forced 
oscillations, to which the system is susceptible 
The above results were communicated to the Physico- 
mathematical Society of Tokyo In December last, the de¬ 
tails of calculation will probably appear in the Philosophical 
Magazine in the near future H Nagaoka 

Physical Laboratory, Tokyo University, January 18 


Science In the Navy 

In view of the Important articles which appeared in 
Natum last year on the question of science in the navy, 
it seems desirable to inquire into the amount of encourage¬ 
ment which is now given to young lieutenants to adopt 
either of the more scientific branches of their profession. 

Apart from zeal for the service and the love of know¬ 
ledge, the most potent incentive to their doing so lies in 
the promise of early promotion to commander. Now, of 
the thirty-five lieutenants promoted on January 1 last, the 
following analysis will show that the more scientific officer 
has no advantage over his fellow as regards promotion 
The periods between promotion to lieutenant and to com¬ 
mander were — 

12 Lieutenants of the general serviee 10 8 years 
Lieutenants (8 ,, Gunnery officers io’o Pl 

of special { 6 ,, Torpedo ,, 108 ,, 

attainments (9 ,, Navigating „ 11-9 ,, 

From the above it is evident that no advantage accrued 
to those who had the ability to attain the scientific know¬ 
ledge required for their respective branches, whilst the 
future of those who selected navigation was marred bi 
having to wait a year longer than any other officer 

Lastly, it may be remarked that it argues well for a 
service in which science is courted by so many m spite of 
the small encouragement given in this matter of promotion 

N G T 


Organisms and Meteorites. 

I should be glad to know whether anyone has ever 
attempted to test the hypothesis of Helmholtz and Lord 
Kelvin that meteorites are possibly the carriers of organised 
matter By pulverising a portion taken from the interior 
of a meteorite it would, I should suppose, be easy to dis¬ 
solve out and detect any organic matter that was there 
*1 he result in any particular case would probably be 
negative, still, wilder experiments have been tried before 
now James Ward 

Irinitv College, Cambridge, February 15 


The Gordlidm in Folk-lore. 

The sudden appearance of the Gordildm or hair worms in 
puddles of water or similar situations has caused the primi¬ 
tive peoples of many countries to evolve a theory of their 
seemingly mysterious origin. In parts of Scotland they are 
believed to be the intermediate stage in the development of a 
horse-hair Into an eel; in Iceland and the Fsrdes, and also in 
some of the Malayan islands, they are thought to come down 
with the rain; in the Malay Peninsula they are said to be 
the offspring of an unnatural union between an earthworm 
and a female mantis, and to turn into a fern (Lygodlum sp ), 
the creeping rhizome of which some of them (for example, 
Chorodes montoni, Camer.) closely resemble. (I found that 
a very large proportion of the true Mantldse were infested 
by them fin the Malay States.) In the same country, by an 
Application of the principle of the doctrine of signatures, 
they are used In the manufacture of i haw-wash, I have 
thought that It might be Interesting to trace out the beliefs 
held about them among different races, but I find references 
to them extremely scanty In ethnographical or general 
literature. If any of your correspondents could furnish in¬ 
formation of the kind I would be Extremely grateful, for 1 
believe that an interesting contribution to ‘ the Wojoglcal 
philosophy of savages might be made by collecting end 
Analysing the different theories held by primitive people* re-, 
1 muig a melti and easily recognised group of animals tike 
th* tiordltto- Nelson Ann and ale* 

^34 Chamotte Square, Edinburgh. ' * 
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THE ANTARCTIC EXPEDITIONS. 

M ORE or less detailed accounts have now been pub¬ 
lished of all the three expeditions—German k 
Swedish, and Scottish--which, following the lead of 
] the British party in the Discovery , have during the 

{ mst two years striven to extend the bounds of know- 
edge in the far southern regions Some idea can 
therefore be gained of the scientific results obtained in 
various directions. It is a remarkable illustration of 
the independence of climatic conditions on mere lati¬ 
tude that, while each of the expeditions wintered out¬ 
side the Antarctic circle, the rigours experienced have 
hardly been exceeded in the case of expeditions which 
have wintered more than io° nearer the pole in both 
hemispheres 

To begin with the work of the Swedish party under 
Dr Nordcnskjold, of which summaries have been given 
both in the 7 'imej and in the Geographical Journal , it 
is mainly of the contributions to meteorology and geo¬ 
logy that it is yet possible to speak, though when 
the magnetic observations have been worked out,, 
results of no less Importance may be expected. The 
value both of the meteorological and magnetic work 
has been greatly enhanced by the enforced detention 
during two winters, a much more effective basis of 
comparison with the observations of other expeditions, 
and stations being thus supplied. Some useful work, 
from a purely geographical point of view has also been 
accomplished, our knowledge of the contours of the 
land masses to the south of South America having 
received welcome additions, mainly as the result of 
two separate sledge expeditions undertaken during the- 
two winters. The winter station, it will be re¬ 
membered, was established on the eastern side of Louis 
Philippe Land, the northern extremity of the mass- 
j known further south as Graham Land It was itself 
! on an island lying to the east of the main mass, but 
although this appears to be fringed on this side by a 
regular archipelago of islands separated by wide- 
channels, it was demonstrated—and this is one of the 
chief geographical results of the expedition—that the 
larger mass runs continuously southward from Louis. 
Philippe Land to King Oscar Land It is formed by 
a high range of mountain peaks separated by large 
glaciers, and further inland passing into a level ice- 
covered plateau. Within the outer limit of the archi¬ 
pelago an ice-sheet extended, bounded by a formidable 
ice barrier running from east to west in the neigh¬ 
bourhood of Christensen Island (an extinct volcano). 
The conditions of this ice-sheet recalled those of Kooa's- 
great ice-barrier on the opposite side of the Antarctic, 
and, as was found by Captain Scott and his com¬ 
panions on their great southern sledge journey, it was- 
separated from the land by wide, deep, and impassable 
crevasses. This was* ascertained during the first 
winter expedition, which lasted from September 30 to* 
November 7, 1902, and had its furthest point in S., 
62° W During the second winter the leader, with one 
companion only, explored the channels leading north 
behind the islands towards Erebus Gulf The scenery 
here was found to b^ of the grandest kind, on one 
side was the magnificent range of King Oscar Land, 
on the other a large archipelago forming a remark¬ 
able contrast to the former, ana made up of tufaceous 
volcanic rocks, with sounds, glaciers, and promon¬ 
tories, all dominated by the shining blue-white pro¬ 
minent peak of Mount Haddington, probably formed 
by a mighty crater. It was during this expedition 
that Dr. Noraenskjold luckily fell in with Dr. Anders- 
son and Lieut Duse, who had left the Antarctic 
before the disaster which befel it, and had' spent the 
winter in that inhospitable region with only a summer 
outfit. 

Throughout the time spent in the for south, thw 
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climatic conditions were generally adverse, the violent 
gales and great cold experienced during the first winter 
equalling, if not surpassing, those which so hampered 
the work of the Newnes Expedition to Victoria Land. 
During a whole fortnight in May and June the velocity 
of the wind averaged 45 miles per hour, and, worse 
than all, it was these south-westerly gales which 
brought with them the lowest temperatures. Thus 
the stormiest day (mean velocity 63 miles) was also 
one of the coldest (mean — 24° F) The mean 
temperature for the year was about 10-2° F , the same 
as in Hudson Strait or at Yakutsk, the two coldest 
places in the north, while the summer showed the 
exceptionally low mean of 28 2® F., the coldest so far 
known In the summer, however, the gales became 
very much more moderate, being insufficient, in fact, 
during the first year, to break up the icc—the reason 
for the failure of the Antarctic to rearh the winter 



Fig ■ —Routai of Scottish, German and Swedish Antarctic Expeditions. 


station; and whereas in winter the snow was all blown 
away by the gales, in summer a great accumulation 
of snow was observed on the ice at sea-level. During 
the whole two years not a single aurora was observed. 
From a geological point of view the most interest¬ 
ing discovery was that of numerous fossil bones of 
vertebrate animals, some of great size, while abundant 
remains of plants were also found, proving that, as in 
the far north, the climate was once mild, and that 
there existed large forests of leaf-bearing trees where 
birds sang and strange largo animals fed on the 
herbage. The fossils in the islands round the station 
were all of Mesozoic or Tertiary age, but Dr. Anders- 
son had discovered, in the neighbourhood of hla 
winter quarters, r rich fossil flora of a very different 
type, belonging to an older geological epoch. 

Mr. Bruce likewise had much to contend against In 
the climatic conditions, which seem to have been ex- 
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ceptionally unfavourable during 1903. The reaulte of 
the work of his party consist mainly—in addition to 
the full records of magnetic and meteorological observ¬ 
ations kept up throughout the winter—or a series of 
soundings and other scientific observations carried out 
during a cruise of more than 5000 miles in seas never 
before visited by a scientific expedition, and of observ¬ 
ations on the zoology and botany of the South Orkneys. 
The result of the soundings was to confirm the con¬ 
clusion derived from Ross's single sounding further 
east, showing that between 6o° and 7 i° there is a deep 
sea with a more or less uniform depth of 2500 fathoms. 
During this cruise the heaviness of the pack—the ice 
being real Polar ice, sometimes 15 to 20 feet thick— 
proved a serious obstacle, and it was only by working 
eastward along the outer edge of the pack, sometimes 
north, sometimes south of 6o°, that it was at last 
possible to make a dear run to the south, which took 
the ship to 70“ 21' S-, 17 0 W., where 
.1 sounding^ of 2543 fathoms was 
obtained. This was towards the end 
of February, after which winter 
quarters were sought m the South 
Orkneys, the position chosen being 
h bay on the south coast of Laurie 
Island Here the ship remained 
frozen in for eight months, a fact, 
Mr. Bruce says> 11 perhaps one of the 
most remarkable in the history of 
Polar exploration—that in an oceanic 
island in so low a latitude as 6o°-6i° 
it was possible to be ice-bound for 
so long a period." It was probably 
due to the continuous ice-sheet which 
formed between the islands and 
Graham's Land, which had the 
same effect, temporarily, as the 
vicinity of a continent Eventually 
the ice broke up and cleared out in 
a single day (November 23). At the 
winter station a solidly built stone 
dwelling house was erected and a 
special magnetic observatory (named 
after Prof, Copeland), the observ¬ 
ations at which, as also the meteor¬ 
ological work, were carried on by 
Mr. Mossman. Survey work, sound¬ 
ings and tidal observations were 
also earned on by Mr. Bruce, Mr. 
Wilton, and the ship's crew During 
the spring, foggy and cloudy 
weather was very prevalent, causing 
many hindrances, while the rapid 
variations in temperature—some¬ 
times as much as 4o a -6o° F. in a 
single day—were also very trying. 


All the land is described as very precipitous, rising 
sheer out of the water, but in spite of this the 
penguins manage somehow to ascend. Among the 
zoological facts collected, it was ascertained that the 
shag which inhabits Antarctic islands is the blue-eyed 
shag. It is hoped the work of the expedition may be 
continued for another year 
As regards the-German expedition, Dr. Drygalski’s 
preliminary report issued last summer has been supple¬ 
mented by the publication of the first instalment of 
the scientific results, while a general account of the 
expedition has also been given before the Berlin Geo¬ 
graphical Society and printed In the Zeitschrifi of that 
body (10041 No. 1). It is again In the field of meteor¬ 
ology that some of the most Important weak has been 
achieved/ The climatic conditions at the winter 
station of the Gauss showed dearly that the zotte of the 
west wind* had been left behind and a 
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area approached, marked by east winds blowing 1 from i 
a continental region of high pressure in the south 
The storms so characteristic of the south polar region 
were here experienced in their full force. Although 
the only land actually inspected was the solitary peak 
of the " Gaussbcrg,” the whole character of the neigh¬ 
bourhood, with its vast sheet of 11 inland-ice,” was 
such as to argue the existence of a continental mass 
stretching southward from the Antarctic circle. The 
ancient crystalline character of the rocks and the 
sudden fair towards a deep sea in the north point in 
the same direction. Valuable observations of the ice- 
conditions, both of the sea and land areas, were made, 
and the paper in the Zeitschnft is accompanied by 
excellent photographic representations, one showing 
the stratified formation of an iceberg being especially 
noteworthy 


THE "FISH HYPOTHESIS " AND THE 
TRANSMISSION OF LEPROSY . 

T EPROSY is a disease that has been known from 

the earliest times, and in the British Isles was very 
prevalent in the twelfth and thirteenth centuries. At 
the present time, though unknown in many countries, 
it is impossible to traverse any large tract in any conti¬ 
nent without meeting with cases, Norway, the Medi¬ 
terranean littoral, India, China, certain of the Pacific 
islands and various parts of America and Africa 
being preeminently the seats of the disease. A bacillus 
having a strong resemblance to the tubercle bacillus is 
present in enormous numbers in the leprous tissues, and 
is regarded as the specific virus, though it is non- 
InocuTable into animals, and, with doubtful exceptions, 
has never been cultivated. 

The transmission of the disease is generally regarded 
as being due to personal contagion, and there are 
many facts in support of this view Segregation of the 
lepers is believed to be eradicating the disease in Nor¬ 
way; the Introduction of a cose of leprosy into a place 
previously free has been followed by a great spread of 
the disease, as in the Loyalty Islands, and many in¬ 
stances are on record of persons contracting the disease 
after associating in some way with the sick, whose 
secretions swarm with the bacilli. 

For some months past, Mr Jonathan Hutchinson, 
F.R S , has been strenuously maintaining his 11 fish 
hypothesis 11 of the origin and transmission of leprosy 
with an ardour and with a wealth of facts and figures 
that must strike all wilh admiration Moreover, Mr. 
Hutchinson has recently undertaken two jovrneys, to 
India and to the Cape, in order to collect data in sup¬ 
port of his hypothesis, no light undertakings for a man 
of his years I. Briefly stated in his own words, 11 the 
fish hypothesis assumes that in all ages and in all 
countries, leprosy has been and still is due in Lhe main 
to the consumption as food of decomposing or imper¬ 
fectly cured fish. It is thought probable that the 
disease is a modification of tuberculosis, and that it 
receives modification in connection with some specific 
virus (toxin or bacillus) which is occasionally, but by 
no means frequently, developed in connection with such 
fish. It assumes that, if the vims be present, a very smgU 
quantity of fish may suffice to produce the disease in Us 
full vigour, whilst, if it be absent, large quantities may 
be habitually consumed without any result. It is a 
specific poisoning which occurs, and by no means 
merely a form otall-health due to unwholesome diet/ It 
/has ho degrees of less or more, and Is eliher contracted 
in its totality or wholly escaped* Thus, all whi/ehf 
#sh In bad condition are supposed to run some risk; 
«ftd thos* who eat It habitually and largely encounter 
Vjhfmfc^inbve frequently than ofherp. ■■ It fa, however; 
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the quality and not the quantity with which chiefly We 
are concerned—the presence or absence of the specific 
virus For the present the existence of such a virus is 
a matter of hypothesis, for it has never been isolated 
from any specimen of fish. Thus the evidence is cir¬ 
cumstantial, not demonstrative.” 

Mr Hutchinson has directed attention to the inci¬ 
dence of leprosy among Roman Catholic communities; 
this he attributes to the use of fish during the fasts 
ordained by that Church. Believing, as he does, that 
personal contagion plays little or no part in the spread 
of the disease, he advocates the abolition of leper 
asylums or at least a great mitigation in the seventy 
of the laws as regards segregation, especially in Cape 
Colony. 

Mr. Hutchinson’s hypothesis is doubtless supported 
by many facts, and there is a remarkable coincidence 
between fish-eating and leprous districts.. Thus in 
India generally the incidence of leprosy is about three or 
four cases per 10,000 of the population, but in the island 
of Minicoy, devoted to fishing, it rises to 150, and in 
Kaligoan, a fish-curing centre, to 500. The decline of 
leprosy in the British Isles he would attribute to the im¬ 
provement in the food of the people and to the Intro¬ 
duction of the reformed faith, whereby fasting was 
abolished. There are, however, grave difficulties in the 
way of accepting the fish hypothesis as proved. It is 
almost certain that leprosy is met with among peoples 
who rarely or never touch fish, e g. the Basutos, as 
pointed out by Dr. Turner. Mr. Hutchinson has con¬ 
troverted this statement, alleging that Dr. Turner's 
witnesses were not to be believed, but surely the same 
argument may be applied to much of Mr. Hutchinson’s 
own evidence. Mr. Hutchinson states that on several 
occasions he has by cross-examination obtained an 
admission of fish-eating that had previously been 
denied But the cross-examination of an ignorant and 
perhaps terror-stricken native by a casual visitor is 
hardly calculated to elicit the truth, and must be carried 
out with the greatest circumspection or the examinee 
will Infallibly admit that which he believes is required 
of him. On this ground much of Mr. Hutchinson’s 
evidence must be regarded as untrustworthy. Then 
there is the difficulty as to why fish in bad condition 
conveys the disease, whereas good fish, fresh or dried, 
is innocuous. Why is the virus present in bad fish and 
not in fresh fish, where does it come from, and how does 
it get there ? These are questions that require an answer, 
for it is admitted that the leprosy bacillus has never 
been met with apart from the leprous person; there is 
absolutely no proof, or even suspicion, that fish har- 
boul the leprosy bacillus Orkney and Shetland for¬ 
merly suffered greatly from leprosy, but Mr. Traill 
Skae, in a letter to the British Medical Journal , entirely 
denies that the food of the people has muth improved 
and asserts that enormou? quantities of bad fish are still 
consumed. It would seem much more likely that the 
civilisation of a peoplethatwill eat bad fish is low and 
that promiscuous intercourse of all kinds is, therefore, 
habitual, leading more readily to personal contagion; 
this would explain the connection, if there be one. be¬ 
tween the consumption pf bad fish and leprosy. 

As regards segregation being useless, Dr* Ehlers 
states thst in Iceland, during the five years after the 
opening of the asylum in 18991 the number of lepetfs, 
which had previously been Increasing, diminished by 
one-fourth. The statement that segregation is use¬ 
less Is against all experience, though there la, doubt¬ 
less, much to be said for a modified form of segregation 
and for a revision of the leprosy enactments in Cape 
Colony. * , 

With regard to the remarkable waxing and waning 
df Kaprbsy in many countries, this is seen In hearty every 


396 


NATURE 


[February 15, 1904 


infective disease. A disease introduced into virgin soil 
is apt to spread rapidly; where the soil is not virgin 
there is frequently a periodicity which at present can¬ 
not altogether be explained. Thus the ordinary 
" zymotic " diseases in the British Isles, diphtheria, 
scarlet fever, &c , have a seasonal and an epidemic 
periodicity, other diseases, notably influenza and 
plague, may for years be almost unknown, and then 
an epidemic prevalence may become established over 
such large areas that the disease becomes pandemic. 
The same unknown causes may have much to do with 
the extinction of leprosy m the British Isles and else¬ 
where R. T Hewlett 


NOTES. 

The Russian Imperial Geographical Society has conferred 
the Liltke gold medal—its highest distinction—on Sir John 
Murray, KCB, F.R .5 , for his oceanographical and 
limnological researches The medal has only once before 
been conferred on a foreigner, namely, Prof. Suess, of 
Vienna, the eminent geologist. 

Mr. James Homnkil, who acted as Prof. Herdmun’s 
assistant during the Ceylon pearl oyster Investigation, has 
been appointed marine biologist to the Government of 
Ceylon, and Inspector of the pearl banks Mr Hornell is 
now preparing for an inspection by means of dredges in 
place of divers, with the view of rarrying out the changes 
recommended in Prof Herdman's report The appoint¬ 
ment is of interest as showing how in I he recognition of 
science some Of our lolomes are in advance of the mother 
country, tye have no " marine biologist to the Govern¬ 
ment ” here 

Or. J. E. Mark, FKS , was elected president of the 
<vflofogica1 Society at the anniversary meeting held last 
Friday Sir Archibald Geikie delivered the anniversary 
address, his subject being continental elevation and subsi¬ 
dence. The medals and funds at the disposal of the society 
were presented as already announced (p 355) 

The death is announced of Prof Callandreau, professor 
of astronomy In the Paris ftcole polytechnique, and member 
of the Pans Academy of Sciences 

An astronomical society has been formed at Newcastle- 
upon-Tyne under the presidency of the Rev T E Espin, 
who will give the first lecture, at the Literary and Philo¬ 
sophical Society’s rooms, on Friday, March 11, on V The 
Work of an Amateur Observatory 11 The hon secretary of 
the society is Mr J. D Hastings, Warkworth House, 
Tynemouth 

A Bill for rendering compulsory the use of the metric 
system of weights and measures in the United Kingdom 
was read a second time in the House of Lords on Tuesday 
and referred to a select committee. The Bill provides that 
the metric system shall become compulsory on April 5, 
1906, or at such later date as may be directed by His 
Majesty by Order in Council. It Is, therefore, left to the 
discretion of the Government to fix the date for inaugur¬ 
ating the compulsory adoption of the system. In moving 
the second seeding of the Bill, Lord Belhaven referred to 
the recommends Hons of the Select Committee of the House 
of Commons In 1695, and pointed out the educational and 
commercial advantages which would follow the adoption 
of the metric system in the place of our present irrational 
standards Lord Kelvin, speaking In support of the Bill, 
remarked that In Germany, France, and Italy, iNrffioQn- 
Venlenc* had resulted from the Introduction of the metric 
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system He said it was of interest to know that the decimal 
s>stcm originated in England. In a letter doted November, 
Mi 178J. James Watt laid down a plan which was In all 
respects the system adopted by the French philosophers 
seven jean) later, which ihey suggested to the King of 
England as a system that might be adopted by international 
agreement James Watt’s objects were to secure uni¬ 
formity and to establish a inode of division which should 
be convenient as long as decimal arithmetic lasted 
Speeches in favour of the Bill were made by Lord Wolver- 
ton, the Marquis of Lansdownc, and the Earl of Rosebery. 

Tiie Reale Accodemia dei Georgofill, of Florence, offers a 
prise, a diploma, and a silver medal for the best essay on 
the fiscal policy in Italy in relation to that of other coun¬ 
tries from the introduction of the 1887 tariff to the end of 
1913 The competition closes on June 30, 1905. The 
Olympic Academy of Venice offers a prize, the subject being 
Italian emigration in South America, and the last day 
being December 31, 190(1 

Thr Rev in' A’Rtidrale tier Sciences contains an account, by 
M A. de Lapparent, of the life and work of M. Murder 
Chalmas, who died at Aix les Bams cm August 8, 1903, 
scarcely three months after his election into the Acaddmie des 
Sciences M Munier Chnlmqs was bom In the Beaujolals 
district in 1843, and at the age of fourteen his interest in 
geology was aroused by his meeting a geological party of 
students near Paris, conducted by M. Hubert. At nineteen 
he had studied under Cordier and D'Orbigny On the 
death of M. Hubert in 1890 a movement was set on foot 
to appoint hun to the chair thus vacated at the Sorbonne. 
M Munier Chalmas's contributions to paleontology were 
numerous and varied, and dealt with the calcareous algal 
remains previously regarded as Foramlnlfern, the dimor¬ 
phism of Nummuhtea and Miliolidn, the classification of 
cchinids, the morphology of brachlopods, and the embryonic 
development of ammonites The present state of our know¬ 
ledge of the geology of the Paris basin la largely due to 
his researches He rendered valuable services In the pre¬ 
paration of the geological map of France, and his investi¬ 
gations extended also to Dalmatia and Hungary. 

The death Is announced of Prof. Arthur W. Palmer, head 
of the department of chemistry of the University of Illinois. 
Prof. Palmer, says Science, graduated from the University 
of Illinois in 1883, and was for two years assistant in the 
department of chemistry In 1890, after studying for two 
years at Harvard University and one year In Germany, he 
was appointed professor of chemistry, and has since sbrved 
continuously in that capacity. As member of the Chemical 
and Biological Survey, he had lately completed an im¬ 
portant report on the water supply of the State of Illinois, 
and was the author of many papers embodying ttje results 
of chemical investigation 

At the annual general meeting of the Institution of 
Mechanical Engineers on February 19, the annual report of 
the council for the year 1903 was presented, and contains 
the following announcements among others. The sixth re¬ 
port of the Alloys Research Committee has been co mplete d. 
It deals with the experiments made, under the Into Styr 
WUllam Roberts-Austen's direction, on the tempering end 
annealing of steel, by Mr William H. Merritt ap&nfcy 
others. ‘At the request of the committee the roprfrt W*s 
Completed by Prof, GowtOnd. The <U*t report to/me 
Steam-Engine Research Committee, by Prpf, D. S. (Mb, 
has, beeii teseived, and will shortly bo presented, rtef. 
UureteU reports thM (he joo B.JLP- gos.enfjnb w&kfe N* 
been design*! fof experimental work I4 eofineMtel'' fiimb 
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the Gas-Engine Research Committee is now ready to be 
tested at the works. Prof '1- Hudson Bears, the reporter 
to the Committee on the Value of the Steam Jacket, carried 
out during the summer and autumn a number of experi¬ 
ments with the experimental jacketed vessel \ the results 
obtained are now being worked out, and further experi¬ 
ments are in progress New, and It is hoped more satis¬ 
factory, valve nrrangeinents for admitting rhe steam to and 
exhausting it from the experimental vessels are now being 
designed A cordial invitation from the American Society 
of Mechanical Lngmeers to hold a joint meeting In Chicago, 
with the view of visiting afterwards rhe St Louis Ex¬ 
hibition, has been anepted bv the ixiunnl on behalf of the 
n a embers 

Prof K G Baily, in a short article in the Aferlrinan. 
gives the results of some tests on the efficiency and colour 
of the new osmium lamps He finds that the consumption 
of power at rhe correct running voltage is about 1 9 watts 
per candle, and that the colour of the light at this efficiency 
is practically the same as that of a carbon lamp running 
at a 1 watts per candle. From this it seems that the 
osmium filament is slightly superior to a carbon filament 
as a radiator, though the main cause of the higher efficiency 
of the lamp is the higher temperature which the osmium 
filament can stand The only trustworthy life tests yet pub¬ 
lished are those made by Prof Wedding, who found an 
average life of 1900 hours from d test on eighteen lamps 
storting at an efficiency of 1 7 watts per candle, at the end 
of the life the candle-power had fallen off about ao per cent , 
and the efficienoy was a 1 watts per candle, According to 
Prof. Baily'9 tests, the osmium lamp is not quite so sensitive 
to voltage variations as a carbon lamp; at the same time 
the difficulty of producing a high voltage lamp does not 
seem to have been overcome, the highest P D for which 
lamps are manufactured being 55 volts This cannot fall 
Ui net as a great drawback to the Introduction of the lamp 
into commercial use. 

Mr H C Rusbgll, Government Astronomer of New 
South Wales, has sent us a copy of the results of ram, 
river and evaporation observations made in that colony 
during the year 1900 the tables are illustrated by maps 
and diagrams Mr Russell states that the year’s rainfall 
is a little better than that of the five preceding years, but 
it was nevertheless much below the average fall. Our 
knowledge of the distribution of ram over New South 
Wales is almost entire!) due to Mr Russell's persistent 
exertions; when he first undertook the systematic collec¬ 
tion of rainfall statistics in the colony. In the year 1870, 
he found only five ram gauges in use, at the present time 
(1900) the number of recording stations has Increased to 
1703 Mr. Russell's study of the periods of floods and 
droughts has led him to the conclusion that then periods 
have followed each other with regularity, and he predicts 
that in 1904 and 1905 the rainfall will be abundant. In 
aUpport of this he states that' he has discovered, to his own 
dltisfaction, that the rainfall is controlled by the moon, and 

* gives a diagram showing that when the moon’s course 
to the southward, In the southern hemisphere, more rafn 
foils than when the moon moves to the northwards 

1 * 

* jynpHM 1 * Meteorolmgtcal Magazine for this month fon^ 
tins 'vetf Interesting summary of the clhneto of the 
Empire during the year 1903, In the same Jortiv 
Ultit Ui appeared tor mptiy years^ Several new sttUtahi 
pW Ml, but; as pointed out by Dr' MW. It H stM 

gr tolly npramntotive of Ml %e varying 

ttlmotfts^ tfesEmpfre. the new atafforos take a. 


place among the " records " for the year —(1) Madras 
■hows the highest mean annual temperature yet quoted In 
these tables (83° a), the lowest being Winnipeg (37® 6); (a) 
Coolgardle (W Australia) has the greatest mean daily 
range (25,° 3), the least being Hong Kong (8° 6) Cool¬ 
gardle owes its great range to high maxima, whereas 
Winnipeg, which held the plate for sixteen years, owed it 
to low minima The highest shade temperature was in°4 
at Adelaide in February, and the lowest —3b 0 t at Winni¬ 
peg in January 'Ihe driest station was Adelaide, mean 
humidity 59, and *he dampest was Trinidad, 8 j The 
latter station hud the highest temperature in the sun, 
ij7°o The greatest rainfall was ut Colombo, 117 niches, 
and the least nt Coolgardie, 147 inches The greatest 
amount of cloud was ut London (6 6), and the least at 
Grenada (an) 'Ihe returns from Dawson were incomplete, 
the absolute minimum temperatures for November to 
January varied from —48° to --51 0 

Messrs Lulikn AliAgrr and Co. have opened an ex¬ 
hibition at 99 Regent Street of work done upon the 
“ Luna ” prlntmg-out paper, for which they aro the agents 
This paper has been considerably used on Ihe Continent for 
three or four years, and is now being introduced into this 
country It differs from other sliver papers in thst the 
sensitive <ialts are not carried In a film or layer of medium, 
but permeate the substance of the paper itself It is pre¬ 
pared by soaking the paper, or other material, in an aqueous 
liquid that contains the sensitive salts The picture may 
therefore be printed on either side of the paper so far as 
Its sensitiveness is concerned, The platinum toning bath re¬ 
commended gives h wide range of colours from reds, 
through browns and violets to black, according to the turns 
that it U allowed to act. A partially exposed print may be 
developed by an acid developer, and in this way more con¬ 
trast is obtained Similar paper js made for the production 
I of transparencies for decorative purposes Or for the reproduc¬ 
tion of negatives. The advantages of retaining the actual 
surface of the paper instead of-coating it with a film are 
obvious to those interested in the matter, especially ns fhe 
| brilliancy of the resulting image does not appear to suffer 
Thn exhibition will rrmain open for a few months 

1 No 4 of the first volume of the Indiana University Bulletin 
contains valuable lists of certain sections of the IolbI fauna 
and fiura 

Twenty Years having elapsed since Ihe publication of 
Mr G T. Forntt's well-known u List of Yorkshire Lepi- 
doptera," the uuthor has been well advised In issuing a 
new and enlarged edition, ttntalnlng not only additions 
to the number of species, 4 but likewise recording fuller In¬ 
formation with regard to habitat, and Including notes on 
variation The new issue forms part xxx. of the Trans - 
actions of the Yorkshire Naturalists' Union 

In the course of a note on a specimen of a killer-whale 
recently stranded on the toast of Maine, Mr. I. W True 
(Free U b. Nat. Mus , xtvil. p- 297) comes to the con¬ 
clusion that there are probably several distinct forms of 
these cetaceans, but that there is not yet sufficient material 
for properly defining them. The typical species. Coittmbnly 
known as Otca gladiator, apparently ranges right acmes 
ths Atlantic 

We have received* a copy of the sixth instalment (from 
the Biological Bulletin) of an essay on the eyes of the blind 
yertebratet of North America, the author, Mr. E. F- Myhse, 
dMhuaalhgi in this (nat.nce those or a Cuban blind make 
(TffiHlof Utmhricalli). Hitherto the ■truchin of the eye 
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In this genus has been known only In two Old World 
species, and the author Institutes comparisons between this 
organ In the two latter and In the American form 

To the Bulletin of the American Museum Dr J, E 
Duerden communicates an article on certain small sea- 
anemones infesting West Indian sponges In the dead 
state they are white, and look not unlike small serpulec 
Although many species and at least two genera have been 
founded for their reception, they all appear referable to three 
species of the one genus Parazoanthus, and their range 
extends from the Bermudas and Bahamas to the Lesser 
Antilles 

Among our weekly budget ire two faumstic papers, ihe 
one, by Mesars Snodgrass and Heller, dealing with the 
birds collected during the Hopklns-Stanford Expedition, nnd 
th*i other, by Messrs, Eigcnmanri and Kennedy, with a 
collection of Ashes from Paraguay Several new forms are 
described in the latter paper, which Is from the Ptaccedings 
of the Philadelphia Academy, but in the former, which is 
published in the Proceedings of the Washington Academy, 
all the novelties appear to have been previously named in 
preliminary notices 

Paos L Errrra, of the Royal Academy of Brussels, has 
favoured us with a copy of the second edition of his brochure 
entitled 11 Une Lepm £ldmentaire sur le Darwinism?, *' 
which is published at Brussels, and is considerably larger 
than Its predecessor The main arguments in favour of 
e\olutlon—and more especially Darwinism—are treated in 
a popular style, emphasis being Laid on the importance of 
the evidence afforded by the phenomena of hybridism and 
, variation, as well as on that derived From the geographical 
distribution or organisms 

We have received a copy of the reports of the Ulster 
Fisheries and Biology Association for 1903—the first work- 
Ing year of that body It is satisfactory to learn that. 
Under the able management of the hon director, Prof G 
Wilson, and the hon secretary, Mr R Patterson, the 
association is storting on its career under the best auspices, 
and has already done good work. The hon secretary re¬ 
quests us to state that the laboratory at Larne Harbour, 
which is provided with a steam-launch and dredging outfit, 
and has a resident naturalist, is now in working order 
The resources of the establishment are at the disposal of 
any working naturalist, with the proviso that the results of 
any investigations undertaken should be published through 
the association. The secretary adds that this is the first 
opportunity afforded to British naturalists of working with 
comparative ease and comfort on marine biology in Ireland, 
and a wide field of labour lies before them. 

A very complete list of Irish hepatics, with their geo¬ 
graphical distribution, has been published by Mr. D 
McArdle In the Proceedings of the Royal Irish Academy 
The writer has taken up the work which was begun by the 
late Dr. More, who Issued a report of Irish hepatics in 
1876 The botanical district of Kerry and south Cork is 
particularly rich in rare sperles which have been collected 
In the Klllarney district and In the Dingle Peninsula 

A leaflet has been issued by the Board of Agriculture 
having reference to the pine beetle, Hyltsmus imperda, 
which Uifests all varieties of pine trees, but Tarely attacks 
other soft-timber trees The damage la mainly caused by 
the destruction'of the young shoots, Into which the beetles 
bore In June or July, with the result that In the autumn 
many of these break off The most effectual remedy la to 
destroy the larva which ere found under the bark lo 
May 
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Of the numerous additions to the botanical department 
of the Natural History Museum which are recorded In Dr 
G. Murray’s report for 190a, the most Important are the 
late Mr. Comber's collection of diatoms. Including micro¬ 
scopical preparations, lantern slides and photographs, which 
was presented by hfs widow, and the herbarium of hepatics 
which was purchased from Mr W. H Pearson Besides 
this report, there appears in the Journal of Botany 
(February) a list of Leicestershire lichens, compiled by Mr. 
Hnrwood, which is supplementary to that contained in the 
flora of the county 

Mr Horace Cox has published a fourth edition of Mr. 
W 13 Tegetmeier's “Pheasants 1 their Natural History 
and Practical Management " The new edition has been 
enlarged 

A second edition of Mr A T Warren's 11 Experimental 
and Theoretical Course of Geometry " has been published at 
the Clarendon Press, Oxford The propositions required, 
according to the most recent changes in the syllabus of the 
universities, for pass examinations at Oxford and Cam¬ 
bridge, have been included in the new edition 


A copy of the “ Year-Book of the Royal Society of 
London v> for 1904 has been received It contains, in addi¬ 
tion to other information, a list of the fellows of the society , 
particulars of the standing, occasional, and sectional com¬ 
mittees, the statutes of the society, the standing orders of 
the council, the regulations for administering the Govern¬ 
ment grant for scientific investigations; the report of the 
council, and the president’s anniversary address 

Tiik publication of a series of monographs on scientific 
subjects has been commenced by Ihe firm of Vieweg and 
Son, Brunswick The first volume, which has just 
appeared, is a translation into German of Mme. Curie's 
thesis on radio-active substances, by Herr W Kaufmann 
A list of papers on radio-activity, brought up to October, 
1903, is given at the end of the volume 

Tiie Smithsonian Institution has just published an index 
to the literature of thorium from 1B17 to 190a. The com¬ 
pilation has been carried out by Dr C. H. Joliet, of 
Columbia University, and 1133 scientific papers dealing with 
tin chemistry of thorium are indexed m the publication 

In the January number of the Proceedings of the 
American Academy of Arts and Sciences, Mr W E. 
McElfresh describes experiments on the influence of occluded 
hydrogen on the electrical resistance of palladium. Ihe 
resistance increases with the quantity of hydrogen occluded, 
but the two factors are not strictly proportional. By the 
occlusion of 1030 volumes of hydrogen, whu.li represents 
the maximum absorption, the electrical resistance is ln-< 
cj eased by about 68 pe cent. 


The reaction between potassium iodide and hydrogen 
peroxide in neutral aqueous solution has been the subject of 
frequent investigation According to experiments of 
Walton, published ’n the current number of the ZnkeAn/1 
/■Jr phynkaliscfm Chemie, it appears to be established that 
the decomposition of the hydrogen peroxide with the evolu« 
tion of oxygen is due to a catalytic action of the Iodine ions. 
The production of small quantities of iodine and alkali mtkes 
It probable that hypolodite Is formed as an intermediate 
pioduct, the chief reaction taking place according 10 
aquation* 

KI+H.O.-KIO+H.O, 

„ KIO+k.b.-RI+H.O+O, 

Tha taoag reaction tahaa pi are With very great vetocltria 
eomnOfiaOn with tha firot. 
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Thi Camptes tendat for January 35 contain! an account | 
of the experiments recently made by Profs. Dewar and 
Curie on the gas 11 occluded or liberated 11 bv radium 
bromide Three series of experiments are described In 
the first series a glass tube containing 04 g of the salt 
was exhausted by means of the mercury pump, and was 
found to liberate gas to the extent of about 1 c r per 
month; this gas, examined spectroscopically, gave only the 
hydrogen and mercury spectra The salt was then taken 
to the Royal Institution, transferred to a quartz tube, con¬ 
nected to the mercury pump, and heated to the melting 
point of the salt, the gas liberated was passed through 
three U-tubes cooled with liquid air to condense the eman 
ation and the less volatile gases, and collected over mercury 
The gas, which had a volume of a 6 c.c. at atmospheric 
pressure, was intensely luminous, and three days’ exposure 
in a quartz spectroscope showed the presence of (he three 
chief bands of the nitrogen spectrum. During this time 
the glass tube had become violet in colour, and the volume 
of the gaa had been spontaneously reduced to one-half of its 
original volume. A small sample of the gas was transferred 
to a Geissler tube, and again exhibited the nitrogen bands 
Finally, the nitrogen in the Geissler tube was frozen out 
by means of liquid hydrogen, when a very high vacuum 
was produced, but the spark spectrum again indicated the 
presence of nitrogen and no other gas. The quartz tube 
containing the fused radium bromide was sealed off whilst 
Still vacuous by means of the oxyhydrogen blowpipe 
and taken back to Paris It was there examined, twenty 
days later, by M. Deslandres,* who covered the ends of the 
tube with tinfoil and Illuminated the ga<t by means of a 
Ruhmkarff coil, three hours' exposure in a quartz spectro¬ 
scope revealed a complete helium spectrum, but the light 
emitted spontaneously by the tube gave a continuous spec¬ 
trum free from light or dark bands 
The additions to the Zoological Society's Gardens during 
the past week include two Ring-necked Pheasants 
(Fharianus torquatus) from China, presented by Mr 
Eardley Wilmot Holt, an Undulated Gross Parrakeet 
(Melopstttacus undulatus ) from Australia, presented by Mrs 
Clement Shorter; a Bullfinch (Pyrrhula europoca ), Euro¬ 
pean, presented by Mr, K I 1 Hearnshaw, an Indian 
Python (Python tnofurus) from Indio, presented by Mr. 
W A Harding, a Citron-crested Cockatoo (Cat afua 
<ilnno-crutata) from Timor Laut, deposited, an Antir 
Fax (Cams lagopus) from the Arctic regions, purchased 

OUR ASTRONOMICAL COLUMN . 
Observed Changes on the Surface of Mars— During 
his observations of the Martian surface on April 19, 1903, 
Mr, Lowell, of Flagstaff, was surprised to see that the 
•colour of the Mare Erythraum was a decided 11 chocolate- 
"brown," whilst the neighbouring S>rtls was of the normal 
** blue-green.” Although the sea was similarly situated 
for observation on March 22, this peculiarity was not seen 
then, therefore the change must nave taken place some¬ 
where between these two daffes. 

When this region was again favourably placed for observ¬ 
ation, vis. on May s6, the Mare^Erythrseum had lost tha 
brown colour except in the southern regions, and the re¬ 
maining colour slowly disappeared southwards, until on 
May 99 only a small region near to Hellas was affected, and 
thle became normal on May 30 During the next present¬ 
ation (June 30-July 7) there wn^ no suspicion of any 
•djocolate Color a non. Taking the tlqi* if maximum bright* 
0 |rb of the brown colour as the time of minimum fog the 
^ blue g ro an / 1 which it supplants, Mr, Lowell finds that 
thk minimum coincides, In point of time, with the minimum, 
vfctfkJHty d Ihe canals, ana, further, that the minima alto 
egfcwldft Itr latitude, travelling southward* in each cass as 
Msc ff kt flfrsr of frya since the summer solstice Increases 
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Uhis is plainly shown by the tunes and lubles in which 
Mr Lowell displays the results of his observations of the 
respective phenomena 

From these data he argues that the normal blue-green 
colour Is due to vegetation, which, owing to the absence of 
large bodies of water on the planet's surface, can only 
thrive when fed by the water which Alls the canals at the 
melting of the polar snows. He also suggests that the 
brown colour, which accompanied the minimum visibility 
of the canals, is due to the exposure of the bare soil which 
probably covers the beds of such 11 seas ” as the Mare 
Erythneum (Lowell Observatory Bulletin, No. 7) 

The Geographical Disthhiution of Meteorites. —In an 
article contributed to the February number of the Popular 
Science Monthly, Dr O C Farrington, of the Field 
Columbian Museum (U.S A ), discusses the distribution of 
the meteorites which have been discovered on the earth's 
surface He points out that, according to Prof. Berworlh, 
of Vienna, about 900 meteorites reach the earth annually, 
but from various causes the number likely to be observed 
is only about 55 per annum, or 5500 per century- As a 
matter of fact, there have only been about 350 recorded falls 
since the fifteenth rentury, yet there have been 50 well 
authenticated falls in France during the last 100 years 

Dr Farrington explains the apparent discrepancy by 
pointing out that on a map of the world, on which he has 
marked the places where meteorites have been found, these 
places are mostly in civilised and thickly populated countries, 
and It may therefore be surmised that the residue are either 
not seen or else not recorded Another very interesting 
point illustrated by the inap is the comparatively large pro¬ 
portion of meteorites which have fallen in mountainous 
regions (c.£. the Himalayas, the Alps, the Appalachian 
Mountains, &c), and to explain this Dr Farrington 
suggests either increased gravitational effects near to'lW 
mountainous ranges or else the actual mechanical arrest- 
ation of the meteorites by the projecting mountains 

An analysis of the types of known meteorites discloses 
curious 11 grouping ", for instance, including both 11 falls " 
and " finds, it Is seen that of the 356 meteorites known in 
the western hemisphere, 183 are “ Irons " and only 74 are 
" stones," whilst of the 378 known in the eastenj hemi¬ 
sphere, 399 are " stones” 1 and 79 are 11 irons." Prof 
tiei worth has suggested that the dry air of the large desert 
aieas of the New World hqs caused the preservation of the 
Irons, whilst the moist atmosphere of the Old World has 
caused their disintegration, but Dr Farrington points out 
that quite a fair proportion of the " Irons" found in 
America have come from the region surrounding the 
Appalachian*, where n comparatively moist atmosphere 
obtains Several other apparent localisations of particular 
types are discussed by Dr. Farrington in his interesting 
article 

An Atlas of Solar Photographs —At the meeting of the 
Pans Acadlmle dps Sciences held on February i, Prof. 
Janssen presented an atlas of photographs of the sun's disc 
which have been taken regifferly at the Meudon Observ¬ 
atory since 1876. These photographs have been choien, 
from more than 6uoo pfetes Obtained between 1876 and 
1903, in order to show the finest examples of the various 
solar phenomena, and thgy display a fairly complete history 
of the solar changes durltig that period. 

The photographs were taken With an especially con¬ 
structed camera which producesvp nearly monochromatic 
image, using the exceedingly actinic light In the violet 
region about HH'. An exposure of 1/3000 Of a second waff 
generally found sufficient, and therefore the resulting 
pictures show all the finer details of the solar surface beauti¬ 
fully defined. 

In presenting the atlas Prof Janssen directed attention 
to the great importance of obtaining such a record at 
several widely separated observatories, because, in the light 
of their inter-relation with meteorological and magitetic 
phenomena, It Is obviously desirable to have a complete 
record of the changes which occur on the sun’s surface, and 
such a record cannot be secured If only one or two obaeTV- 
atoriee ore taking photographs Recognising the import¬ 
ance of thle record to meteorologists and physicists, it Is 
ktfended tdr prepare a large edition of the adai, on a smaller 
seals, for Wide distribution (Comple a rendut, No. 5). 
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CONCERNING GIRAFFES 
'T'HK recent acquisition by the British Museum of specl- 
* mens from East Central Africa and elsewhere has 
brought into prominence the question of how best to desig¬ 
nate the various forms of giraffe to be met with in different 
regions of Ethiopian Africa, that is to say, whether 
they should be regarded as distinct species, local races of a 
single species, or mere, so to say, accidental variations not 
worthy of systematic separation The question has been 
discussed at length in a paper by the present writer read 
before the Zoological Society on February 
a, when a number of paintings and photo¬ 
graphs of entire specimens, skins, and 
skulls were exhibited 
Without entering into details, it may be 
mentioned, as a matter of common know¬ 
ledge, that the giraffes of northern Africa 
—including the typical Giru/fa camefo^ard- 
iifu of Linnspus—are characterised by the 
presence in the male of three horns, sup¬ 
plemented in some cases by a rudimentary 
pair on the occiput, and their white legs 
Giraffes of this general type extend at least 
us far south as the neighbourhood of Lake I 
Barmgo and Mount Elgon, that is to say, 
considerably to the southward of the 
equator The accompanying illustration (Fig a) exhibits 
the aforesaid cranial features in the giraffe of the Baringo 
district 

On the other hand, when the southern districts of the 


vaal r although, so far as can be Judged from a single speci¬ 
men, the form from that region (Fig. 1) differs decidedly In 
its markings and colour from the well-known giraffe of the 
Cape district, as it also does In certain features of the 
skull 


v 



Fin f,—Head and ndfck of North Trammel bull Giraff', pranked to' the 
British Muwubi by Ur. Rowland Word, to do* Southern type. 

continent are reached, we find that the frontal horn of the 
adult bull giraffes has bean reduced to 9 more or less in¬ 
conspicuous Irregular boss, while the lags have become 
spotted right down to the hoofs. Giraffes displaying these 
two characteristics ^occur as far north as the northern Trans- 
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Fin 3 —Head and iicik of eld bull of Hnriagu Giraffe, preschleO 
ui the Hniuh Museum by Sir H H Johnston, to show Northern 
iypt (From " Guide to Mammalia in Bluish Museum. 11 ) 

Vpparently, rillhough our information is fur from being 
so complete us is desirable, lho nearest approach to a 
transition between these two extreme types is displayed by 
rhe giraffes of rhe Kilimanjaro district, which have the 
lower portion of the legs partially spotted, and tend to show 
less development of the third horn. Not that the known 
forms in any way form a complete transition between the 
northern and southern types On the contrary, they dis¬ 
play markings peculiarly their own, and quite unlike those 
of any of the others 

It has been already stated that there are two distinguish¬ 
able forms of giraffe belonging to the southern type (and 
there is a third m Angola) It should be added that equally 
marked local differences occur in the case of the northern 
type, the aforesaid Baringo giraffe being strikingly different 
as regards markings and colour from the Nubian animal p 
while a giraffe brought by Major Powell-Cotton from the* 
southward of Lado (just north of the equator) appears, 
different from both Ihen, again, there is the very 
strikingly coloured bom all giraffe, which, while agreeing' 
with the northern type fin cranial characters, strikes out a 
line altogether its own in the matter of marking and colour,, 
although in both these respecti it merely displays an ultra 
and birarre development of the northern type Nevertheless^ 
it has been regarded as Indicating a species apart from the 
one including all the other forms. 

To discuss further the characteristic features of the fort^ 
going and other forms of giraffe until the paper in queetfon 
has been published would obviously be inodviidhJe^ 
Sufficient has, however, been stated to afford a general Idea, 
of the Question at Issue, namely, are these various local 
forms of giraffe constant, and, If so, should they bp *** 
farded as species orraces? 
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Apart from Che Somali giraffe, which certainly differs in 
colour and marking more from all the others than do the 
latter infer r«, the aforesaid tendency to a gradation (with 
many local aide-developments) from the northern tnree- 
Viorned and white-stockinged to the southern two-horned 
-and spot-legged type points to the advisability of regarding 
4he local colour-forms as rates rather than species (in the 
modern sense of both terms). It should be mentioned, how¬ 
ever, that at present, at all events, there is no sign of one 
Jocal form grading into another, although subsequent dis¬ 
coveries may prove this to exist 

Then comes the question, are these local forms constant 
and invariable (save for individual tendencies towards 
-albinism or melanism)? Dealing solely with available 
facts, and not admitting hypothesis, the answer to this, so 
far as our present information goes, is In the affirmative 
Of course, additional specimens of each form ore desirable, 
liut all the examples of each type at present available point 
xo the conclusion that such types ace constant locally, and 
it is therefore obvious that It is incumbent on those who 
-dispute this assertion to substantiate their objections by 
producing specimens showing individual variation in one 
.and the same locality. 

As regards the evidence for constancy of local type, it may 
1 >e mentioned that the herd of Nubian giraffes formerly In 
the Zoological Society's Gardens, together with the 
numerous specimens that have of late years been imported 
Into Europe, are amply sufficient to demonstrate the absence 
•of individual variation in this case. The proof of constancy 
•of type is nearly equally strong in the rase of the Cape 
giraffe, despite the fact that as we proceed north a change 
In the nature of the markings Is noticeable The Baringo 
And Kilimanjaro giraffes, allowing for marked differences 
-according to ajge and sex, are also known bv a considerable 
number of specimens, so that there is every probability that 
their respective types of ooloration are fairly constant, and 
the evidence for such constancy is still more satisfactory in 
the case of the Somali giraffe As regards the other named 
forms, it must be admitted that their right to separation 
rests on the evidence of single specimens Still, if con¬ 
stancy of type occurs In the other forms, the presumption 
is that it also obtains In these 

if, of course, Kilimanjaro giraffes were met with among 
a Baringo herd, or vice versd, the rase for the racial dis¬ 
tinctness of the local forms would be at once demolished, 
1>ut no evidence of such an admixture of type has ever been 
recorded. Until this is observed, we are accordingly entitled 
—or rather compelled—to regard the differences In the colour 
and markings of giraffes front different localities as in¬ 
dicating local races precisely analogous to those of the 
tjonte-quagga, or BurcheD's zebra The extent of area 
•covered by these local forms, whether some of them may be 
Anything more than Individual variation, and whether on 
the borders of their respective ranges they interbreed with 
the neighbouring races, or, as is more probable, keep 
-perfectly distinct, are factors in the question still awaiting 
definite answers. 

In conclusion, reference may be made to the extremely 
Important and valuable additions to our knowledge of these 
Animals which have resulted from the specimens collected 
bv Major Powell-Gotton during his recent expedition to 
East Central Africa. The only pity is that, by reason of 
the game-preservation laws, he was prevented from bring¬ 
ing away such a series of examples of the different local 
forms as would have sufficed to convince even the most 
•sceptical of their respective constancy to a common grpe. 


A DIRECTED SYNTHESIS OF AN 
ASYMMETRIC COMPOUND 
A LI. previous attempts to synthesise an optically active 
“ carbon compound have been based on one principle; 
they hAve involved the combination of an inactive com¬ 
pound, containing an ethylene linkage W a carbonyl group, 
With ftn optically active substance to form an ester or 3$pco- 
*UU| nod the subsequent treatment of this product In such 
a Why as to attach two different groups to a previously 
<e^k#uoM "carbon atom so as to render it asymmetrical. As 
M. Japp and others have pointed out, tne two possiMa 
ifbifeeride* fMvuffd not necessarily be formed 111 equal quantU 
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ties, so that on hydrolysing the new ester or glucoslde one 
of the isomerides would preponderate, and therefore an 
optically active product should be obtained. Prof Kipping 
reduced the bornyl ester of benzoyl formic acid to the bornvl 
ester of mandellc acid, hoping to obtain an optically 
active mandellc acid Prof Fischer and M. D. Slimmer 
added h>drogen cyanide to hellcin; they then hydrolysed 
the nitrile and subsequently the glucoside, with the object 
of preparing active oxymnndelic and 

Prof Klpping's product proved to be inactive, and it was 
not conclusively established that that obtained by Flocher 
was active 

In the last number of the Benefits, Prof. Marckwald, 
of Berlin, describes the synthesis of active I-valerianlc acid. 
Methylethjlmalonic acid forms two acid salts, which in the 
case of the potassium salt are enantlomorphously related 


CO.K 

I 

CO,K 

Et—C—Me 

Me—Et 

CO g H 

COgll 


and will possess the same solubility, whereas the two acid 
salts with an optically active base, such as brucine, will 
in general have different solubilities. Methylethylmalonk 
aud loses carbon dioxide when heated, forming methyl* 
ethylacetlc acid, whirh contains an asymmetric carbon 
atom, it is to be supposed that from the acid brucine salts 
of the malonic acid the free carboxyl group will be pre¬ 
ferentially eliminated. Led by these considerations, Prof 
Marckwald crystallised the less soluble brucine salt from 
the mixture of the two in the expectation of obtaining a 
material in which presumably the one form of the asym¬ 
metric compound would preponderate. This salt was heated 
at 170° The valerianic acid obtained was optically active 
to the extent of - 1° 7 per 10 c.c , which may bd taken 
as an Indication of the presence of io per cent of 
I-valeriamc acid 


BAROMETRIC SEESAWS . 

PROF HOFRATH JULIUS HANN has recently con- 
■*’ trlbuted an important paper to the Vienna Academy, 
an abstract of which is printed in the Akatymtschen 
Aneeiger, No. 1, of the Kalnrllche Ahademle der Wlssen- 
Schaften In Wien. This paper is entitled 11 Die Anomalffen 
der Witterung auf Island In dem Leltraume 1851 bis 1900 
und deren Beziehungen zu den gleichzeitigen Wjtterungs- 
anomalien in Nordwest Kuropa " In this Prof Hann dis¬ 
cusses the relationship between the monthly and yearly 
means of the temperature, pressure and rainfall of 
Stykkisholm, in Iceland, for the longest time available, 
the temperature variations at Greenwich, Brussels and 
Vienna, the pressure and rainfall variations ad Brussels and 
the pressure variations at Vienna. 

The results at which he has arrived are of very great 
interest, for they show that there is a most intimate con¬ 
nection between Icelandic meteorology and thaf of north¬ 
west Europe For a full account of these the reader must 
refer to the abstract itself, but some of the results may be 
briefly summarised here.** Iff the first place, for the three 
winter months the prenjiit variations of north-west and 
middle Europe are for the most part simultaneously of 
opposite sign to those at Stykkisholm, while the same re¬ 
versal occurs to a slight extent with the temperature and 
rainfall. Again, when thfl pressure variation for a month 
In Stykkisholm is negative, rbe probability for a positive 
temperature variation In north-east and middle Europe is 
o&s, and vice vend with a probability of 073. Anb, 
contrasting temperature and pressure variations, the follow¬ 
ing results were obtained — 
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Prof. Henn shows further that the probabilities of 
positive temperature variations at Greenwich and negative 
pressure variations at Stykklsholm, and vice vend, are o 83 
and 085 respectively. In the case of the Azores he shows 
that a similar reversal with Stykklsholm occurs. Interest¬ 
ing results are also obtained when he considers the new 
station at Angmagsalik, in Greenland 


THE AMERICAN ASSOCIATION . 

'T'HE annual meeting of (he American Association for the 
x Advancement of Science was held at St. Louis on 
December z6, 1903, to January 1 The address delivered 
by the president of the association, Prof. Ira Remsen, 
appeared In Nature of January a8, and extracts from the 
addresses of presidents of some of the sections are riven 
below ” 

Atoms and Elements . 1 

Is matter continuous or discrete? argued the opposed 
schools of Grecian philosophy led by Leudppus; Democritus 
and Epicurus, and dominated by Aristotle. Despite the 
clarity of the statements of the Roman Lucretius, 1 the 
atomic hypothesis received scant attention until the seven¬ 
teenth century of the Christian ora, when Galileo's experi¬ 
mental science assailed Aristotelian metaphysics and 
demanded verification of the premises of that phllorophy 
which had governed all the schools of Europe for two 
thousand years. 1 While Gassendi, Boyle, Drocartes, New¬ 
ton, perhaps Boscovich, Lavoisier, Swedeborg, Richter, 
Fischer and Higgins had to do with our modern atomic 
theory, Dalton one hundred years ago " created a working 
tool of extraordinary power and usefulness 11 In the laws of 
definite and multiple proportions. As Clarke 4 remarked. 

Between the atom of Lucretius and the Daltonian atom 
the kinship Is very remote." Although the lineage is direct, 
me work of Berzelius, Gmelin and others; the laws of 
Faraday, Gay Lussac, Avogadro, Dulong and Petit; the 
reformations of Laurent and Gerhardt, but particularly 
Cannizzaro, the systematisations of de Chancourtois, New- 
landa, Hlnrlchs, Mendeldeff and Lothar Meyer, the stereo¬ 
chemistry of van 't Hoff and Le Bel have imperialist^ the 
ideas of the Manchester philosopher, so that the conceptions 
of the conservative atomlsts of to-day are quite different 
from those at the beginning of the closed century/ 

The Daltonian ideas had scarcely reached adolescence 
More Proat (1815), giving heed to the figures concerned, 
would have all the elements compounded of hydrogen The 
classical atomic mass values obtained by sympathetic Stas 
and the numerous Investigations of those who followed him, 
with all the refinements human ingenuity has been able to 
devise, temporarily silenced such speculations, but not until 
Marignac had halved the unit, Dumas had quartered it 
and Z&ngerle, as late as i8Sa, insisted upon the one 
thousandth hydrogen atom 


thousandth hydrogen atom 
The notion, like Banquo’s ghost, will ever up, for if one 
may judge from the probability calculations of Mallet (Phd 


may judge from the probability calculations of Mallet (Phd 
Trans., clxxl , 1003, 1881) and Strutt (Phil, Mag., (<>), i., 
Jijj' * profound truth underlies the now crude hypothesis. 

Crookes (Cham. News, Iv., 83, 1886), from observations 
made during prolonged and painstaking fractionations of 
certain of the tore earths, supported his previously 
announced la provisional hypothesis " as to the genesis of 
the elements from a hypothetical protyle, which existed when 
the universe was without form and void. He designated 
those intermediate entities, like yttrium, gadolinium and 


dldymium, "meta-elements," 1 a species of compound 
radicles, as it were. Ufstaff, fire mist, protyle, the ultra- 
gaseous form, the fourth state of matter (Crookes, Royal 
Societies, June 1 o, 1880) was condensed by a process- 
analogous to cooling; In short, the elements were created. 
The rate of the cooling and irregular condensation produced 
“ the atavism of the elements, and this caused the form¬ 
ation of the natural families of the periodic system. 
Marignac (Archives des Sciences Physiques et Naiurelles, 
17-5, Chemical News, lvi , 39), criticising this hypothesis, 
states —" I have always admitted 1 the Impossibility of 
accounting for the curious relations which are manifested 
between toe atomic weights of the elements, except by the- 
hypothesls of a general method of formation according to> 
definite though unknown lawn, even when these relations, 
have the character of general and absolute laws " 

Further, " 1 do not tne less acknowledge that the effect of 
constant association of these elements Is one of the strongest 
proofs that can bo found of the community of their origin 
Besides, It ia not an isolated fact, we can find other ex¬ 
amples such as the habitual association in minerals of 
tantalum, niobium, and titanium " 

'lhe peculiar discharge from the negative electrodes of a 
vacuum tube was investigated many years ago by Hfttorf 
and Crookes, who arrived at the conclusion that it was- 
composed of streams of charged particles. All are familiar 
with the very recent proposed " electrons" and 11 cor¬ 
puscles " resulting from the beautiful physical researches 
of Lodge and J J. Thomson. These appear to have caused 
a trembling in the belief of many in the immutability of the- 
atom, and the complete abandonment of the atom Is seriously 
discussed by others. 

Although by chemical means, so far, we have been unable 
to break up the atoms, apparently electrical energy, In the- 
form of kathode ra>s, for example, follows the grain of 
atomic structure. Some advanced thinkers look upon the- 
atoms js disembodied charges of electricity Ostwald has 
taught it Electric charges are known only as united to 
matter, yet Johnstone Stoney and Larmor, have speculated 
on the properties of such charges isolated, “ Such a charge 
is Inertia, even though attached to no matter, and the in¬ 
crease of inertia of a body due to electrification has been 
calculated by both Thomson and Oliver Heaviside, the con¬ 
ception accordingly being advanced that all inertia is 
electrical, and that matter, as wc know it, is built up of 
interlocked positive and negative electrons. If it were- 
possible In any mass of matter to separate these electrons- 
then matter would disappear and there would remain merely 
two enormous charges of electricity." We ana aware of 
phenomena attributed to the negative electrons; we await 
anxiously the announcement of the positive electrons 

We do know, however, as A. A Noyes says, that 44 there- 
exista in the universe some thing or things other than matter 
which, by asroclatlon with it, give rise to the changes in 
properties which bodies exhibit, and give them power of" 
producing changes In the properties of other bodies." 

Shall we say, as does Remsen, " An element Is a substance- 
made up of atoms of the same kind? 11 Can we say that 
it is not? Venable (the 11 Definition of the Element/' Am. 
Chemist , 1875, 33) truly says 44 An element Is best defined" 
by means of its properties." These conceits are not ex¬ 
clusive The properties ere the result of the action of" 
physical forces and chemical affinity, whatever that may be. 
Certain of the novel atmospheric gases have so far fe- 
roonded but poorly to the latter, ai predicted before their 
discovery by Flawltcslcy, Julius Thomsen and de Boisbaudran- 
In 1887. 
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of Ih« American Auodulon by Prof, c Bailterviil* 1 guide: An element ts that which has not been decomposed,. 

I 11 N.iiu. ■- 1 .L__ m .u._ _ m __ ___ > 1 . .. . A _ 


> Nature iumtvIbi there as wdi of tMdfi 
Permit 1 hi them no mhibb not ducay, 

Thay caa'i be Jmrtr and ibay cant ba Scan" 

A tala, of compounds— 

11 Dwy of mu luvas olhera rta to grow 
And ihua the ram of things mti upunpalrod .’ 1 

I a,. «‘ Th. Atomic IbMry,” ih. WM. Lwtne by t W^oiri. u 
Djl|g.CdibnllH,Mir, igq, 

■ —■***** I j— * V»— -Ml> of lb. «WM I turn or*, Vnabh'. 
11 Htonry of lb. Pniodic Law lutf bM< u he AL 1 bw. fmbto- 
W&Mjh. «MI«. of ™>hr wt> omArifr 
fOtbM M Stodr at ih* A*m" fin ,m.Vbr V«uld.^ - 

HO. 1791. VOL. 69 I 


10 far tu w« art avian, into anything other than (till/. In- 
short, it Is consistent. 

We have decided to define An element by Ite properties. 
The alterations produced in the properties of the khqpt 
characteristic dements by the presence of mail amounts of 
foreign substances are evident In sled. The Influence pf 
arsenic upon the conductivity of copper la well known, and 
Le Bon (Compt. rend., cum., 7 od, ifoo) has recently shewn 

1 Address Urn Chao**! Aacdeu of lb* Ulph'Awmkilon, Ckem* 
JVW, Irr,, 11;, 1M3. 

.modi fa iMd-j after pofattcythm of fitxsi» P -oret h w dm 
AftAtkWstehts," Artkfns, fit., KM,04^976. 
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Chat traces of magnesium (one part in 14,000) in mercury 
•cause the latter to decompose water and lo oxidise rapidly 
In the air at ordinary temperatures Thorium with less 
Chan a trace of actinium produces an auto-photograph 

This point cannot be too strongly stressed in the rare 
•earth field. One who has wrought with thorium dioxide 
well knows the influence a small amount of cerium has upon 
Us solubility. The conflicting statements in the literature 
as to the colours of the oxides of the complexes, neodidy- 
mium and prsscodidymlum, cause one to wonder if different 
^researchers have had the same hsecceity 

An appeal to the spectroscope is, of course, in the minds 
-of all my hearers. 

Griinwald, m a senes of papers on his theory of spectrum 
analysis, 1 endeavours 11 to discover relations between the 
spectra and thus to arrive at simpler, if not fundamental 
" elements ’ " He came to the conclusion that 11 all the 
so-called dements are compounds of the primary elements a 
and b 11 (coronlum and helium) Ames (Am CJiem ] , 
xi , 138, 1889), having directed attention to the use of 
uncorrected data by Griinwald, remarks “The concave 
grating gives the only accurate method of determining the 
ultra-violet wave-lengths of the elements, and as a con¬ 
sequence of not using it, most of the tables of wave-lengths 
-so far published are not of much value." 

Lockyer maintained that the lines of certain brilliant 
-substances vary not only in length and In number, but also 
in brilliancy and in breadth, depending upon the quantity 
of the substance as well as temperature (Roy Soc Proe , 
Ixi , 148, 183, Ckem Newt, Ixxfx., 145) Being unable to 
•decompose the elements in the laboratory, he studied the 
spectra of the stars The spectra of the colder stars show 
many more metals, but no metalloids, whereas the coldest 
stars show the Crookes spectrum of metalloids which 
are compounds, none of the metalloids are found in 
the spectrum of the Sun More than 100,000 visual 
observations and aooo photographs were made in the 
researches 


Without doubt the spectroscopic criteria are the most 
valuable we have in judging finally the elements, and 
inayhap will remain so, but in my humble opinion, such 
have not alone sufficient authority, as yet, to usher the 
aspirant to a place among the elect The contention frames 
itself, however, In an expression of the need for uniformity. 

Whether we follow the most advanced metaphyslco- 
rhernical teachings or no, if there be any one concept upon 
which modern practical chemical thought depends, It is the 
law of definiteness of composition. There may be, and 
doubtlem are, definite, perhaps invariable, properties of our 
•elements other than their combining proportions, the atomic 
weights, If you please, yet, so far as we know, they approxi¬ 
mate more closely than any fixed, If not permanent, ratios. 
Many of these values, by which we lay such store, are de¬ 
pendent upon data in which, 1 venture the assertion, too 
great confidence has been bestowed, or opinions to which 
sufficient attention has not been given. 

As hinted at In the earlier portion or this unduly prolonged 
address, many have theorised as to the ultimate composition 
of matter. The logic of Larmor's (Phil Mag., December, 
*897, 506) theory, involving the Idea of an ionic substratum 
of matter, the support of J J. Thomson’s (Phil Mag., 
October, 1697, 31a) experiments, the confirmation of Zee- 
mann’s phenomenon, the emanation! of Rutherford, 
Martin's (Cham. Nam, 1xxxv,, 905, 190a) explanations, 
cannot fail to cause credence in the correctness of 
Crookes's Idea of a fourth Hate of matter (Phil. Tram., 
If., 1881, 433). In the inaugural address as president of the 
Bijjt lab Association (1898), ha acknowledges in the 
mechanical construction o( t|b* Rfintgen ray tubes a sugges¬ 
tion by SUvanus Thompson to uaa for the entlkethod* a 
metal of high atomic weight. Osmium and iridium wen 
used, thorium tried, and In 1896 Crookes obtained hatter 
results with metallic uranium than platinum. 

These, and the facts that most 6fahe elements wltfi Ugh 
Itomk? weights, in fact all above son (thallium not rjportel 
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on), 1 exhibit radio-active properties, are doubtless closely 
associated and have to do with the eventual composition of 
matter. I have unverified observations which go to show 
the existence of at least one element with a very high atomic 
weight If it be confirmed, then we have them now or they 
are making, and probably breaking up, as shown by that 
marvellous class of elements in the discovery of which the 
Curies have been pioneers 

If our ideas that all known elements come from some 
primordial material be true, then it stands to reason that 
we are coming in time, perhaps, to that fixed thing, a frozen 
ether, the fifth state of matter. 1 may make use of 
dangerous analogy and liken our known elements, arranged 
In a perfected natural system, to the visible material spec¬ 
trum, while electrons, Arc , constitute the ultra-violet and 
cosmyle composes the infra-red, either one of the latter by 
proper conditions being convertible into perceptible elemental 
matter 


The Scope of Geography 3 

The essential in geography is a relation between the 
elements of terrestrial environment and the items of organic 
response, this being only a modernised extension of Ritter's 
view Everything that involves such a relationship is to 
that extent geographic Anything in which such a relation¬ 
ship is wanting is to that extent not geographic The loca¬ 
tion of a manufacturing village at a point where a stream 
affords water-power is an example or the kind of relation 
that is meant, and if this example is accepted, then the 
reasonable principle of continuity will guide us to Include 
under geography every other example in which the way 
that organic forms have of doing things is conditioned by 
their inorganic environment. The organic part of geo¬ 
graphy must not be limited to man, because the time is 
now past when man is studied altogether apart from the 
other forms of life on the earth. The colonies of ants on 
our western deserts, with their burrows, their hills, their 
roads and their threshing floors, exhibit responses' to 
elements of environment found in soil and climate as dearly 
as a manufacturing village exhibits a response to water¬ 
power The different coloration of the dorsal and ventral 
parts of fish is a response to the external illumination of our 
mon-lumlnous earth The word arrive is a persistent 
memorial of the importance long ago attached to a success¬ 
ful crossing of the shore line that separates sea and land. 
It is not significant whether the relation and the elements 
that enter Into It are of easy or difficult understanding', nor 
whether they are what we call Important or unimportant, 
familiar or unfamiliar. The essential quality of geography 
Is that it involves relations or things organic and Inorganic, 
and the entire content of geography would include all euch 
relations. 

Thus defined, geography has two chief divisions. Every¬ 
thing about the earth or any inorganic part of It, considered 
as an element of the environment by which the organic in¬ 
habitants are conditioned, belongs under physical geography 
or physiography. 1 Every item in which the organic In¬ 
habitants of the eartte—plqnt, animal or man—show a re¬ 
sponse to the dementi of environment, belongs under 
organic geography Geography proper Involves a consider¬ 
ation of relations In whfcJj the things that belong under Its 
two divisions are Involved. 

Geography la, therefore, not limply a description of places; 
It is not simply an account of the earth and of Ite Inhabitants, 
eaqh described independently of the other; It Involves a rela¬ 
tion of some element of physical geogrupliv to some Item of 
organic geography, ana nothing from which thie relation 
la absent possesses the essential quality of geographical 
discipline. The location of a cape or of a city Is an elemen¬ 
tary fact which may be built up with other facta lute a. 
relation of full geographic meaning; but taken alotiti ft has 
about the same rank In geography that spelling has In 
language. A map has about the same place In geography 


1 Bee the ixqulitve papw by Mridim Cunc on 11 RAdb-mcflwSabsiucn, 1 * 
dho 11 Bzdlo-Mtiva Loan," Hofmann and Sinaia. BrrkKU 

stmUt PMt "*** 

■ H nald be DM«d that tba British deflnldan of pfayriofisjpby glw It a 
-rider analog ihftD is hoi lodlcattd. 
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that a dictionary has in literature The mean annual 
temperature of a given station, and the occurrence of a 
certain plant in a certain locality, are facts of kinds that 
must enter extensively into the relationships with which 
geography deals, but these facts, standing alone, are want¬ 
ing in the essential quality of mature geographical science 
Not only so, many facts of these kinds may, when treated 
In other relations, enter into other sciences, for it is not so 
much the thing that is studied as the relation in which it is 
studied that determines the science to which it belongs 

There can be no just complaint of narrowness in a science 
that has charge of all the relations among the elements of 
terrestrial environment and the items of organic response. 
Indeed, the criticism usually made upon the subject thus 
defined Is, as has already been pointed out, that it is too 
broad, too vaguely limited and too much loncerned with all 
sorts of things to have sufficient unity and coherence for a 
real science Some persons, indeed, object Lhat geography 
has no right to existence as a separate science, that it is 
chiefly n tom pound of parts of other sciences , but if it be 
defined as concerned with the relationships that have been 
just specified, thise objections have little force It is true, 
indeed, that the things with which geography must deal are 
dealt with in other sciences as well, but this is also the case 
with astronomy, physics, chemistry, geology, botany, 
zoology, history, eionomics, and other sciences. There is no 
subject of study the facts of which are independent of all 
other subjects; not only are the same things studied under 
different sciences, but every science employs some of the 
methods and results of other sciences The individuality of 
a science depends not on its having to do with things that 
are cared for by no other science, or on Us employing 
methods that are used in no other science, but on its study¬ 
ing these things and employing these methods in order to 
gain its own well-defined object Chemistry, for example 
is concerned with the study of material substances in re¬ 
lation to their constitution, but it constantly and most 
properly employs physical and mathematical methods in 
reaching its ends. Botanists and zoologists are much 
interested in the chemical composition and physical action 
of plants and animals, because the facts of composition and 
action enter so largely Into the understanding of plants aqd 
animals considered as living beings. Overlappings of the 
kind thus Indicated are common enough, and geography, as 
well as other sciences, exhibits them In abundance It may 
be that geography has a greater amount of overlapping than 
any other science, but no valid objection to its content can 
be made an that ground , the maximum of overlapping must 
occur in one science or another—there can be no discredit 
to the science on that account Geography has to do with 
rocks the origin of.which is studied in geology, with the 
currents of the atmosphere, the processes of which exemplify 
general laws that are studied In physics; with plants and 
animals, the forms and manner of erowth of which are the 
first care of the botanist and zoologist, and with man, 
whose actions recorded In order of time occupy the historian , 
but the particular point of view from which the geographer 
studies all these things makes them as much his own 
property as they are the property of anyone else 

'Some Unsolved Problems of Organic Adaptation 1 

The recent Impulse which has come to biologic progress 
by experimental methods, and the remarkable results whfch 
have been attained thereby, may without exaggeration be 
*ald to have raised anew many an earlier doubt as well as 
brought to light problems apparently beyond the scope of 
the older explanations It may not, therefore, be an ex¬ 
travagant assumption to announce the entire question of 
organic adaptations as open for reconsideration, in the light 
of which no apology will ba necessary for directing atten¬ 
tion" to certain phases of the Subject upon the present 
occasion- 

Among the many problems which recent investigations 
and (xmchiilons have brought Into better perspective as well 
as sharper definition, and which might profitably be dis¬ 
cussed, the umlts of a single address preclude any very wide 
range of review. I have, ^therefore, chosen to restrict my 
discussion chiefly to problems of coloration among lower 
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invertebrates, including Incidental references to correlated 
subjects, and the probeble limitations of colour as a factor 
in organic adaptation. 

As is perfectly well known, colour in nature ie due to one 
of two causes, or to a combination of both, namely, (i)« 
what has been termed optical or structural conditions* sucb 
as diffraction, Interference or unequal reflection of light, 
examples of which are familiar in the splendid hues of the- 
rainbow, the iridescent sheen and metallic colours of the- 
feathers of many birds, wings of insects, Ac (a) What are- 
known as pigmentary colours, due to certain material sub- 
btanccs lodged within the tissues of animals or plants which* 
have the property of absorbing certain elements of light 
and of reflecting others, and thereby producing the sensa¬ 
tion of colour While the two are physically quite distinct 
it is not unusual to find them associated in producing some- 
of the most exquisite colour effects or which we have know¬ 
ledge In a general way one may usually distinguish 
between these two sorts of colour by noting that those 
whirh are purely optical In their character produce a con¬ 
stantly changing impression as the relative position of 
object or observer may happen to vary with reference to the 
angle and direction of light; while, upon the other hand, 
colours which are due to pigments show this property very 
slightly or not at all, and that, moreover, pigment colours- 
are usually more or less soluble in various reagents, such as 
alcohol, ether, acids, alkalies, Ac , and that they often fade 
rapidly under the Influence of strong light or in its absence, 
or upon the death of the organism. 

The work of Krukenburg, MacMun, Macallum, I'Ken- 
dric, Hopkins, Urech, Eisig, Cunningham, and a host of 
others, comprising a mass of literature of enormous pro¬ 
portions, will be available to those interested, and msy 
afford some faint conception of the magnitude and Import¬ 
ance of the field to be explored, as well as an introduction 
to that already made available And while as a result of 
this activity many and various organic pigments have been 
isolated and their composition in part or entirely made 
known, it must be recognised that the task of the chemical 
analysis of any such highly complex compounds as most of 
theso are known to be is attended with extreme difficulty 
and no small measure of uncertainty. Still, It has been 
possible fairly to distinguish several classes of such pig¬ 
ments, differentiated physiologically as follows — 

(1) Those directly serviceable in the vital processes of the 
organlsm Under this head may be classed such pigment* 
as hemoglobin, chlorophyll, zoonerythrln, chlorocruorln, and 
perhaps others Jess known It need not be emphasised that 
by far the most important of these are the two first named. 

1 ho others, found cnlefly among the lower Invertebrates, are 
believed to serve a function similar to the first. 

(a) Watte products. Among these the several biliary pro¬ 
ducts are too well known to call for special note. Guanin 
is a pigment of common occurrence In the skin of certain 
fishes, and is associated with the coloration of the species. 
Similarly certain colouring matters have been found in the 
plgmente of many Lepldnptera, known as lepidotlc acid, a 
substance closely allied to uric add, and undoubtedly of the 
nature of a waste product 

(3) Reserve products. Of these there are several series,, 
one of which, known as lipochrome pigments, is associated 
with the metabolism involved in the formation of fats and 
oils. Perhaps of similar character are such pigments a* 
carmine, or rather cochineal, melanin, Ac. It may be some¬ 
what doubtful whether these pigments do not rather belong 
to the previous class, where should probably be listed such- 
products as hematoxylin. Indigo, Ac., oil of which have been 
claimed as resultants of destructive metabolism in process of 
being eliminated from the physiologically active tlmcsof 
the body of the organism. Of olmllar character Is probably 
tannk acid, a substance well known among plant product# 
and Involved In the formation of many of the brownish and 
rusty colours of autumn foliage, particularly of the Oak* 
and allied trees, as are the Upochromea in tike formation of 
the reds and yellows which form so conspicuous 4 feature 1 
amoqg autumn colours. 

While the association of these and other- pigmentary 
matters has tong been known In Connection h both, 
animal and plant growth, and while fho conception-of tMr 
more or less Intimate relation'to the active taeUbotismof 
the various,tissues is not nbw, comparatively little hdsbsery 
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done toward directly investigating and elucidating the exact 
nature and extent of the process. This seems to be eipeclally 
the case In relation to the part played by these products in 
the formation of those features of coloration among 
organisms with which we are now concerned. 

From considerations of researches connected with various 
organisms three things seem to be more or less evident — 

(1) That in all regenerative processes a very marked 
degree of metabolism Is involved, whether In the mere meta¬ 
morphosis of old tissues Into new, or in the direct regener¬ 
ation of new tissues by growth processes, both of which 
seem to occur 

(a) That in regenerative processes there is often associated 
the development of pigmentary substances which seem to 
have no direct function In relation thereto 

(3) That in many casea there follows a more or less active 
excretion and elimination of portions of the pigment In 
question 

In the present review I have not in the least sought to 
ignore or discredit the value of natural selection as a factor 
In organic evolution Nor would I be understood as wholly 
discarding colour as a factor In organic adaptation, particu¬ 
larly among the higher and more specialised forms, but 
rather to show its limits. At the same time f must submit 
to a growing conviction that Its importance has been largely 
overestimated, and that other factors have been as largely 
lost sight of. If the present discussion may serve In even 
the smallest degree to direct attention to some of the latter 
it will have served its chief purpose 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CaaiiHudcu. —An examination in tropical medicine and I 
hygiene will be held during the year 1904- The examin¬ 
ation will begin on August 9, and extend over three days 
The examination will nave reference to the nature, inci¬ 
dence, prevention, and treatment of the epidemic and other 
diseases prevalent in tropical countries. Every candidate 
who pusses the examination to the satisfaction of the ex¬ 
aminers will receive from the university a diploma testifying 
tn his knowledge and skill In tropical medicine and hygiene 
All applications for information respecting the examination 
should be addressed to Mr. G. H r Nuttall, Pathological 
Laboratory Cambridge. 

Tux Education Committee of the Manchester City 
Council has unanimously resolved to recommend that a 
grant of 40001 be given from the city races in aid of the 
Lfnlversity of Manchester. 

It is announced in Science that Prof John Hays Ham¬ 
mond has added io,oooJ. to his previous gift of 10,000/. for 
a metallurgical laboratory of Yale University, and that by 
the will of the late James A- Woolson Boston University 
will ultimately receive iso,000!., Radcliffe College 60,000!.. 
and the Wesleyan Academy at wllbraham, Mass, 60,000/ 

Ma P. N. Russell, who for many years carried on 
extensive engineering works In Sydney, but has latterly 
resided In London, has made a further donation of 50,000/. 
for an additional endowment to the School of Engineering 
at the Univcralty of Sydney. Mr. Russell originated this 
school about seven years ago by an endowment of 50,000/. 

Lokd Kilvin -will distribute the prises at tha North¬ 
ampton Institute,, London, on Friday, February 26 The 
students 1 converulone win be held on the same evening* 
4nd wlH be continued on the evening of Saturday, February 
S7 whan the building will be thrown open to the whole of 
the members and students of the Institute and their friends. 


fi» annual report of the Carnegie Trust for the unl- 
Ovritlre of Scotland was submitted tf the trustees at their 
thM annual meeting, which was held in London on Friday 
ftst* Tha report states that the scheme of allocation Cor 
1 M yeare of an annual grhnt of fb.oqoi. among the bur 
SOrtttsh universities became operative on January i» 1903. 
Wm-'WfW foe the your ended December 31. 1903. 

^ ***75 bm clUiWd *nd U>d«| «rror- 

4ma bfto founded and Ite first occupant appointed 



—the Burnett Fletcher chair of history and archeology In 
the University of Aberdeen Of the sum of 20,0001. re¬ 
quired for the endowment of this chair, donations amount¬ 
ing to about 12,000/ have been received from the Burnett 
trustees, Mrs Fletcher, and others. The ordinance insti¬ 
tuting a chair of geology in the University of Glasgow has 
been approved by Parliament, and it is expected that a pro¬ 
fessor will be appointed before next winter session, when 
the accumulations in hand of the annual grant of soooZ 
assigned towards the endowment of this chair will be avail¬ 
able, together with such portion of the future annual grants 
js may be needed to complete the endowment fund of 
15,000/., half of which is provided by the Bellahouston 
trustees and others In the University of St Andrews two 
lectureships—In French and In botany—have been estab¬ 
lished, each with an endowment of 10,000! Under the 
scheme of endowment of post-graduate study and research 
the committee has made the first awards The estimated 
outlay under this head for the academic year 1903-4 is 
3534/, of which the sum of i6a8l was expended within 
the year 1903 The committee has entered Into an agree¬ 
ment with the Royal College of Physicians of Edinburgh 
by which the trust has purchased the property and labor¬ 
atory of the college in Forrest Road, Edinburgh, for 
10,000 1 , on the understanding that the College of 
Physicians and the College of Surgeons continue their pre¬ 
sent annual contributions of 750/. and a oof respectively to 
the working of the laboratory 

The second annual report or the rxeiulive committee In 
connection with the fund for advanced university educa¬ 
tion and research at University College, London, was pre¬ 
sented at the nnnual genera) meeting of the members of 
the college on February 24 It will be remembered that 
the two main purposes of the fund are (1) to raise the 
sum of 200,0001 to bring about the incorporation of Uni¬ 
versity College in the University of London, and thus to 
promote the unification of university studies In London ; 
(a) To provide the sum necessary to equip and endow Uni¬ 
versity College adequately for its work as an Integral part 
of the University of London. For this purpose it was 
estimated that a capital sum of 800,000/. was required, or 
an income corresponding to such capital sum. For the first 
of these purposes the committee has raised 141,000/ , leaving 
a balance of 59,000/ necessary to enable the conditions of 
incorporation to be fulfilled ' Since August 31, 1903, a most 
Important addition has been made to the fund owing‘to 
the munificence of an anohymous donor, who, through Prof. 
E H. Starling, F.R S , and Dr Page May, promised the 
sum of 50,000/. This sum, together with additional sub¬ 
scriptions received since the date mentioned, brings the total 
amount raised up to 167,287/, of which 141,000/ is avail¬ 
able for the purpose of incorporation and the balance of 
2b,000/. for the endowment and equipment of the college. 
It will be seen that while considerable progress has been 
made, much remains to be done to realise the whole scheme. 
It is desirable that the remainder of the money necessary 
for iniorpdratlon should be jrvund without delay In order 
1 tn make it possible for a BUI to be introduced in tha House 
of Commons next. sessioA. The report of the council of 
University College presented on the same occasion contains, 
in addition to full financial statements for the year 190a- 
iqo 3, an exhaustive list p\ original papers and other publi¬ 
cations completed by members of the staff of the college 
during the same period, and also particulars of the post¬ 
graduate courses of lectures and laboratory work during 
thf present session +> 

The secretaries of the Royal Society have addressed a 
letter to the Vice-Chancellor of the University of Oxford 
directing attention to a resolution adopted by the president 
and council of the Royal Society :— 11 That the unmriltle* 
be respectfully urged to consider the desirability of taking 
such steps in respect of their regulations as win, as far as. 
possible, ensure that a knowledge of science la recognised 
, |n schools and elsewhere as an* essential part of general 
education.” Enclosed with the fetter was a statement re¬ 
garding scientific education In schools, drawn up by a com¬ 
mittee of the Royal Society, and both are printed In ths- 
Oxford Chtfvsrttty Goselle. The statement prints out that 
11 ft Kbill remains substantially tma that the public schools 
hard deujsed for Ihemselres no adequate way of assimilating 
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Into their system of education the principles and methods of 
science/ 1 and (joes on to urge that the universities can do 
much to promote and encourage improvement in these 
matters It is suggested that the universities might ex¬ 
pand and improve their general tears, an as to make these 
correspond with the education, both literary and scientific, 
which a student, matriculating at the age of nineteen years, 
should be expected to have acquired Commenting on these 
communications from the Royal Society, Prof Case, in a 
letter to the Times, remarks “ that the real contention is 
that while Creek is not, 1 science 1 is, nn essential pari of 
general education " Rut us his letter shows, Prof Case 
means by " science ” some single subject such os mechanics, 
whrreas the Royal Society Is pleading for instruction in the 
methods of science It inuy fairly be asserted that no 
general education con be complete in which scientific method 
takes no part, yet, in the past, there has been a compulsor) 
examination in Greek and none in science Though men 
of science do not ask for compulsory examinations in single 
subjects of science, nor advocate these as essential parts of 
the school curriculum, yet they urge strongly that the spirit 
of scientific observation and Inquiry should be fostered 
because It promotes both thr material and the intellectual 
progress of the nation 


SOCIETIES AND ACADEMIES . 

London 

Royal Society, June 18, 1903. (Received in revised form 
January, 1904 )— 11 The Longitudinal Stability of Aerial 
Gliders " By G. H. Bryan, ScD, F.R S., and W E 
Wllllainsi B Sc , University College of North Wales 

The object of the Investigations was (1) to show that the 
longitudinal stability of aeroplane systems can be made the 
subject of mathematical calculation; (a) to direct the atten¬ 
tion of those interested in the problem of artificial flight to 
the necessity of acquiring further experimental knowledge 
concerning the quantities on which this stability is shown 
to depend. 

The conclusions reached were as follows — 

(1) For a glider or other body moving in a vertical plane 
in a resisting medium of any kind whatever, the small 
oscillations about a state of uniform rectilinear motion arc 
determined by an equation of the fourth degree, so that the 
conditions for stable steady motion are those obtained by 
Kouth 

(а) The coefficients in the period equation involve, in 

addition to the ordinary dynamical constants, nine quanti¬ 
ties . . G 1 , which, when referred to rectangular axes 

fixed in the body, represent the differential coefficients of the 
forces and couple due to the aerial resistances with respect 
to its translalory and rotatory velocity components. 

(3) In the case of a system of aferoplanes these nine quanti¬ 
ties can be expressed for the separate planes in terms of 
flm) and p'(«), where /(a) and p(a) arc functions deter¬ 
mining the resultant thrust, and the position of the centre 
of pressure when the direction of the relative motion of the 
air makes an angle a with the plane. These functions have 
been tabulated for certain different forms of surfaces, but 
further data are greatly needed 

(4) The longitudinal stability of the gliders is thus seen 
to M capable of mathematical investigation , and it is of 
paramount Importance that the present methods should be 
practically applied to any aferlal machines that may be de¬ 
signed or constructed before any actual glides are attempted 

(5) The methods of calculation are exemplified by 
numerical determinations of the criterion of stability in the 
cases of a single plane lamina, and a pair of planes one 
behind the other. Most of the calculations have been per¬ 
formed for an angle of gliding of io° with the horiaon, ahd 
it has been necessary to assume arbitrary values for the 
moment of inertia of the lamina. 

(б) The condition diet any steady linear motion may be 
stable In all these cases assumes the form V">fco, where 
a Is a constant depending on the linear dimensions of the 
gilder, and b Is a constant depending on Its shape, the 
gwle of gilding and the law gf aerial resistance. 

m Pouf'pair of narrow stats* In which the variations 
in the JMlfona of the centres of pressure of | each Sre 
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neglected, certain coefficients of stability vanish If the slat* 
are in the same plane. If the planes are square so that the 
displacements of the centres of pressure are not neglectful* 
the system is in general less stable 'man a single square 
plane 

(8) By inclining the planes at a small angle to each 
other the stability is much increased. On the other hand* 
if they are made to slope away from each other, the glider 
becomes unstable 

(9) Two square planes of equal size placed one behind the 
other at a small angle are less stable In the examples con¬ 
sidered than a square of the same size as one of the two, 
but more stable than a single square the side of which is 
equal to the total length of the glider formed by the pair. 

(10) A pair of unpqual squares of which the smaller forms 
a rudder are more stable, in the examples considered, when 
gliding with the rudder behind than with the rudder In 
front 

(ri) In the examples considered stability is increased by 
decreasing the moment of inertia of the glider. 

February a —" Cultural Experiments with 1 Biologic 
Forms 1 of tno Erysiphaces 11 By Ernest S. Islmon, 
F.L S. Communicated by Prof. H. Marshall Ward, F R.S. 

The author points out that through specialisation or 
parasitism 11 biologic forms 11 have been evolved in the 
Erysiphaceae, and that the powers of infection, character¬ 
istic of each 11 biologic form/ 1 are under normal conditions 
sharply defined and fixed Hitherto the result of the ex¬ 
periments of numerous investigators—both with regard to 
the present group of fungi and to the Uredlnem, where the 
same specialisation of parasitism occurs—has been the 
accumulation of evidence tending to emphasise the immuta¬ 
bility of 11 biologic forms 11 

In a senes of cultural experiments with 11 biologic 
forms 11 of Erysiphe Granunis f DC., the author has dis¬ 
covered that under certain methods of culture, In which the 
vitality of the host-leaf is interfered with, the restricted 
powers of infection, characteristic of " biologic forms/' 
break down 

In these cultural experiments the leaf, previous to In¬ 
oculation, was injured by the removal of a minute piece of 
leaf-tissue, or by touching the epidermis with a red-hot 
knife The experiments proved that the range of infection 
of a " biologic form " becomes increased when the vitality 
of a leaf is affected by injury, so that the comdia of certain 
11 biologic forms " are able to infect injured leaves of host- 
species which are normally Immune against (heir attacks. 

Further experiments showed that the conidia of the fungus 
produced on a 11 cut M leaf are able at once to Infect un¬ 
injured leaves of the same host-species 

The author suggests that injuries to leaves, caused in 
nature by hail, storms of wind, attacks of animals, Ac., 
may produce the same effect as the artificial Injuries de¬ 
scribed above in rendering the injured leaf susceptible to 
a fungus otherwise unable to infect it 

Attention is directed to the dose parallel between the 
behaviour of the fungus in the experiments and the bio¬ 
logical facts obtaining in the class of parasitic fungi known 
as 11 wound parasites^ 1 (Nectna, Peeiaa willkommn, Ac.). 

** On the Effects of Joining the Cervical Sympathetic 
Nerve with the Chorda Tympani " By J. N. Langley, 
F R 5 ., and H. K. Andsrtsn, M-D. 

The experiments have been directed to determine whether 
the cervical sympathetic, if allowed an opportunity of be¬ 
coming connected with the peripheral hem cells In the 
course of the chorda tympani, will In part change their 
function from vaso-oonstrlctor to vaso-dilator. The 
superior cervical ganglion in an anesthetlsed cat was ex¬ 
cised and the central end of the cervical sympathetic nerve 
was joined to the peripheral end of the lingual, which 
contains the chorda tympani fibres- After allowing dipt 
for union and regeneration of the nerves,, the cervical 
sympathetic was stimulated; it caused prompt AueMnft 
the eub-maxiHary glands, and the effect was repeatedly 
obtained. 

The experiment shows (i) that vasoconstrictor nerve 
fibres are capable of making connection etfth periphery! 
vMo-dllator nerve cells, mid becoming vaetodllatpr fifyde/ 
and (a) that whether contraction or inhibition of J$fe/uit-> 
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striated muscle of (he arteries occurs on nerve stimulation 
depends upon the mode of nerve-ending of the post¬ 
ganglionic nerve fibre. 

The cervical lympMetic gave a Jess scanty and more 
prolonged secretion than normal, n that some of its nerve 
fibres nad become connected with the peripheral secretory 
nerve cells of the chorda tympani 

Geological Society, January 20 —Sir Archibald Gaikie, 
Sec R.S , vice-president, in the chair —On the jaws of 
Ptychodus from the Chalk: Ur. A. Smith Woodward, 
F.R.S Hitherto no traces of the cartilaginous jaws of 
this fish have been found In association with the dentition, 
but recently a specimen of Ptychodus decurrrm has been 
found In the zone of Holaster subglobosus of the Lower 
Chalk at Glynde. Fragmentary remains of both jaws are 
, seen In the specimen, each bearing characteristic teeth 
arranged in natural order. There are four series, and one 
small displaced tooth (probably belonging to the fifth 
series), on the left of the large median series in the lower 
jaw, while In the upper jaw the teeth are arranged in via 
paired series. Ihe specimen proves that Ptychodus re¬ 
sembles the Trygonids in its jaws. The probable explan¬ 
ation of the new discovery Is that in the Cretaceous period 
the great rays of the “ families 11 MyllobatJdn and 
Trygonidn had not become fully differentiated. Prof 
Jffikel has proposed to place all these fishes in one family, 
termed Centrobatids If this arrangement be adopted, 
Ptychodus represents a primitive subfamily, which still 
awaits definition, while the Trygoninse, Mvliobatins, and 
Ceratopterlns are equivalent subfamilies which still survive 
—On the igneous rocks at Spring Cove, near Weston-super- 
Mare ‘ W. S Boulton. A traverse from end to end of the 
exposure at the locality shows that the 11 basalt-mass " Is 
by no means a simple lava-flow It may be roughly divided 
into three portions. Beginning at the cliff-end to the north, 
the rock Is a pillowy basalt, with tuff and limestone; then 
the rock is mainly a coarse 11 agglomerate," with lapilli 
and bomba of basalt and limestone, while the remaining I 
part is a basal t-ooulde, with few small lumps of burnt 
jlmestone The limestone below is reddened and altered, 
and does not contain lapilli, the limestone above contains 
lapilli. The pillowy basalt probably represents a river of 
agglomerate material possibly ejected from a vent. The 
Intervening tuff may present an 1 analogy with the 
11 volcanic sand " of the West Indian eruptions, There is 
no evidence of the quiet deposition of ashy material The 
large fragments of limestone found mainly in the lower 
part of the basalt-mass have not come m from above, but 
seem to have been picked up from the sea-bed in which 
it hod been accumulating, and to have been involved with 
and altered by the volcanic material 

February 3.—Sir Archibald Geikie, Sec.R S., vice-presi¬ 
dent, in the chair —On a deep-sea deposit from an artesian 
boring at KUachmi, near Madras. Prof. H Narayana 
Itau. The boring, after penetrating the upper clays and 
sandstones, passed through carbonaceous shales, and at a 


carbonaceous shales, and at a 


depth of about 400 feet reached a blue Homogeneous rock, 
effervescing with acid, and showing radioiarian testa under 
the microscope. One or two specimens of foraminifera 
have also been seen. The deposit underlies beds of the 
Upper Gondwdna stage The author concludes that the de¬ 
posit |b Of abysmal origin, similar to those described in the 
£taJt«H£er reports. In the dlacufslon that followed Dr. 
W. T. Blanford said that he was unable to agree with the 
author's conclusions, and ha objected to the title of the 
paper, because the rocks described ware, In his opinion, 
not de e p s e a deposits. The mineral evidence brought for¬ 
ward whs quite Insufficient to show that the bens were 

H dc, and the presence of radlolarta was no proof by 
of dbep-eea conditions.—The Rhstlc beds of die South 
a direct line t Prof. S. H. toy no Ida and A. Vaughan. 


i After *a reference to the literature of the subject 
tab exposures ana describe d tha Stqlce-Gifford and the 
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|ect the follow- 1 
fiord and the 


the late Frederick Smith's collection.—Mr. O E. Jansen 
exhibited specimens of PapiUo weukei, Ribbc, and Troides 
metidionalts , Rothschild, recently taken by Mr. A S Meek 
near the Aroa River in the interior of British New Guinea. 
—Mr. E. ,C. Bed well exhibited the following species of 
Colcoptcra taken by him In north Wales (on Snowdon) In 
the first week of August, 1903 —a fine series of Chrysomela 
cerealts, L. ( a pair of them being of the curiously dull 
form, Anthophagus alpinus, Payk , Aadota crenata, F., 
Arpediutn brachypterutn , Grav.; and Quedtus longicomts A 
Kr , hitherto unrecorded from the Principality.—The Rev. 
F. D. Morloo exhibited a series of lantern slides illus¬ 
trating the structure of concealed ventral segments in in ales 
of the hymenopterous genus Collates—Mr W. J. Kayo 
exhibited a Mullerian association of black and transparent 
species from the Potaro Road, British Guiana, consisting 
of Ithomiime, Ithomia carepha, Ithomta jlorula, Helerosats 
sylphis, and Napeogenes, n.sp, Eryclnldm, Sfnfachffr 
phaedusa, and. Stak es cvelina, Hypsktas, Lauron 
partita, Gcometridx, Hyrmma, n.sp Ihe whole of the 
specimens had been caught on one single forest road, some 
170 miles inland. Mr Kaye directed particular attention 
to the new species of Napeogenes, and said it was a most 
remarkable divergence from the usual coloration of the 
genus Napeogenes as a whole, where orange-yellow and 
black were the prevailing colours, while the present Insect 
was block and transparent only, and conformed In a 
wonderful way with many true members of the genus 
Ithomia —The President exhibited a male and female of 
Papiho dardanus, captured by Mr Goo F. Leigh at Durban 
in 1902, and examples of the offspring reared from the eggs 
laid by the female The latter was or the cenea form, as 
were the great majority of the female offspring, three* 
however, were of the black and white hippocQOn form. 
More recently, in 1903, Mr. Leigh had captured a female 
of the rare trophoruus form, and had bred from the seven 
eggs laid by it five butterflies, of which the two females were* 
both of the commonest eenea form The female trophoniuj 
was also exhibited, together with the five offspring — 
Captain C E Williams read a paper on the life-history 
and habits of Gongylus gongylotdes, a mantis of the tribe 1 
Erupasides and a fkupl simulator, and exhibited a living 
Q in the nymph stagey together with coloured drawings, 
photographs, and lantern slides showing both the adult 
and immature insect fn various positions. The chief 
features of interest in the exhibition# lay In the peculiar 
modifications of shape and colouring by which this mantis 
conceals itself and attacks its prey, which consists of LepL 
doptera and Diptera—Mr G A J. Rothney communi¬ 
cated descriptions of new species of Cryptlnx from the 
Khasla Mills, Assam, and a new species of Bembex, by Peter 
Cameron. —Mr M Burr contributed systematic observ¬ 
ations upon the Derqnatoptera —Dr. T A Ohapanan read 
a paper on a new species of Heterogynis, and exhibited 
specimens of this and other allied species.—Mr. R. Tiimon, 
F R.S , read a paper on some new or imperfectly known 
forms of South African butterflies, and exhibited, among 1 
other specimens, illustrating- his remarks, typical and 
aberrational forms of Acroja rdhira, Z&ritu felthami, a new 
species, Z. molome, Trim , and 2 . damarensts, Trim.; 
typical Coltas electro 9 Linn., from Natal, and a remarkable 
melanfc aberration of the same species; also Kedetlas 
tucusa , a very rare and urtfigured Heeperlld 9 al ^ <J from 
Johannesburg 

Paws. 

Academy of Science!, *Fehn»ry 15.—M. Mascart in tha 
chair.—The president announced to the academy the death 
of M. Callandreau, member of the section of .astronomy 
—On the simple fundamental solution and the asymptotic 
expression of temperature in the problem of cooling 1 
J. Bsinslnetq.—The action of reduced nickel In the, 
presence of hydrogen on halogen derivatives of the fatty 
series ■ Paul Babatlor and A|ph. Mallho. It has been 
shown In a previous paper that In the aromatic series the 
halogen may be readily replaced by hydrogen by tha action 
of reduced nickel. In the fatty series the aetfopls quite 
different; the saturated hydrocarbon is not produced, but 
the alkyl chloride Is broken up Into hydrochloric add end the 
corresponding olefine, these partially rpcorfibinlng, giving 
eehonotfry and tertiary chlorides where possible. Methyl 
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chloride bbhavei In an exceptional mojiner, giving hydro¬ 
chloric acid, hydrogen, and carbon. The behaviour of bro¬ 
mine and iodine derivatives Is generally similar to that of the 
chlorine compounds, methjl Iodide being exceptional, giving 
methane and a little ethylene —On quasi-rntionol numbers, 
and ordinary or continued quasi-penodic arithmetical free¬ 
stone ■ Edmond Malllei —On the actinium radiation . 
DoMwrnw. A detailed study of the law of disappearance ] 
of the eqianation of actinium, and also of the decrease of 
radio-activity' Induced bv this emanation.—The phenomenon 
of the transrftlaaibn of the n-rays and its applications 
Auguftin Oharpentler.— A description of a series of ex¬ 
periments on the conduction of the n-rays along copper and 
silver wires A piece of string, moistened with collodion 1 
containing calcium sulphide in suspension, also conducts 
like a metallic wire.—On the conditions of the indifferent 
state R. Me,—On the Influence of complex ions in 
electrolysis by alternating currents. Andrd Broehot and 
Joseph Petit With alternating currents there may be I he 
formation of complex 10ns, disengagement of detonating 
gas, solution ol the electrodes, or oxidation or reduction in 
cases where the electrolyte is capable of oxidation nr re¬ 
duction — On Y-chloroacetoacetic ester M. Lweplwau. 
Thls substance has been previously onl> obtained mixed with 
an isomer , bv the oxidation of 

CH a CI.CH(OH) CH a CO a C a H, 
by a mixture of potassium bichromate and dilute sulphuric 
acid which furnishes the ketoiuc ester in a pure state It ib 
characterised by its copper salt, which is insoluble in water, 
but can be crystallised from benzene.—On dirhloromethylene- 
dioxyp ropy I benzene and the carbonate of propylpyro- 
catechm- R Manes. The halogen compound is 
obtained by the interaction of phosphorus pentachlorlde and 
dlhydrosafrol, and is separated by distillation in a vacuum. 
It enters very readily into reactions, details of those with 
water, alcohol, phenol, acetic anhydride, and acetic acid 
being given,— On the glyoxyhc ureides allantoin and 
allantoic acid L J Simon.—Some observations in the 
composition of potato starch A PornbMh- Phosphoric 
' acid is an Integral constituent of starch grains Potato 
starch was separated by levigation Into several fractions, 
corresponding to grams of varying size, and the amount of 
phosphate in each fraction determined From the analytical 
figures thus obtained the conclusion is drawn that the 
nucleus of each grain is relatively rich in phosphorus, and 
upon this are gradually superposed layers of starch free from 
phosphorus —On a new copal resin and kino, ihe first 
furnished by the fruit, the second by the bark of Dtpteryx 
odorata > Edouard Heokel and Fr Bolila*denhMfren. 
—Varieties of origin, nature and properties of the soluble 
active products developed In the course of a bacterial in¬ 
fection A Oharrln. 


IiiST 1 tuts or Actuaries, si y—An InvemlaatloN Into lIm Moms of Rtf- 
Miniiia sad Mortality amongat Widowi In Receipt of R«U«f from iho 
Pstrlouc (Rasslan Wnr) Fond, (8*4-1900 J Bum and J. McDoqeld 
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The Const ni__ _ , __ 

The Con* nr action of Iron and Steal Railway-' _ . 

lord.—Iron and Steal Railway-Wagons nf High Capacity* J. T Jepaon 
' tYEDHRSDA y, Maich *. 

Socibtv or Arts, at B —Phynkai Dagenanuon 1 Or Robert Jones 

Entomological Society, at B — Notes on Australian^ and Taa> 
manian dryptncaphalidan, with descriptions of New fipadat: iA M 
Lea.—A Revision or the Sub fumilv Pslldnotlnc of the Coleoplereua 
family Rutalldc, with description* of New Genera and Species 1 the Ism 
F rederick Bates, communicated by 0 J. Arrow.—On Home New Species 
of Eastern AuMrallan and African Moths In the British Mnaaum : 
Colonel C Swmhot—An Entomological Excursion to Mcncayo, Spain: 
G. C Champion, with some Remarks on the Habits of Xyleben t edispmr., 
Fafar. Dr T A Ckapman' Further Nates on Hydroptifidm belonging to 
tha European Fauna, with descriptions of New Species X J. Morton. 
— f>tsrrtsst0H What Is ■ Spaoies T Prof E. B Foul ion, F R S , Mr 
H J hlwss, FRS.Di F. A Dixey and oibars. 

THURSDAY, Mablm 3 

Royal Socibtv, at 4 w —ProbahL r Papers An Inquiry into the Nature 
of the Relationship between Sunspot Frequency ana Terrestrial Msg- 
netum Dr, C Chrec, KRa —The Optical Prqpanie* ol Vitreous 
Silica J. W Gifford and W A Shannons. F R S -A Radial Ana 
Scale • ft W. K Edwards —The Origin of ine Flu lings in the Spectra 
of Anlarian Stars A Fowler 

Roval Institution, bi 3 —Electrical Methods of Measuring Tempera 
ture Prof H L Callender, FRS 

ROntgen Socie TV, at v 30.—Fn»idiniial Address Some Laboratory 
Nous of the last Six Mooch*. 

Limnkan Socibtv. ii 1 -LIm of the Specie* of Carex known to occur In 
Malaya C B Clarke, F R.S —OnMine Species of ihaQepui Palmmon, 
Fabr , from Tahiti, Shanghai, New Guinea, and Went Africa Dr, J. G 
da Man 

Chemical Socibtv, at B —Chemical Dynamics of the Alkyl iodides 
Miss K A Burke and F O Don nan The Constitution of Phenel- 
pbthalein A. G. Green and A G Perkin —d-Krtohexahydrobamole 
Acid W H Periua, junr —Pbolocfasmlcally actne Chlorine C H. 
Burgess and D L Chapman 

FRIDAY ; MablH 4 

Roval Initituteon, at 9.—Breathing in Living Thnigs ‘ Prof W, 
Stirling 

SATURDAY, March 5 

Roval Instii ution, at 3.— The Life and Work of Stokes. Lord Rayleigh 
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Wright and Gapt. 1 R, Douglas—On Mechanical and Electrical 
Response in Plants: Prof. J C Boh-— On the Compreulblllty of 
Sollu J V. Buchanan, F.R.S —A Contribution 10 the Pharmacology 
Of Indian Cobra-venom; Major R H Elliot. 

Roval Institution, at 3.— Electrical Methods of Measuring Tempera¬ 
ture : Prof H^L. Callepdar, F.R.S. 

Institution oaR lectrical Enoinbub, at 0 —Transatlantic Engineer¬ 
ing Schools prld Engineering. Dr. R, M Walmsley. (Adjourned Dkr 
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THE HISTORY OF EHlkMENTARY 
MATHEMATICS. 

GeschichU der Elementar-Mathematik in system- 
atUcher Darstellung . By Dr. Johamfes Cropfke 
Zwriter Band. Pp. viii + 496 (Leipzig - YeiUand 
Co., 1903.) 

I N his first volume of this work, already reviewed in 
Nature, Dr. Tropfke confined himself to the 
history of elementary arithmetic and algebra. He has 
now completed his work by giving with equal care, and 
the same wealth of references, the story of the progress 
•of the other branches of elementary mathematics- 
geometry, logarithms, plane and spherical trigono¬ 
metry, series, stereometry, analytical geometry, and a 
(few other topics of minor importance 

To geometry 140 pages are devoted, besides the 
•chapters on conics and analytical geometry; this 19 not 
very much, and some paragraphs are so condensed that 
■a large part of them consists of titles. But the 
arrangement is good, and on several points very 
interesting details are given Thus we have side by 
■side, and in the original, the definitions of Euclid and 
those of Hero of Alexandria 'The comparison of the 
two set9 is instructive; thus Hero adds to the bare de¬ 
finition of a line (1 e. curve) a statement of its genesis 
hy an ideal point continuously moving in space 
{ylyvmi bl OJfptlov pvivros tUrw&av dru irvoiq rj) xarb 

4riWx«iar). Similarly he adds to Euclid’s definition 
of a straight line another definition of it as 
the shortest line joining two points. In trans¬ 
lating Euclid’s definition of a straight line, Dr. Tropfke 
raiders the very difficult phrase «£ icmu by " gleich- 
m&ssig (in derselben Anordnung und Richtung)," 
where, of oourse, the parenthesis is the translator’s 
gloss, and probably puts more into the definition than 
Euclid intended. Perhaps “ symmetrically," as we use 
the term, is the nearest equivalent. Whatever is pro¬ 
posed, it must be remembered that the current version 
in English editions of the 11 Elements ” is a mistrans¬ 
lation. Euclid says nothing'about the extreme points 
of the line; he says 11 a straight line is one which lies 
■rff ( im with respect to the points on it," that is, to 
oti the points on It. 

Two other entertaining sections are those on the 
-construction of regular polygons and on the various 
Approximations to ». It is amazing that the author 
hxs mhde the statement, so often seen in print, that 
<huas proved that the circle can be divided by rule 
find compass into n equal parts only when n is a prime 
tf.Jfije farm a» + i. Probably it Is a slip of the 
l*a m this case, for only seven pages earlier the 
dLvfgfan Into fifteen parts is referred to. Nevertheless, 
•tbe‘ wrong Statement definitely made, and it really 
try to ge^ this vulgar error 
*?ta**l «*P®ct authors ii spell the name 

^ After *11* the practlcalmtan, ipttb 

ta® a sixpenny protractor to "a 
cap* not for them abstractions. Hoe* 
„ fP&lt+ijk tar eetttories ago I opt better, bf 

'**««} 


co&rse, but ccrtainl$ more amusing The 11 divine pro¬ 
portion "or 11 goiddn section " impressed the ignorant, 
nay even learned men like Kepler, with a sense of 
mystery, and set them a-dreaming all kinds of fantastic 
symbolism. Even to the Greeks it was the section; and 
their philosophers, doubtless infected by the East, 
speculated about atoms and regular solids in a way 
thqt seetns to us childish, but was serious* endqgh to 1 
them At any rate, the man who firft faund out an 
exact construction for a regular pentagon had reason 
to feel proud of his exploit; and the superstitions which 
have gathered about the pent a gramma rntrifleum are 
grotesque echoes of his fame. 

Mathematicians now alive must sometimes feel it a 
rather mournful privilege to have rend what is 
practically the last chapter in the chronicle of * 
The first that is known at present is in the Rhind 
papyrus (2000-1700 a c.), where the approximation 
256/81 =3-1605 is given; how it wns obtained is, 
unfortunately, quite uncertain Dr. Tropfke gives in 
detail Archimedes’s very ingenious method, which he 
carried out far enough to prove that 3 }>ir>3)y It if 
well known that 355/113 is a remarkably near approxi¬ 
mation, which is easily remembered. It appears that 
this is due to a German mathematician, Valentinus 
Otho, who is said to have obtained it from ^ (Archi¬ 
medes) and fJJ (Ptolemy) by subtracting ‘numerators 
and denominators. Shanks’s calculation to 707 places of 
decimals still holds the record The symbol * for the 
ratio of circumference to diameter is first used in 
William Jones's 11 Synopsis palmariorum matheseos " 
(1706); Euler made it popular 
Part iv. (pp. 141-186) is on logarithms. It gives a dear 
account of the methods of Btirgi and Napier, with speci¬ 
mens of their tables; of the later developments of logar¬ 
ithmic series; and of the most noteworthy logarithmic 
tables. By a curious irony of fate, the expeditious 
methods of calculation now familiar were not dis¬ 
covered until after the tables of Briggsian logarithms 
had been computed. The base of BUrgi’s logarithms 
is nearly e, and that of Napier’s nearly e- 1 ; but neither 
of them was acquainted with the true theory of natural 
logarithms, and 11 Napierian logarithms ” is faaljy a 
misnomer, when appljed to natural logarithmic^ <#■ 
Noticeable in the sections*^ on plane 1 and* spherical 
trigonometry are the sped mens of early tables, induct¬ 
ing Ptolemy's, and the account given of the treatise 
attributed to Nasir Eddiu Tusi, of which a'Freneh trans¬ 
lation was published at Constantinople in 1891. Dr 
Tropfke describes this as the first systematic treatise on 
plane trigonometry, considered as an independent sub¬ 
ject; moreover, it discusses oblique-angled triple® 
after the modem manner, instead of reducing thewriu- 
tion of them to that of right-angled triangles. Tltt| 
part of the book brings out the services rendered to 
mathematics in the middle ages by Arab, or mote pie 
dsdy Arabic-speaking, geometers. The Inventors of 
the more Important farmuta are also indicated. On p. 
198 there h a note on Hero', ItrrpiKd, pablilhtAio r iw 
center m iMt year; In thl. work occur* a tern lor the 
fegflb power of ■ quantity, not previously "known jp 
WTO been un4 before the dme of Diqphantua. 
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As might be expected, the chapter on stereometry is 
mainly interesting for the account it gives of Archi¬ 
medes’s great discoveries The brief section on analy¬ 
tical geometry shows how Fermat really invented the 
method independently of Descartes. Parent appears to 
have been the first lo publish a treatise on analytical 
solid geometry; this was nearly seventy years aftci 
the appearance of Descarles\ “ G 6 om£trie " 

The only other important section of the book is that 
on conic sections. It cannot be considered so good as 
some of the others, it does not deal with projective pro¬ 
perties at all, and thus does injustice even to Apollonius, 
to whom, rightly enough, a great part of the thirty-six 
pages is devoted 

To profit by this history no advanced knowledge of 
mathematics is necessary, and it 15 to be hoped that 
the author’s labours will be rewarded by the appreci¬ 
ation of many render' (■ R M 


their ratio in the liquid phase multiplied by a constant, 
while Lchfeldt showed that the logarithms of the ratio 
in the vapour phase were a linear function of the 
logarithms of the ratio in the liquid. In another 
chapter the theoretical considerations worked out by 
Duhcm, Margules and Zriw idski are briefly given 
, The next section deals with the methods of carrying 
1 nut fractional distillations of simple and complex mix- 
| tures, and also with the various forms of still heads 
; which have been devised at various times This is 
1 undoubtedly the most valuable portion of the book, 

I inasmuch as it is drawn almost entirely from Prof. 

! Young’s own work The methods of fractional dig- 
| tiNation are described in detail, great stress being 
| rightly laid u|ion the graphical expression of results, 
j This may be done most easily by weighing the distillate 
! obtained at various temperatures and plotting the 
I Vrilues of dXV/dl' thus obtained against the temper¬ 
ature; it is m this way only that the distillation of a 


THE PRACTICAL METHODS OF 
FRACTION 1 L DISIILIATION 
Fractional Distillation By Prof. S Young, FKS 
Pp xii + jttq (London Macmillan and Co . Lid , 
iqo) ) Price Ha 0 d 

I N his preface Prof. Young says that he wrote this 
book in the hope that Lhe solution of the difficulties 
of fractional distillation might be rendered easier Hi 
has written an eminently practical treatise on the sub¬ 
ject and one that cannot fail to be of considerable value 
After an introductory chapter describing the neces¬ 
sary apparatus and the methods of carrying out 11 dis¬ 
tillation process, the vapour pressures and boding 
points of liquids are first dealt with Vcrv little is 
known of the connection between the vapour pressure 
and composition of a mixture of two or more perfectly 
miscible liquids 4 The simple formula for the vapour 


j complex mixture can be properly carried out, for com- 
j ponenls present in only small quantities may otherwise 
easily be overlooked Many forms of still head are 
described, amongst which the most efficient have been 
, designed by Prof Young himself Tables are given of 
< the relative effirirmy of the various designs, as shown 
| by the results obtained with mixtures of benzene and 
; toluene, and of other substances A chapter follows 
j here (ontaming descriptions of the various forms of 
j still heads used in manufacturing processes 
! The remainder of lhe hook deals in the main with the 
application of the methods previously described to ccr- 
1 tain problems, as, for example, the quantitative 
.malysis of a mixture of liquids and the separation of 
the components of a constant boiling mixture. 
Amongst the latter examples occurs the interesting 
case of the removal of the last traces of water from 
alcohol by distillation after the addition of a small 


pressure of a mixture of two perfectly miscible liquids 
A and B, 

j» = wP 4 H {IOO - W)V H 
100 

where P* and P. arc the two partial pressures and 111 
the molecular percentage of the compound A, is only 
strictly applicable when the tw r o components are closely 
related in chemical composition, when they have the 
same critical pressures and when the attraction be¬ 
tween the unlike molecules is equal to the geometric 
mean of the attractions between the like molecules In 
certain other cases the deviations from the theoretical 
values are not large, but in the maj'ority of cases the 
formula gives no approximation to the truth Is it 
not possible that the deviations are due to the surface 
la ypt having a different composition from that of the 
butt Qf the liquid, as is known to be the case with mix- 
turifs of certain alcohols and water? 

In the chapter dealing with the boiling points of 
mixtures the cases of binary and ternary mix tures of 
minimum and of maximum boiling point are fully 
treated, There follows next an account of the constitu¬ 
tion of the vapour and liquid phases, including the work 
of ProwA, Lehfcldt and Corveth; Brown found that in 
certain cases with two components the ratio ?f the 
masses of the twA in the vapour phase was equal to 
NO. 1792, VOL. 69 j 


quantity of ben/one 11 the corrci t quantity of benzene 
has been added then there distils over the ternary 
ben/ene-nlcohol-water mixture, leaving pure alcohol 
in the still It is safer to add a slight excess of benzene, 
and in this uise, after all the ternary mixture has come 
over, the remainder of the benzene distils as the binary 
benzene-alcohol mixture, leaving again the pure 
alcohol. 

It is impossible to touch upon all the points of interest 
in this book Its chief value lies in the fact that many 
examples are given of the various processes, mostly 
from Prof Young’s own work. Moreover, a consider¬ 
able amount of hitherto unpublished matter Is incor¬ 
porated Our thanks are due to the author for so 
useful a work. C C. C. B. 


A FRENCH MANUAL OF FORESTRY , 
Trait! de Sylviculture. Exploitation et Atotnagment 
des Bois. By Prof, P. Mouftlefcrt Pp, 47# 
(Paris; F 4 lix Alcan, 1904.) Price 6 francs. 

HIS Is ^he second volume of a manual of forestry 
the first of which was noticed in Nmnu of 
26, 1903. Hie present volume treats of the .uH{k^|^ 
and management of woodlands, 361 pages befog ‘tjfcj 
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voted to the former subject, 10a pages to the latter, and 
14 pages to the table of contents, but there is no index. 
There are 106 plates representing the rates of incre¬ 
ment in trees and woods, mature woods of different 
species, modes of pruning, destructive inserts, methods 1 
of felling and transport 

The arrangement of the matter differs from that { 
usual in other manuals of forestry, the account of Liu 1 | 
increment in trees and woods, which occupies the first 
38 pages, being properly a part of forest mensuration, 
should come under forest management instead of under 
utilisation, and nmrh of the latter subject as treated 
by Mouillefert is really sylviculture, and belongs, 
therefore, properly to vol. 1. It is a pity that the 
French use the term sylviculture for the whole art of 
forestry ms Lead of restricting the term, as we do, to 
the formation and tending of woods The word 
" foresterie," which 1* sometimes used by French 
foresters, if employed in I he same sense as 11 forestry " 
with us, w'ould save much confusion of terms The 
French also have no treatise on forest protect ion, 
which with us, as well as with the Germans under the 
title 11 Forstschutr,” is .1 recognised branch of forestry, 
and hence 111 MouilleferL's book some account of 
damage by insects is given under the heading “ ex¬ 
ploitation, 11 or forest utilisation. 

Under the latter heading a full account is given of ! 
the methods of formation and tending of woods of the 
various species of trees, also of the utilisation of beech 
nuts for oil, of cork from Qucrcus Suber, of w hich a 
very complete .mount is given, of the cultivation or 
osiers, and of the production of truffles, to which 43 
pages are devoted It is therefore strange that scarcely 
anything is said about the production of resin and 
turpentine from the maritime pine, or which there are 
about a million acres in Gascony 

The production of poplar wood is largely followed 
by small landowners in France, and the wood of the 
grey poplar is preferred to .ill others, being said to be 
one quarter more valuable than that of the black or 
white poplars. Omitting the value of the land and 
considering only the cost of formation of a grove of 
poplar trees, Mouillefert states that they pay more 
than 12 per cent, on the capital expended, or that 80 
trees per acre cost 3I. 105 to plant, and yield iisf. at 
the end of thirty years, the hay grown under the trees 
paying for the cost of maintenance, including rates 
The part of the book dealing with utilisation termin¬ 
ates with a short chapter on modes of felling and 
transport. 

The last part of the book, on forest management, or I 
the construction of forest working-plans, is short but 
effective, and includes nine cases of conversion from . 
bile, system to another, and a chapter on usufruct in 
Vefttet 

/ This book, as well as vol. i. of the senes, contains 
some valuable Information about French forests which 
'fa hot Included In the more professional treatises on 
French fares try, and we are premised two further) 
fdttAhps on the valuation of woodlands and off arti- 
bo that the whole work when, com-1 
prove valuable for reference. 

1 W. R- Fmhm. 

09] 


OUR BOOK SHELF. 

£he School Arithmetic being a School Course 
adapted from " The Tutorial Arithmetic ** By 
\V P. Workman, M.A , B Sc, Pp. vm + 495. 
(London VV B Clive, University Tutorial Press, 
1903 ) Price 35 fid 

This useful volume is an excellent sperimen of the 
work published b> the University Tutorial Press. 
The treatment of tht» elementary rules calls for no 
special remark P lhc plan of explaining the nature of 
fractions and proving the rules applicable to them by 
exhibiting in parallel columns a particular arithmetical 
example and its generalised algebraic form is to be 
commended, inasmuch as by this means the student is 
impressed with the generality of the process and 
reasoning The diagrammatic representation (p 116) 
of the processes of multiplication and division of frac¬ 
tions appeals strongly to the understanding, and the 
teaching value of ihi? book is much increased by the 
plan adopted by the author of cautioning the pupil 
against various errors into which he inny be expected 
to fall Contracted processes in the division and 
multiplication of decimals are adequately explained and 
illustrated The interest of the schoolboy is secured 
111 the chapter on averages by examples dealing wi|h 
the cricket per form juices of the leading batsmen and 
bowlers of Rngland, and with the various athletic n re¬ 
cords ” of the public schools 

livery branch of the suhject is illustrated by a vast 
collection of examples The treatment of compound 
interest proceeds without the use of logarithms, but to 
us it appears that an early introduction of the elements 
of logarithms into a school course is desirable, and 
that it would present no difficulty to an ordinary pupil 
The use of a “log book 1 ’ would greatly simplify 
calculations in questions relating to compouncf interest. 

Free-hand Lettering, being a Treatise on Plaw Letter¬ 
ing from the Practical Standpoint for Use m 
Engineering Schools and Colleges By Victor T. 
Wilson, ME Pp x + 95, 23 full-page plates 
(New York ’ John Wiky and Sons, London : Chap¬ 
man and Hall, 1903.) Price 1 dollar 
This book is not a mere collection of copies which the 
student is to reproduce slavishly The author states 
the object of the volume to be 11 to cultivate the con¬ 
ception that all lettering is design, that any mathe¬ 
matical or mechanical attempt aL treatment is entirely 
impracticable in ordinary work." The information 
supplied and instructions given should enable the 
student to arrive at the end in view 

Junior Country Reader . Ill Talks on Country Life. 
By H B. M Buchanan and R. R. C. Gregory. Pp. 
vni+198. (London. Macmillan and Co., Lta , 
1903.) Price 15. 4d. 

Tukse simply expressed reading lessons should prove 
of great interest to young children in country schools 
After reading what in here told him about the horae, 
cow, pig, and sheep, 0 boy should be able to give in¬ 
telligent assistance in the care of these animals. The 
sections on rats and the weasel family, on ferrets, on 
animals met with in the woods, and on birds-oiAould 
g*i a long way to develop u real appreciation or foprvtry 
life The illustrations are numerous and good. 

Green Mansions a Romance of the Tropical Forest 
By W. H. Hudson. Pp. 315. (London: Duck¬ 
worth and Co , 1904.) Price 6s. 

This story enables the author to show his familiarity 
with the vegetation, animal life, and climatic con¬ 
ditions of tropical South America. Incidents are sub¬ 
ordinated throughout to descriptive writing, which, 

: however, will interest many readers as much aa the 
thread of romance running through the book. 
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LETTERS IO THE EDI 1 OR. 

{The Editor doer not hold himself responsible for opinion i 
expressed by his correspondents. Neither can he undertake 
to return. or to correspond with the writers of, rejected 
manuscripts intended for thu or any other part of Nature. 
ho notice is taken ol anonymous communications ] 

The Blondlot n-Riye. 

Since the date of my last letter on this subject, published 
in your columns on January at, 1 have mode further 
numerous endeavours to confirm M. Blondlot's experiments. 

It Is by no means difficult to obtain some of the effects 
that M. Blondlot describes, but, so far as my observations 
go, these effects, when obtained, are in every case due 
aimply to heat. 

As mentioned by a previous correspondent, the luminosity 
of calcium sulphide is considerably affected by minutr 
differences in temperature For instance, a coin taken 
from one's pocket and held at the back of a calcium 
eulphide screen will, in a few seconds, show through the 
screen as a disc of increased luminosity, the effect being 
due to the warmth of the com, or again, when two small 
calcium sulphide screens are placed upon two pieces of 
similar metnl differing in temperature by only about 2° F , 
it is easy to discover which of the two pieces of metal Is 
the warmer by the superior luminosity of the screen placed 
upon it 

* This, I think, is the explanation of the experiment de¬ 
scribed In the advertisement columns of your issue of 
February iB, where it is stated that 11 if one of these screens 
be laid on the floor when it is very feebly fluorescing it 
will be Invisible, but its light will increase when it is placed 
on the top of the foot and the muscles put into action." 

1 have repeated this experiment with home-made screens 
with entire success, my method being to use two screens 
each about 16 mm by a mm In size, of normally equal 
luminosity. When one is placed on the foot it brightens 
up considerably as compared with the other This experi¬ 
ment Is at first sight most convincing, but unfortunately 
Tor the n-ray theory I find no necessity for the presence 
of the foot at all A boot newly taken off and still retain¬ 
ing some warmth, pr any other warm object, acts equally 
well, while if one screen be placed on the foot and the other 
upon a can of water heated to the same temperature as the 
foot, no flifference between the luminosity of the two screens 
can be detected Again, the foot experiment does not 
succeed IT a good thickness of paper or cardboard is placed 
between the foot and the screen so as to prevent the trans¬ 
ference of warmth to the latter. 

Prior to the date of my last letter, I had tried a similar 
experiment to that described by Mr. J. B Burke in your 
issue of February 18. In my case a large calcium sulphide 
screen was exposed to a high power Nernst lamp, one half be¬ 
ing shaded with lead and the other with several thicknesaes 
of black paper, eo that only half was exposed to the n-rays 
Visually no difference could be detected In the brightness 
of the two halves of the screen, but on exposing a gelatlno 
bromide photographic Aim in contact with the screen for 
some three minutes it was found on development that the 
portion of the photographic film that was in contact with 
the half of the screen that was shaded by the paper only 
waa considerably more fogged than the other half. Here 
again, however, the result was clearly due to heat, the 
black paper being perceptibly warm to the touch, aa when, 
in place of paper, a thin aluminium sheet was employed 
and the experiment repeated, no difference at all could be 
nobetween the two halves of the developed photographic 
film. 

Silica making this experiment I have, when using two 
very small separate screens, one shaded only by very thin 
aluminium and the other by thick lead, succeeded In observ¬ 
ing some slight excess in brightness In the former over 
the latter, but this has been discernible only when the 
aluminium had become appreciably wanned by the heat 
radiated from the lamp, eo that the difference in tempera¬ 
ture would, In the light of my other experiments, entirely 
account for the effect. 

It 1 % Indeed, very difficult altogether to eliminate the 
beat coming either from a Neraat (amp or an Auer burner 
~a*eept by tiring < materials such aa, for instance, water, 
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which, according to M. Blondlot, la opaque to the n-rayt. 
This in Itself is Instructive, as is also the point noted by 
M Blondlot that the brightening of the screen under the 
influence of the n-rays is not Instantaneous but Is gradual, 
as also are most thermic effects. 

During the past fortnight there have been published 
details ol some new Investigations made by M. Gutton and 
communicated by Prof. Poincard to the French Academy of 
Sciences, according to which the luminosity of calcium 
sulphide screens is increased by their being placed in a 
non-uniform magnetic field. It is stated by M. Gutton that 
only a weak field is necessary, and that the effect is very 
sensitive 

Having spent considerable time in endeavouring to con¬ 
firm this observation without the slightest success, It would 
interest me to know whether anyone else has tried It and 
with what result 

As everyone who has experimented on similar lines Is 
aware, investigations of these descriptions are full of pitfalls, 
and It Is very easy to see what one expects For instance, 
if two or more faintly but equally luminous calcium 
sulphide screens or small dimensions, placed two or three 
inches apart, are observed, one wiU occasionally appear to 
become dim, and it is quite easy with a little prartlce, while 
looking directly at the screens, to make any one of them 
actually disappear at will, this being due to certain portions 
of the retina being much less sensitive to these weak radi¬ 
ations than other portions. However, one can scarcely 
suppose that a man of science of M. Blondlot's antecedents 
and experiences can have deceived himself or have been 
deceived by others in regard to the numerous positive 
results that he has obtained, and those who have unsuccess¬ 
fully tried the experiments can only imagine that, assuming 
that the phenomena observed are really objective, they are 
only visible to certain individuals, Whether the persons 
who can or those who cannot see these effects have abnormal 
sight further investigations alone can show 

66 Victoria Street, London, S W , February 23. 

A. A CAMI-BELL SW1NTON 

Chalk-stuff Goa 

In hi§ notice of my " Papers on Education," In taking 
exception to my nomenclature, Prof Smlthells has touched 
on a question of much importance to teachers. 11 Chalk 
gas seems unnecessary," he says, "even as a temporary 
name for carbon dioxide. Why not 1 Fixed air,' which 
is both descriptive and historical ? " A young student 
(about eighteen years old) who went through my course 
two or three years ago, who has read the article, writes 
to me unsolicited a letter on the subject, from which I may 
be allowed to quote the following passage:—" One remark 
struck me. The reviewer wants to know the advantage Of 
calling CO, chalk-stuff-gas and suggests that the classic 
old 1 Fixed air' would be better. He does not seem to 
appreciate that by calling the gaa 'Fixed air 1 you must pre¬ 
suppose that It Is fixed and hence all that the word 1 Fixed ' 
entails of a knowledge of the gas, whereas, your name it 
eminently descriptive and entails no knowledge of the gaa 
at all but simply describes the source from which it was 
first obtained.' 1 

1 could not state my case more happily. I regard djcl 
use of names which are obviously appropriate at the time 
when the work Is done, which do not Involve giving the 
cose away, as of extreme importance. In these days we 
are somewhat spoilt by the use of names which are signi¬ 
ficant of composition if not of structure; we are too prone 
to introduce them without consideration when teaching 
beginners; It la often desirable to give names temporarily., 
It must not be forgotten that the Germans, even at the 
present day, openly speak of odd-stuff and water-stuff \ ^e 
do likewise In using the names oxygen and hJdibgem; 
although our devotion to damlcs leads us perhaps fen dfo- 
guise the fact. In teaching beginners I advisedly 1 spehk of 
the gas from chalk (or limes tone) stuff, because chalk fjm 
a definite geological connotation: we deal only with the 
ubstance of which It chiefly consists. 

HdN*v fi. Antataovn^. 

In alluding to the subject of names In the notice 
Armstrong's book, my chief object was to dtewetote-tfitt 
exeMvs violence of it objections wjrfch 11^1^^ 
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heard In reference to his terminology. I agree with Prof 
Armstrong that there 1 * some advantage to be gained during 
early stages of Instruction by using names that do not pre¬ 
judge the chemistry of the problem that Is being investi¬ 
gated. But I think history usually supplies a good pro¬ 
visional name, such as Inflammable air p calx of lead, spirit 
of nitre, and personally I should keep to the historkal name 
whore possible 

To call carbon dioxide chalk-stuff gas asserts that it 
comes from chalk, or that, in other words, it is a kind of 
air fixed somehow in chalk. 1 confess I cannot see that any 
greater presupposition Is involved in calling it fixed air 
than In calling it chalk-stuff gas Historically it was called 
Axed air, and 1 value the name because Black’s clear per¬ 
ception and proof that a gas could be fixed in a solid and 
be a weighable material part of it was the means of in¬ 
spiring Lavoisier with the right view of the part played 
by air in the calcination of metals, and so led to results of 
revolutionary importance Arthur Smithklls 


Variation id Oat Hybrids. 

American and English observers have shown that the 
principles enunciated by Mendel are applicable to hybrid 
wheats From observations cairled out at St Andrews, I 
have been able to demonstrate that the same principles are 
applicable to hybrid oats 

In 1901 I crossed a few white varieties of oats one with 
the other, and also black varieties with white ones The 
progeny was in all cases characterised by very great vigour 
and prolificness '1 he hybrid iharaUers were most easily 
distinguishable in the crosses between black and white 
varieties, the unilateral ear and dark gram of the one parent, 
rind the pyramidal ear and light-coloured grain of the other, 
being so blended in the respective hybrids as to result in a 
somewhat one-sided car and rich brown grain. It should be 
mentioned that by the colour of the grain is meant that of 
the closely adherent fiowering-glumc. 

The grains of the four hybrids given beiow, after being 
classed according to their position 111 the spikelets, were 
sown singly in rows of one hundred each At harvesting 
the ears of each plant were tied together, and the product 
of each row made into a separate bundle. 

Long continued wet weaLher had damaged the plants so 
seriously as to render the working out of certain points 
impossible, e.g. the variation in the ears From what has 
been noted In the available examples studied, the form of 
the ear will no doubt be found to be a constant character 
in the MendeUon sense Sufficient material has been 
secured to show the dissociation of the colour of the grain 

The numbers of plants bearing respectively black, brown, 
white or yellow grain in the several bundles varied con¬ 
siderably, The totals only are given in th»' subjoined 
tables, the brown being ritisedvwlth the black grain, and 
the yellow with the white. Thej distinction- ExEtWeeij the 
tWy Classes thi^s tabulated tas in all cases so marked as 
to differ ho difficulty in sortlpg out, and they are therefore 
as black and While. 

Gol&ftndfi* '9 x Black Tartarian rf (two plants). 

3 fe of No. of pilots No. with No. with R1I10 of 

fed - ssv*a si slick whits blick and 

{ Sown JkSrvuUnr ffriins pains whits 

■i moo .. 567 .. 433 . 134 3 a 3 1 1 

a} 900 * 566 . ,413 iji .. a-7S>> 


>v iMIcfc Tartarean x While Canadian (am plant). 

0‘ -• 53* 379 133 - *“4>H 

r! v*- J 1 t 

1 |lofh Tartarian x Abundanc* (ons plant). 

V'''*•» '.‘I 974 909 ... «S ■■ 3’** ! * 

.||V* ' r * ■* , 

- 31 W JiUdki I'ArtariaD «t 1* lhu» rikHMi is rupect o( 
It OUMtloB, to b* dtorifeant, whether Mqriog 
WSSm <* aeafperent. It it ImpoeeihU to tny ttfxSh# 
^ —'done bf bod weather affected one typo mOrO 

Jt all the pleat* had iunrirtd, the prop*. 
# whEte fonn* ihown In tha^ above tablee ‘ 
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might have been somewhat altered, but for several retspna 
it may safely be assumed that, at most, the alteration would 
rot have materially affected the conclusion so clearly 
pointed to, namely, that the dominant and recessive 
characters in hybrid oats, as in many Other self-fertilised 
plants, assert themselves in the second generation In a 
ratio closely* approximating 3 1 John If ' WitsoN, 

Agricultural Department, St. Andrews University. 


Visitors from the High North In Central Italy. 

That vexala quaestio the migration of birds presents 
strange anomalies which confound the best informed 
theories on the subject Last winter we had a surprise in 
the appearance in central Italy of the great white-billed 
"diver, Colymbus adamsi, G. R Gray, two of which were- 
captured, a big 9 on Lake Chiusi or Montepulciano 
on December a, 190a, and a large-billed on the 19th 
of the same month on Lake Trasimeno Both were adults 
in autumn plumage, and are now in the central collection 
of Italian vertebrata in this museum It is the first time 
that this subrpolar and eastern species has been noted In 
Italy 

This winter we have hAd a considerable invasion of that 
beautiful northern bird, the waxwing (Ampehs garrulas t 
L) During December and January last they appeared in 
hundreds in our northern provinces, and from Vicenza. 
Puduva, and Verona spread in flocks westward and south¬ 
ward I received the first specimens on December 18, 1903* 
from Vicenza, and the last from Barberlno dl Muffdlo 
(Florence) and from Fano (Marche) on January 1 bm ij> 
I also heard from Nice that more than 200 specimens, said 
to have come from Corsica, had been sold in the market. 

Henry li. Chgliou 

R. Zool Museum, Florence, February 22 


THE NEW BUILDINGS 4 T CAMBRIDGE 

T HE King, accompanied by the Queen and Prin¬ 
cess Victoria, visited Cambridge last Tuesday 
tn open the new Law School and Science Laboratories 
which have recently been completed on the site the 
university acquired from Downing College a few years 
ago 

On reaching Cambridge, the royal party proceeded 
to the Senate House, where, in the absence of the 
Chancellor, the Duke of Devonshire, who was pre¬ 
vented from attending by illness, the Vice-Chancellor, 
Dr. Ohkse, president of Queens’ College, presented 
an address, which was graciously replied to by his 
, Majesty In the course of his reply, the King re¬ 
marked that he earnestly desired the well-being of the 
university and 11 the extension and development of all 
branches of study and research which are essential to 
the maintenance and the greatness and the welfare of 
my Empire." There must, he added, be “ new endow¬ 
ments for education if my realm is to be kept up to 
its proper standard of efficiency. ” The Vice-Chancellor 
then gave a short description of the buildings, and an 
account of the Cambridge Association, whose bene¬ 
factions had enabled the university to build them. He 
also dwelt upon the pressing need for buildings for the 
department of agriculture, and for proper provision Jor 
housing the ethnological and archmological collections 
of the university. 

When the ceremony was over the King and Queen 
Wdre entertained at lunch by the university in the large 
gpJYery at the Fltzwilliam Museum. The royal lunch 
party ^ was strictly limited in number, and the 
university entertained a number of distinguished 
■ guests In the halls of Gonville and Caius end otKing’s 
College. 
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After the lunrh the royal party inspected the new pathologicnl laboratories, lighted from nbove; also 
buildings, which comprise the Medical School, the rooms 7 or the demonstrators and lecturers, one of 
Sedgwick Memorial Museum, the new Botany which is specially adapted for hygiene, under the 

supervision of Dr. G. H. F. NuttaU. 

Jn all the rooms the gas-pipes, 
water-pipes, and electric wires are 
earned in covered chases, and can 
be reached at a moment's notice. 
The walls and the ceiling are of ada¬ 
mant cement, and nil grooves and 
corners are rounded. There are no 
angles, mouldings, or projections to 
catch the dust It is proposed to 
- upply the eleetrici ty used in the 
building by means of two Diesel 
oil-enginrs, and the new Medical 
Schools will be perhaps more self- 
contained than any other institution 
of the .sort in Cambridge 

Owing to lack oT funds the syndi- 
(ate entrusted with the erection of 
the medical srhools ha* only been 
able to carry out two-lhirds of the 
compute plan In lime it is hoped 
that the building will be connected 
with lh« eastern corner of the 
Physiological Laboratory, and that 
more rooms, which are earnestly 
needed, will be provided for the de- 
purt mints of physiological chemistry 
rind pathology, and that a spate will 
be set apart for ,1 proper develop¬ 
ment avd teaching of hygiene. 

Fir. j —Botanical Laboratory. Kleinentary Clan-room The Botanical Srhool forms the 

southern side of the court, which 

School, and the Squire Law Libr.uv and l-aw the university is rapidly enclosing, on the site it 
Lecture Rooms bought from Downing College seven years ago Ex- 

Of these the building for media nr lies on the north tcrnnlh (he building is simple and without ornamen- 

side of Downing Street and covers the site of the old t.ition, but its proportions are good and architecturally 


\nalomical School so w i II know n 
to the pupils of the late Sir George 
Humphry The plans for this 
building were designed hv Mr E S 
Prior, of Gonville and Cams Col¬ 
lege, who hns shown considerable 
ingenuity m satisfying the require¬ 
ments of the several pm lessors on a 
verv awkwardly shaped site The 
basement, whuh is partly beneath 
the level of the ground, is given 
over to store-rooms workshops, 
•combustion and photographic rooms, 
and engines and a ventilating in¬ 
stallation on the Plenum system. 
On the ground floor are small labo¬ 
ratories connected with the medical 
and surgical departments and the 
chemical laboratories of Dr, Brad¬ 
bury, the professor of phnrmaco- 
Jogy Here also is a large lecture 
room capable of seating two hundred 
students. and the pathological 
museum. On the first floor is the 
spacious Humphrey Museum, the 
walls of which are fined with glazed 
tiles, and Lhc library, which is fitted 
with movable book-cases which can 
readily be pulled out into the room 
Near by is the private room of the 
professor of pathology, Dr. Sims 
Wood head, On this floor also are 



ha Botwlcal UbgiaN^: MiMt 1 ! Rddv 


rooms for Dr Clifford Allbutt, the rogiu* professor the effect produced is pleasing, The architect if jtffc, , 
of medicine, and for Dr Howard Maf$h, the professor W, C Marshall, of Messrs, Marshall ami' V\d — 

of surgery, and a class-room capable of bolding fifty The building is entered by two doors, from_ T _ T 

or sixty students On the top floor arc the spacious of which acre** is gained to the large 
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room designed to accommodate some two hundred 
student*. west of the lecture room Is the herbarium, 
containing a very extensive collection of dried plants 
which have been accumulated since the chair of botany 
was founded in 1704, and a special library of sys¬ 
tem a Uc monographs Corresponding with this, but 
on the eastern end, is a museum in whuh is exhibited 
a really remarkable collection of plants in spirit, 
besides many specimens of economic interest 

On the first floor of the building is a library, which 
contains more than four thousand volumes and m 
which nearly forty current scientific botanical period¬ 
icals can be seen. Above the herbarium is the 
morphological laboratory and the chemical Kiboraton 
with a photographic dark room 

The professor's rooms and rooms for sterilisers and 
incubators are over the museum, and other rooms on 
this floor arc occupied by the lecturers in botany, Mr 
Seward and Mr lllmkman. 

On the second floor the western half of the spate 
is occupied by a large laboratory capable of seating 
one hundred and lift) students There are also rooms 
provided for the demonstrators and small lecture rooms 
for advanced students. Ihe eastern end of this floor 
is occupied by .1 laboratory for plant physiology, con¬ 
nected with whuh is the dark room and the green¬ 
house Mr Francis Darwin, university reader in 
botany, has his rooms near bv 

The large flat roof is well adapted for certain kinds 
of experimental work, and there .ire three green¬ 
houses so arranged as to provide for the plants therein 
different external conditions throughout the year 

The great care exercised by Prof Marshall Ward 
and the drrhitcct has resulted in the completion of 
what is probably the most complete botanical leaching 
institute in the Empire 

It is gratifying to know that the King's visit to 
Cambridge is being marked by the foundation of a 
scholarship of look a year for encouragement of 
research in botany The generous benefactor, who is 
already well known to Cambridge ns the founder of a 


In the year 1727 Dr. John Woodward bequeathed 
by his will to the University of Cambridge his collec¬ 
tion of English fossils with the tw r o cabinets con- 
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Kii- 4 —Humphrey Memorial Mmeum 

laming thini and their catalogues. From this small 
beginning the geological lollections of the university 
have grown 

The magnificent pile of buildings whuh hax recently 
b *en erected is partly a memorial 
to Adam Scdgwuk. one of Cam¬ 
bridge's greatest professors, who 
duxl at Lhc beginning of at 

the advanced age of eighty-eight. 
In the spring of that year a meeting 
was held at the Senate House at 
w Inch it was decided to collect 
money to build a new geological 
museum in his memory. So large 
a sum was collect'd, and so long 
3 Lime elapsed before the museum 
was begun that the trustees, a year 
or ftvn ago, were able to hand over 
a sum of money which amounted, 
with the interest received during the 
interval, to more than 26,000/. 'The 
remainder of the cost of the building 
has been defrayed by the university. 

The Sedgwick Memorial Museum 
waOdesigned by Mr T G Jackson, 
R A Its ground plan is of “ L " 
shape, one side running along 
Downing Street, where it adjoins 
the new Law Library, the trthor 
side, at a somewhat obtuse an£fc, 
forming the western boundary of 
Downing Place 

On the ground floor are numerous 
workshops, a very fine lecture room, 
and a museum of economic geology. 
On the first floor the Sedgwick 
Museum epeupie* almost the entire extent of the 
Musetyn, one corner of which is partitioned off, andf 
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here Woodward's ancient cabinets arc piously pre¬ 
served. Adjacent to them are the rooms of the Wood- 
wardian professor, Prof. Hughes, and a board room. 

On the second floor are numerous students' class 
rooms and private rooms for the various demon¬ 
strators and teachers. On this floor also is a library 
the beautiful fitting's of which were provided from a 
gift of money presented to the university by the late 
Master of Trinity Hall 

Between the two arcades, which lead from one wing 
of the Museum to the other, stands the bronze statue 
of Adam Sedgwick which was unveiled by the King 
on Tuesday. This statue was one of the last works 
of Mr. Onslow Ford, and represents the professor with 
a geological hammer in one hand and a specimen in 
the other Considering that this statue was made 
more than thirty years after the death of him whom 
it commemorates it is wonderfully successful 

The Law School forms the central block on the 
north side of the new courtyard It is, in fact, the 
centre of Mr. T. G Jackson's facade. The univer¬ 
sity has been able to erect this noble building by the 
generous bequest of Miss Rebecca Flower Squire, 
who has also endowed certain scholarships to he held 
by law students in the university. To the 15,000! 
which the trustees allotted for the purposes of the 
Law Library the university has been able to add 
sufficient to complete the Law School by the addition 
of professors' rooms, lecture rooms, and examination 
rooms. The main library is a lofty room 85 feet 
by 30 feet in area, lighted by spacious windows on 
the north and south, and with book-cases projecting 
towards the centre of the room between each window 
Above these are ample space for storing duplicates 
and books which are seldom used Each end of the 
room is provided with a handsome gallery. 
t For some time, owing to the want* of the university 
library, the professor of civil Taw has been driven out 
•of the old Law School and has been a wanderer 
through the literary lecture rooms Miss Squire's 
bequest has enabled the university to find him a home, 
ana for the first time in the history of the Cambridge 
Law School, more than five or six hundred years, the 
students of law will assemble in a handsome and 
roomy building especially adapted for their very need9 
and in close contiguity to the ample library 

The illustrations which accompany this article are 
taken from photographs made by Mr Palmer Clarke, 
of Cambridge. 

EDUCATION AND PROGRESS IN JAPAN . 

TN his address at Southport last September, the 
^ president of the British Association, taking as his 
subject "The Influence of Brain-power on History," 
traced convincingly and conclusively the intimate re¬ 
lation that exists between the provision made by a 
nation for the firgher education of its people and the 
position taken by that nation in the ceaseless competi¬ 
tion between the great countries of the world After 
a searching comparison between the facilities for uni¬ 
versity education in this country on one hand and 
in the United States and In Germany on the other, 
Sir Norman Lockyer said:—" But even more 
wonderful than these examples is the * intellectual 
effort ’ made by Japan, not after a war, but to prepare 
for one. The question is, Shall we wait for a disaster 
'and then imitate Prussia and France; or shall tve 
follow Japan and thoroughly prepare by • Intellectual 
effort' for the industrial struggle which lies before 
ufe? ” It would indeed be difficult to find a more 
striking example of the profound and comparatively 
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immediate effect on national prospects which aft 
earnest and thorough attempt to establish a complete 
system of education can effect. The events of the past 
few weeks serve to bring into high relief what was 
before clear enough to students of educational progress, 
that Japan has succeeded in a little more than thirty 
years in bringing about a revolution without blood¬ 
shed, in changing an eastern people—among whom 
originality was considered a form of disloyalty—into 
a powerful nation equipped with western education 
and possessed of all the resource* of modern civilisa¬ 
tion 

In the following attempt to trace the leading events 
of these thirty years of Japanese progress in educa¬ 
tion, reference has been made to numerous authorities, 
but most of the facts included are from a statement 
of the development and present position of State 
education in Japan prepared by Mr. Robert E Lewis, 
of Shanghai, and published in the reports of the United 
Stales Commissioner of Education 

The beginning of modern Japanese history dates 
from 1&68 For three and a half centuries before this 
date, to quote Mr. Lewis, " Confucius was the head¬ 
master of Japan, with Buddhist priests ns his under¬ 
studies.” But wilh the coining of the new learning 
and with the arrival of English-speaking people from 
America in 1853 and from England—in the persons of 
Lord Elgin and his suite—in 1858, in which year the 
Bntish-Japanesc treaty was signed, a change com¬ 
menced which was destined, as subsequent events have 
shown, to be a rapid one 

A provisional board of education was established 
in Kioto in 1868, and three years later the Mombu-sho, 
or department of education, was established with a 
Minister of State to preside over it The first 
educational code was issued in 1872, and In pro¬ 
mulgating it the Emperor said —"All knowledge, 
from that necessary to prepare officers, farmers, 
mechanics, artisans, physicians, &c., for their respec¬ 
tive vocations, is acquired by learning It is intended 
that henceforth education shall be so diffused that there 
may not be a village with an ignorant family or a 
family with an ignorant member." In 1898, that is, 
m twenty-six years, out of 7,925,966 children of school 
age in the country, 4,062,418 were being educated in 
schools modelled on western plans Moreover, if pnly 
the boys are taken into account, there were In that 
year 82.42 per cent, of the Japanese boys of school 
age receiving what may be described as education in 
the European sense, 

In 1872 what was known as " the world’s embassy," 
consisting of forty-nine representative Japanese, in¬ 
cluding Frince Iwakura and Marquis Ito, was at 
work, and much of its attention was devoted to 
observations of education In Europe and America. 
The plan of sending Japanese students to foreign 
countries for the purpose of studying modem thought 
and methods has been much employed by the educa¬ 
tional authorities of Japan, though in recent years filter 
custom has been largely discontinued, as highly 
educated Japanese have oecome available for university 
and similar posts. For instance, in 18^3 there wfere 
250 students studying in foreign countries at the 
pense of the Japanese Government, while In 
eleven Japanese students were similarly officially #t§l 
abroad. The same tendency to dispense with r fc^s%a 
assistance at the first Opportunity (a noticeaMp : JB&b 
when the personnel of the ptelfl of the 
connection With the Japanese department 4f edoeBr 
ti on is examined, Though th the year* fiftlqfaMff jta 
promulgation of the first education otif^e by w 
Japanese Government the number Of European 4 w| 
American professor? And, Instructors was retjfiftipm 
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Vefy large, by r8^6 the total number of such foreign | 
teachers in State institutions had fallen to thirty*one, 
of whom ten were from Great Britain and eleven from 
the United States. If, however, in addition to State 
Institutions all other public and private educational 
establishments are included, it is found that the 
number of foreign instructors is much higher Thus 
In 1895, 167 men and 101 women from Europe and 
America were engaged in teaching in Japan. 

A complete understanding of the success of Japan's 
provision of university and technical education can 
only be arrived at by first considering the *teps which 
have been taken in the direction of securing a satis¬ 
factory system of primary and secondary education. 
Japan seems to have learnt lomplctely what is now 
only beginning to be understood 111 this country, that 
for complete success a system of higher education 
must be firmly based upon ail adequate and properly 
coordinated supply of institutions in which a sound 
preliminary education is given. This seems to have 
been the idea in the mind of President lbuka, who, 
speaking in America, said that when Japan reached 
out after western ideas she copied her navy from 
Great Britain and her educational system from 
America It is therefore desirable to refer briefly to 
the conditions of elementary and secondary education 
in Japan. 

The elementary schools of Japan arc of tuo grades, 
ordinary and higher. It will be sufficient in this con¬ 
nection to refer to them as public elementary schools 
In 1898 there were 26,322 of these schools, with an 
annual cost for maintenance of 1 >715.470! , to which 
sum the Japanese taxpayer contributed 1,150,446!. 
Nearly five thousand of these elementary schools pro¬ 
vide special supplementary courses of a more advanced 
character, in which preliminary instruction is pro¬ 
vided for boys, in the branches of science underlying 
agricultural practice and rural economy, and those on 
which the needs of industry depend, while for girls 
the special requirements of the household are taken 
into account, and instruction is given in such subjects 
as sewing and needlework It is interesting to notice 
that a decree of the Japanese Government dating 
from August, 1900, made the education in all public 
elementary schools to all intents and purposes free. 

As indicating the attitude of the Japanese people 
towards education, It should be stated that their volun¬ 
tary contributions towards its support are on a 
generous scale, In 1896 voluntary gifts to the public 
school fund amounted to almost 154,000!, in addition 
to Which during a single year the people contributed 
fqr educational purposes 3,677,000 acres of land, 
14,000 books, ana nearly 16,000 pieces of apparatus. 
As Mr. Lewis has remarked, 11 it may be said roughly 
that in support of popular education in Japan the gifts 
of the people In money are more than one-fifth the 
amount realised from fees, and that the latter are about 
oho-third as much as the amount of the local taxes for 
education.* 1 Before leaving the subject of elementary 
oduiGation, it is significant to remark that in 1896, while 
the ’percentage of the population of Great Britain 
•i tt d ar instruction in elementary schools was fifteen, 
Japan* with Its short experience in educational 
flutters* hqd managed to bring the percentage up to 

**?ntorn(ifdUlie between the public elementary school 
' '.Afttudlvaraity, two clawfea pf schools are to be 
M4 Jappn, the eonqnen, middle schools and the 
lawn, Ab In some European countries, these 
nfafe fliwt) attractive to the' Japanese 
•e«Ofe attendance at them exempts froan,*. 
nt of mMHery service. Thus a comradtt 
, v Iflpufto exampts from torn or, three-fears 

* 9 ) 


of military service, and attendance throughout a high 
school course excuses the student from conscription) 
until twenty-eight years of age, when a single year 
as a volunteer with the colours exempts from further 
military service. The educational authorities oi Japan 
have, too, learnt the importance of carefully coordin¬ 
ating one grade of school with those immediately 
below and above it To give an instance, a pupil* who 
has successfully completed the course of a common 
middle school can claim admittance to a high school 
without examination, and one who has obtained a 
certificate showing that he has attended the complete* 
course of a high school may at once enter the uni¬ 
versity without a matriculation examination, and he 
is, moreover, considered to be fully qualified for any 
public post 

In 1898 there were in Japan 169 common middle 
schools, and in 1896 six high schools, In the former 
there were 2061 teachers and 49,684 students, and in 
the latter 290 teachers, of whom only twelve were 
foreigners, and 4231 students Of the total number 
of students who completed the courses of the common 
middle schools, three-fifths entered high schools, one- 
eleventh entered the army, and one twenty-eighth be¬ 
came teachers. Of the high school students, 55 were 
in law courses, 127 in engineering, 1469 in medi¬ 
cine, and 2580 in general courses leading to the univer- 
sity 

It appears, says Mr. Lewis, that the subject most 
insisted on in the common middle schools is the 
English language; that the Japanese language and 
Chinese literature, studied as related themes, are 
second; gymnastics receives more attention than 
mathematics or history, and far more than ethics. 
The explanation of the anomaly is in the fact that by 
the training of the body Japan hopes to repair the 
physical detects of the people The same authority 
states that the courses of study are not uniform in 
the Government high schools; in five of them the 
greatest emphasis is laid on the general preparatory 
courses for the university, One of them has depart¬ 
ments of law and engineering, and its advanced 
courses constitute the beginning of Kioto University 

Though the foundation for technical education la 
1 laid in the elementary, middle and high schools of 
Japan, we may fairly say that the higher education 
of the country is given in its universities and technical 
institutions. It will be convenient to deal with the 
universities first 

There are two universities, one in Tokyo and the 
other in Kioto. The former is the more important,, 
and it will suffice to indicate the nature of its work* 
constitution, and cost. , The Imperial Tokyo UnL 
versity was organised in 1877, remodelled in 1886, and 
enlarged to include a college of agriculture in 1890. 
For the first ten years or so after its organisation the 
university followed tile American plan, but since then 
it has been more inspired by German ideals. The 
university at present consists of a university hall- 
devoted to the purposes of post-graduate study In¬ 
cluding original scientific research—colleges for the 
study of law, science, engineering, medicine, agri¬ 
culture and literature, lihraiy, botanical garden, astro¬ 
nomical observatory, marine laboratory, and 1 two 
hospitals 

In 1898 there were 305 professors and 2465 students 
In the university. Though the distribution of those 
, professors is not available for 1898, the 161 professors 
'attached to the university In 1895 were divided among 
the six Colleges as followslaw, u; medicine, 30; 
engineering, 35; literature, 25; science, 18; and agrL 
cultmr, 34. The number of students has increased 
aigatitip year by year, as the following table Shows 
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Number of Student* in the Imperial Tokyo University 


College, &c. 

iUj 

*890 

■895 

1896 

1 B 97 

University Hall. 

0 

47 

105 

146 

■74 

Law 

217 

301 

472 

55 1 

737 

Science 

43 

77 

102 

■°5 

105 

Engineering 

30 

106 


345 

3 «5 

Medicine 

726 

188 

178 

223 

297 

Literature 

129 

m 

219 

248 

278 

VgrkulMre 

a 

4*5 

249 

ai 5 

232 

Total . . 

"MS 

1292 

1620 

" fl 33 

2208 


In 1898, 10 per cent of the total number of students 
were studying law, 9 per cent medicine, 31 per cent 
engineering, 7 per cent science, and 4 per cent agri¬ 
culture. 

Mr Lewis provides interesting particulars of the 
subsequent careers of the graduates from Tokyo Uni¬ 
versity for the yejr 1896 Of 308 graduates that year 
107 were given administrative or judicial positions by 
the Japanese Govern men t, 48 were admitted to Uni¬ 
versity Hall there to engage in original resenrch, 45 
obtained posts in banking houses and similar im¬ 
portant commercial undertakings, 44 remained un¬ 
occupied, 42 became instructors in the universities and 
high schools, 15 remained in the colleges for post¬ 
graduate work, and 7 took up various other callings. 

Ah regards the annual expenditure on Tokyo Uni¬ 
versity, the following tabic shows the amounts spent 
on the different constituent colleges in the year 1895 — 

Imperial Tokyo University Expenditure for the Year 1895. 


University Hall 

£ 

1 1,000 

College of L:nv 

9 . 5 °° 

College of Sueine 

14,000 

Collpge of Engineering 

15,000 

College of Medicine 

52,000 

College of LitpraUire 

n.ooo 

College of Agruuliurr 

15.S00 

Total 

128,000 


Now it must be remembered that the Government 
department of education is responsible for the main¬ 
tenance of higher education in Japan, and it is at 
once seen that in Japan the State found for the Tokyo 
University in 1894, apart from the University of Kioto, 
about iio.oool. The present State contribution to the 
whole of our universities and colleges together amounts 
only to 155,600! , and in favoured Germany the State 
endowment of the University of Berlin in 1891-2 
amounted to 168,780! , so that with educational tradi¬ 
tions dating back only thirty-five years Japan is well 
on the way to an equal State expenditure on higher 
education. 

The students of the Tokyo University are drawn, 
says Mr. Lewis, from all classes of society as In 
America *' There seems to be no special class of men 
who were predestinated for the university. . . If the 
past thirty years might be taken as a basis, one may 
look forward to the time in Japan when, as in Scot¬ 
land, the universities may claim one from every 
thousand of the population, or when, ns in Scotland, 
one man out of each five hundred will have a bona 
fide university degree ” 

Besides the institutions of higher education which 
have now been described, there are in Japan, accord¬ 
ing to the Japanese Government report for 1896, sixty 
technical schools of various kinds Thirty-seven of 
these arc devoted to instruction in agriculture, seven 
to branches of industry, and sixteen to commerce. 
These sixty schools employ A24 teachers, and are 
attended by 7600 Students. Among the more Im¬ 
portant of these schools the Tokyo Technical School 
, tafaes a high place. It gives instruction jrv electrical 
dhchOfilcs, 1 electrochemistry, dyeing, weaving, and 
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many other branches of technology. The primary 
object of the school is to train manufacturing experts, 
and the school has already gained a high reputation 
for the amount of its original work for the improve¬ 
ment of manufacturing processes Japan also has 
sixteen apprentice schools with 1875 students. 

Merely to slate the number of technical schools in 
the country is to fail to give a true idea of the Japanese 
system of technical education, because in both the 
elementary and secondary schools some Attention is 
devoted to instruction of a technical kind. Though 
many authorities in this country, in Germany, and in 
America would disapprove of this approach to early 
specialisation, it seems probable that the great success 
of institutions like the Tokyo Technical School may 
he due to the fact that the_ early introduction of 
Japanese boys to technical studies makes it possible to 
weed out those unlikely to benefit by the advanced 
courses of the technical schools, und to concentrate 
attention on those who possess natural aptitudes for 
such work 

Such is a bru f outline of the change which has taken 
place in Japan since 1868, when its first provisional 
board of education was founed If with all the dis¬ 
advantages under which she laboured Japan has been 
able by persistent effort and by continuous sacrifice 
m the way of State endowment and private munificence 
to effect an educational revolution, it requires little 
enough failh to believe that if as a nation we set to 
work to put our educational house in order -to endow 
adequately our present universities, to establish others 
where they are required, to level up our secondary 
education—there would be no need pessimistically to 
contemplate the future of the Empire, and to imagine 
for it a possible third or fourth place in the world 
struggle for supremacy A T Simmons 


THE EVOLUTION OF MATTER 4 S REVEALED 
BY THE RADIO-ACTIVE ELEMENTS. 

O N Tuesday, February 23, Mr F Soddy delivered 
the Wilde lecture before the Manchester Literary 
and Philosophical Society. The lecture, il_ may be ex¬ 
plained, is delivered annually, and la provided for out 
of an endowment by Dr Henry Wilde, V R S 
After referring to the three-fold character of the rays 
emitted by radium, Mr Soddy explained that the a-rays 
contained more than 99 per cent, of the whole energy 
given off, and were of paramount importance on other 
grounds, ns opening up a new field of research with 
which the ordinary methods of chemical analysis had 
no connection The mass of the particles composing 
the a rays was about equal to that of an atom of 
hydrogen; they carried a positive charge, and were 
dcviable, though to a very minute extent, in a powerful 
magnetic field Their velocity was about 20,000 mile* 
a second, and they were easily stopped, even by a thin 
sheet of paper, or a few ecntimelres of air All three 
kinds were detected by their power of exciting fluOfes- 
cenre in certain substances, and by their action on a 
photographic plate, but their distinctive property was 
that of ionising the nir and other gases through Whleh 
they pass. Had it not been that their energy effects 
are out of all proportion to the masses of the bodies 
concerned, the radio-active property would hgve're¬ 
mained undetected- Thus uranium and thfcrlum nffrb 
been known for several generations, yet It is no longer 
ago than 1896 that Becquerel began the rettortfito 
whichjhave since proved so fruitful in the hand? pf 
M. and Mdtoe, Curie, Prof- Rutherford, Sir W; fcanttoy 
and others. 1 V; ^ 

As regards the radioactive elements thenteelv^^qft 
are regarded as undergoing a slow spwffpftedtts 
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change into other elements. The parent form dis¬ 
integrates and throws off a portion of its substance, 
leaving a residue which undergoes a further change 
of a like explosive character, and so on, uniil .1 form 
of matter is reached in which no other change is 
possible. The explosion differs from that of a 
body like fulminate of mercury in that it does 
not gather strength with the mass of matter 
present, but is confined entirely to the individual 
atoms All the effects observable in connection with 
radio-activity arc referable to the a par tides thus 
fluorescence is excited in <ertnin bodies by impact, the 
Ionisation of a gas is brought about by the collision of 
these particles w/th the neutral molecules of the gas, 
whereby they are torn asunder into 10ns; the warmth 
of a mass of a radio-active substance is due to its 
being bombarded by its own a rays \s the process of 
disintegration continues, certain stages are reached in 
which the substances produced are of the nature of 
chemical elements, though differing from the ordinary 
conception of an element in that their existence is 
merely temporary To these transition forms Prof 
Rutherford and Mr Soddy have applied the term 
-l mctabolons," and the duration of these is a specific 
property, depending 011 the nature of their aggregation 
Thorium, for example, gives off an emanation which 
changes its character in so short a time as 87 seconds, 
the form of matter to which radium owes its power of 
exciting radio-activity 111 other bodies endures for about 
43 minutes; that to which thorium owes a similar pro¬ 
perty lasts about 16 hours; the radium emanation for 
5 days 8 hours; the uninvestigated next product of the 
disintegration of thorium, called thorium X, has a life 
of 5 days 19 hours, uranium X of about 4 weeks; 
polonium of 16 months; radium of 1300 years; uranium 
and thorium of about 10* years 

The atoms o' ordinary chemistry represent the forms 
with longest life, and they exist to-day because they 
have^ survived a process of evolution in which those 
physically unfit have disappeared. The transition forms 
represent the elementary forms of matter unfitted to 
survive, but thev nre brought within our powers of 
knowledge because they constitute the temporary halt¬ 
ing places through which matter is passing in a scheme 
of slow continuous evolution from the heavier to the 
lighter forms During the whole existence Of the 
metabolon, whether long or short, it behaves like an 
ordinary atom. No indication whatever seems to be 
given of its approaching end, but suddenly, by some 
internal cataclysm, the enuse of which is at present 
almost beyond conjecture, it flies to pieces and ceases 
to exist in the form previously assumed. A new world 
Is thus opened out In which the atom is not the unit, 
In which the forces are not chemical, and in which 
common physical conceptions such as temperature arc 
without meaning. 

The operation of separating the transition forms 
from the parent element by chemical means does not 
In any way affect the progress of disintegration. Left 
to itself, the parent element steadily accumulates a 
fresh ’tfop of tne transition forms separated, while the 
quaqiiffes originally separated disappear as such by 
wfhor change. As the activity of the parent dement 
ttoovfers to its maximum or equilibrium value, that of 
Bta fronaiHon forms decays to zero, and the sum total 
irmyayH the name as if the separation had not been 
ejphctat. ;Oh this view the produces df disintegration 
Qttaj0fr rave Ipen steadily accumulating through, past 
***** the ^discovery of heDuih by Sir W. Rftmsay 
1 Mt the first definite proof that such was reqHy 
“ HelUpn U only known in assodatfon With 
^Va'elemenU, and its inert character is one 
L -:$ue futitotlng that it is a, filial product 
; fifr lyT Ratpsay Gfnd. Mr. Soddy. 
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during Utat summer, examined radium with the 
view of discovering whether or not it resolved itself 
into helium, and after weeks of wailing were able to 
establish that this is really the case. A very minute 
bubble was all that could be obtained, and its slow dis¬ 
appearance, probably by absorption into the glass, was 
not unexpected Indeed, glass which" has been sub¬ 
jected to bombardment by the a rays, when powdfe^d 
and heated, has been shown to give off helium, so that 
the supposition is confirmed All kinds of glass, how¬ 
ever, do not behave in the same manner, the absorption 
in some cases being much more rapid than In others. 

\iewed 111 relation to their length of life, it seems 
probable that radium, actinium, and polonium are 
merely slow-changing transition forms produced In the 
disintegration of the parent element uranium Since 
the activity of polonium decays to half value in about 
a vear, it follows that its existence in pitchblende at the 
present lime is due to its continuous production in the 
mineral Applying the same argument to radium, it 
must also be in a state of equilibrium, the amount pro¬ 
duced in any given time beinr balanced by its rate of 
derav to inferior forms in that time The lecturer had 
endeavoured to discover whether a quantity of uranium, 
originally' free from radium, would grow a crop of that 
rlcmcnl' but a lengthy period must elapse before a 
definite conclusion can be reached There is also an 
unknown f.ictor m these considerations, vie. actinium, 
and until this element has been further investigated 
even speculation must be withheld Pushing the 
matter bark to iLs limits, we are face to face with the 
question, How and when did the universe originate? 
According to orthodox notions, it is tending to a state 
of exhaustion in which all change must cease If, 
however, a constructive influence is at work, onnosing 
this process, the whole system may turn out to be a 
conservative one, limited ivilh respect neither to the 
future nor to the pust, but proceeding through con¬ 
tinuous cycles of evolution This would be possible if 
a gradual and continuous accretion of atomic mass 
could take place, such as th.it by which the stable 
elements were originally formed At present, however, 
all such views belong to the realm of pure conjecture 


LlhlJT'-GENENAI. C A McMAHON, F.R.S 

C HARLES ALEXANDER McMAHON, son of 
Captain Alexander McMahon, of the East India 
Co *s Service, belonged to an old Irish family, and 
was born ne.ir Highgute on March *3, lHio Educated 
us a soldier, he went to India in 1847 as Lieutenant in 
the Madras Native Infantry, and served for eight years 
in the 39th Regiment In 185b he was appointed a 
Commissioner in the Punjab, and was engaged for 
thirty years in various districts, Including Lahore. 

While politics and educational question! occupied 
much of his time, he became greatly interested in 
geology, and especially in the crystalline rocks and 
glacial phenomena of the western Himalayas. In his 
earlier work he was Impressed with the intrusive 
character of the central gneiss of the great mountain 
range, and his enthusiasm was so aroused that he ipok 
the opportunity, while on furlough in 1879-80* of 
attending the courses At the Royal School of Mines, so 
as to be initiated in the latest methods of petrological 
research. Returning to India he worked with renewed 
zeal at the igneous and metamorphic rocks* and the 
repubs of his observations were mostly published in 
the records of the Geological Survey at India* 

Iti 1885 be retired from service with the rarfk of 
Cal (meI, and settled in London. He had been elected 
a feflow of the Geological Society In 187s. and he now 
took dni&tlve port in the work of jthe eociety, serving 
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on the council in 1888 and in subsequent years, and 
for a time as vice-president. 

HU attention was in 1887 attracted to the geology of 
the Lizard, and there his observations led him to main¬ 
tain the Igneous origin of many of the foliated crystal¬ 
line rocks. He dealt also with the granite of Dart¬ 
moor, and showed that it presented the ordinary 
features of an intrusive igneous rock. 

In 18^4 he was elected president of the Geologists' 
Association for the usual two years, and in his 
addresses he summarised the results of some of his 
Indian work. He sought to dispel the popular notion 
that the Himalayas were upraised in late Tertiary 
time*—they had, of course, a pre-Tertiary history, 
although there was a general absence of crushing and 
contortion prior to the Afiocene, and these disturbances 
were due to the intrusion of the gneissose granite. 

General McMahon was elected a fellow of the Royal 
Society in 1898, and in the following year the Lyell 
medal was awarded to him by the Geological Society 
The president (Mr Whitaker), In addressing him on 
that occasion, remarked, 44 Labouring under the dis¬ 
advantage of taking to the study of geology compara- 
lively late in life, you have attacked it with the energy 
of a British soldier, and have fought your way into the 
foremost rank of our petrologlsts " 

In 1902 he contributed to the Geological Magazine 
(with Mr Hudlcston) an important paper on the 
fossils from the Hindu Khoosh. In the autumn of the 
same year he took duty as president of Section C of 
the British Association at Belfast. Since that date his 
health had gradually declined, and he died from heart 
failure on February ai. Personally he was endeared 
to all who knew him by his sterling character and by 
his genial and courteous nature H_ B. W 


THE NEW EDUCATION AUTHORITY FOR 
LONDON . 

YXT E have received the following memorial referring 
” to the proposed constitution of the Education 
Committee for London An article upon the scheme 
adopted by the London County Council appeared in 
our issue of February 11. 


To the Secretary of the Board of Education 

February aa, 1904. 
Sir, 

Having carefully considered the scheme proposed by the 
London County Council for the constitution of Its Educa¬ 
tion Committee, which has been submitted for the ai 


approval 
al party, 


of yuir Board, we, without bias towards any political 
desire to draw the attention of your Board to certain defects 
in the scheme which must seriously impair the efficiency 
of the committee in its work of coordinating and developing 
all varieties of education in London. 

The Eduction Committee will have to undertake not 
only the dMc of elementary instruction hitherto carried 
out by the School Board, but It will also have the more 
difficult task of supplying and aiding the supply of 
secondaty, technical, and higher education, and of pro¬ 
moting the coordination of all forms of education in London. 
The present backward educational position of this country 
Is especially marked in those branches designated 
11 secondary 1 and 11 higher." To develop lbs resources of 
London in these respects, to raise the standard of secondary 
education, to provide tor the training of teachers for both 
primary and secondary schools, to organise and support the 
facilities for university training, and finally to organise a 
great technical high school In the university and the more 
■tnedy technical instruction of the polytechnics, an that 
the whole may be one educational auto* 1 crowned by the 
University of Londoh, will be a task of great magnitude, 
Wd wHj require the ualstaace of psrspne specially skilled 
in and acquainted frith the needs and oosoufom of these 
frmui gMe* of education. 

1 under the ndieme seat In by the County Council, it 
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to us that no guarantee is afforded that the Council frill 
have at Its disposal any sufficient number of persons of 
experience in education and acquainted with the needs of 
the various kinds of schools in London. We would there- 
fore urge on the Board of Education the desirability of 
amending the scheme so that the Education Committee may 
Include persons who would be universally recognised os 
authorities on the needs of the university, the technical 
institutes, and the elementary and secondary schools. 

While trusting that the Board of Education will take all 
possible means to secure the improvement of the scheme 
along the lines indicated above, we would earnestly de¬ 
precate any' adthm of the Board that would lead to the post¬ 
ponement of the appointed day, on which, by the provisions 
of the Education Act, the administration of a unified system 
of education for London is to begin. 

We have the honour to remain, Sir, 

Your obedient Servants; 

(Signed), 

Lirf of Signatures 


Dr W H. Allchin, senior physician to the Westmlnstes 
Hospital, member of the Senate of the University of London ; 
Dr. Henry E. Armstrong, F tt S , professor of chemistry. 
Central Institute of City and Guilds; Right Hon. Lord 
Avebury, F.RS, president of the Associated Chambers of 
Commerce, Sir ]. Vfolfe Barry, chairman of Executive 
Committee, City and Guilds Institute; Dr Horace T» 
Brown, F.R.S., Sir Lauder B run ton, F R.S.; Dr Henry 
T Butlln, Dean of the Faculty of Medicine of the University 
of London, Prof D S. Capper, professor of mechanical 
engineering, King's College; Sir William Crookes, F R S ; 
Prof. Hugh L. Callendar, professor of physics, Royal 
College of Science; Mr R F. Charles, chairman of the 
Central Branch of the Teachers’ Guild, Sir W. S. Church,. 


Bart , president of the Royal College of Physicians, Prof. 
J D Comnaik, professor of mechanical engineering, 
University College, Prof. G. Carey Foster, FRS, principal 
of University College, London; Mr. J. Easterbrook, head¬ 
master of Owen's School, Islington; Prof Ernest A. 
Gardner, professor of archsology, University College, Mr. 
Herbert B Garrod, General Secretary of the Teachers’ 
Guild. Sir William R. Gowers, FRS; Prof. W. D. 
Halliburton, F R.S., professor of physiology. King's 
College, Prof M J. M Hill, F.R.S., professor of mathe¬ 
matics, University College, London; Rev. * Arthur C. 
Headlam, principal of King’s College, London; Sir Henry 
G. Howse, member of Senate of London University; Prof. 
W. P. Ker, professor of Engllfri, University College; Dean 
of the Faculty of Arts, University of London; Sir Norman 
Lockyer, K.C.B., F R.S., president of the British Associ¬ 
ation ; Sir Philip Magnus, fellow and member of Senate of 
University of London; Dr. Charles J. Martin, F.R.S.» 
director of the Lister Institute of Preventive Medicine; Rev. 
J Arbuthnot Nairn, headmaster of the Merchant Taylor'* 
School; Prof. Karl Pearson, F.R.S , professor of applied 
mathematics, University College: Sir E. C, Perry, member 
of Senate, London University; Prof. John Perry, F.R.S., 
professor of mathematics, Royal College of Science \ Sir 
william Ramsay, K.C B , F.R.S , professor of chemistry. 
University College, London, president of the Society of 
Chemical Industry: Sir Owen Roberts) Dr. R. P. Scott, 
Incorporated Association of Head Masters; Mrs. S. T. D. 
Shaw, late lecturer at Newrtham College, and at the Train¬ 
ing College for Secondary Teachers; Dr. H. j . Spe ncer, 
headmaster of University College School; PrOfmL H* 
Starling, F.R.S,, professor of physiology, University 
College; Miss L. M. Strong, head mistress of Baker Slfceel 
High School for Gfrls: Dr. T. E. Thorpe, C.B^ F.R.S-* 
director of Government Laboratories, London; Prof. 
William A. Tllden, F.R.S., Dean of the Faculty of 
University of London, president-of the Chemttffi SoeWtyr 
Prof. Fred. T. Troiiton. F.R.S., protestor a# physic*, Unb 

ssg.yg 'A± tv'JBgtfitfBZ 

w-sukjs, 

H«fe School. 


<tfAKCH 3 , *004] 


NATURE 


421 


NOTES. 

Tm Instructive article on Japanese education, In another 
part Of this Issue, serves admirably to show the Importance 
of education, especially higher education, as the chief factor 
of national progress. In a period shorter than that which 
has elapsed since the passing of our Elementary Education 
Act in 1870, Japan haa Introduced and perfected a properly 
coordinated system of education extending from the primary 
echool to the university. More than this, Japan has put 
Into practice the policy which has always been urged in 
these columns, that higher education is a State charge 
which ought not to depend upon private benefaction for its 
endowment Reversing the order of this country, the uni¬ 
versities of Japan rely financially upon the national ex¬ 
chequer, while the elementary schools, though assisted by 
the* State, are considered primarily a local charge The 
national bureau of education haa no responsibility for the 
support of elementary or secondary schools, which derive 
the greater part of their funds directly from local sources 
The department Is, however, responaible for all higher 
education. As an object lesson of the profound influence 
which universities can exert upon a nation's development 
Japan's rapid advancement is per^pps unique, and it is to 
be hoped that the same enlightened views which have during 
the past thirty years dominated the rulers of that country 
may soon direct the educational policy of British statesmen 

In connection with the King's visit to Cambridge to open 
the new buildings, a descriptive account of which is given 
in another part of this Issue, the Times has published a 
series of three articles entitled "The New Buildings at 
Cambridge." The first article details the steps taken to 
put into practice the recommendations contained in a letter 

accompanied by a detailed statement concerning the 
financial condition and requirements of the university—from 
the Duke of Devonshire, the Chancellor of the university, 
to the Tims* in 1B97 The second article describes the 
buildings already provided at Cambridge, and the third 
institutes a comparison between what has been accomplished 
by the Cambridge University Association, fostered by the 
Chancellor, and what there is yet to be done so that Cam¬ 
bridge may bo fully equipped In the modern sense. Wc 
are glad to notice In the concluding article of the scries 
that the special correspondent to the Timer follows the lead 
given by the president of the British Association in his 
Southport address, and quotes the comparison made by him 
between what our Government does for higher education 
■rtd the amount of the State aid for universities In Germany 
and In the United States. The article Is strengthened 
further by several of the quotations which Sir Norman 
Lockyer made from public speeches of leading British 
■talesmen showing that they were learning to appreciate 
the Intimate connection between the supply of higher educa¬ 
tion and national prosperity. 

TflJ^arls eorresjfendent of the Daffy Chronicle announces 
the flhth of M- Henry Perrotln, the eminent French 
'astronomer, and director of the Nice Observatory, at the 
eg* of fifty -sight. 

A T * maetiqg of ths Bath Town Council on Tuesday the 
entmrtOsd that, as the insult of further Invest!- 
JfaSmo, Use Hon. R. J. Strutt ha* * come to the definite 
i^%aloa. One there art ttaces of radium In ttfT Bath 

l » Ml Mr rendering compulfory 

JfrtyMttiO syste m weights end measeref was 
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In connection with this subject the historical documents 
brought together in a contribution which appears elsewhere 
in this numher are of great interest From these records 
it appears that toward the end of the eighteenth century a 
decree of the French National Assembly suggesting the 
universal adaption of natural units or weights and measures 
was communicated to our Government In the year 1790 
the confused condition of our weights and measures was 
brought before the House of Commons, and decimal 
standards were suggested A committee was appointed to 
consider the matter, and the action taken by the House of 
Commons was one of the reasons urged in favour of the 
proposition which led ultimately to the adoption nf metric 
weights and measures by Frnnce 

In the course of the debate m the House ot Lords last 
week on the Metric Weights and Measures Bill, Ltrrd Kelvin 
gave an amusing illustration of the confusion arising 
horn the use of different systems of weights, for in some 
experiments with a rifle he hud put in a 1 barge which 
might have caused a disastrous accident if the mistake had 
not been found out m time The Marquess of I.ansdowne 
also gave an instance of the confusion arising from the use 
of different weights in this country and on the Continent 
A friend of his travelling abroad sent an English prescrip¬ 
tion to a local practitioner and received a box of pills of the 
size of small marbles, which, however, he did not take . 
Ihe chemist uine and said that his assistant did not know 
th* difference between a grain and a drachm, and hud put 
30 grains of calomel into each pill Ihe illustrations given 
by Lord Kelvin and the Marquess of Lansdowne of the 
misadventures that may arise from the simultaneous use of 
two different systems of weights and measures show the 
advisability of there being only one international system 

A circui Aft was sent from the Colonial Office to the 
Colonial Governors in December, 190a, asking what action 
was likely to be taken in their respective colonies with 
regard to the resolution adopted at the conference' of 
Colonial Premiers in Ixmdon in favour of the adoption of 
a metric system of weights and measures The replies 
received have now been published in a Parliamentary 
paper (Cd 1940), and are thus summarised. The metric 
system Is already used in Mauritius and Seychelles The 
following are favourable to its adoption —Australia, New 
Zealand, Cape of Good Hope, Transvaal, Orange River 
Colony, Southern Rhodesia, Gambia, Northern Nigeria, 
Gibraltar, British Guiana, Trlnkftid, Leeward Islands, 
Windward Islands Also, with a reservation that it must 
also be adopted in the United Kingdom or in the Empire 
generally. Sierra Leone, Southern Nigeria, Ceylon, and 
Felklands Hong Kong would take comniA action with 
other colonies. The States of New South wales, Victoria, 
and Western Australia are also favourable, but, together 
with South Australia and Tasmania, consider that the matter 
is one for the Commonwealth Government Fiji is 
dcubtful, but must follow Australia and New Zealand. 
British New Guinea would go with Australia Jamaica end 
British Honduras need the adoption of the system Mi the 
United States of America The practice of India is hit* 
pertant to the Straits Settlements, which would be followed 
by Labuart; and the Bochuanaland Protectorate would 
follow the rest of South Africa, St. Helena, Cyprus, Logos, 
WddiaLwel, Barbados, and Bahamas are on the whole un¬ 
favourable. The GoM Coast Colony and the State of 
"jQufanstuid are prepared to adopt, but consider that fricon- 
Vedtojsba would Occur Natal cannot consider the matter 
Hdtll; aq$* ganerpj fines of legMetUm hhve been agreed " 
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upon by His Majesty's Government No definite answer 
has been given by Newfoundland, Malta, or Bermuda 
Canada hu* not yet replied. 

1'iik Smithsonian Institution has commenced the publi¬ 
cation of a quarterly issue of its " Miscellaneous Collec¬ 
tions," " designed chiefly to afford a medium for the early 
publication of the results of rescan, hes conducted by the 
Smithsonian Institution aAd its bureaus, and en penally for 
the publication of reports of a preliminary nature." lhe 
first number of the quarterly issue Is a double one, and 
contains seventeen articles, ranging in size from one pogc 
to sevenrv-three pages, in addition to interesting and timely 
notes on Lhe activities of the institution, its collections, &c., 
the whole accompanied with fifty-six plates and numerous 
text figures, lhe scope of (he journal is broad, the first 
issue embodying articles on mammalogy, astrophysics, 
paleontology, archaeology, geology, ornithology, iLhthy- 
ology, ethnology, Ac , thus covering a considerable range 
of suenLifii subjects 

Prop Giiuo Cor* writes — 11 A slight earthquake 
occurred in Rome on February 34 at 4b. 53m 30s , the 
amplitude of the undulations registered was between 4 and 
5 centimetres, the earthquake lasted ten seconds Observ¬ 
ing it on the hilly part of the town, in the north-west, 1 
noted three slight shocks of undulatory and horizontal 
character, about west to east in direction 'lhe centre of 
the earthquake is not yet known, but is supposed to He in 
the Ttabina, owing to the fact that a more important shock 
took place on the same day in Magliano dei Marsi, near 
Avezzano, about 70 km east-north-east from Rome A 
small seismic disturbance was also observed in Rome on 
February ao. ” 

Great damage was done at Magliano dei Marsl on 
February 24 in consequence of Lhe earthquake shock In 
the village of Rasciolo also, buildings were seriously 
damaged Fresh earthquake shocks were felt on the morn¬ 
ing of February 25 m the neighbourhood of Avezzano, and 
also at Rocca di Papa and Velletn 

lint British Medical Journal states that Prof Chante- 
mrsse has been Appointed to the post of general inspector 
of the Sanitary Service In France, vacant by the death of 
Prof Proust, which occurred during the sittings of the 
International Sanitary Conference in Paris last autumn. 
The chair of hygiene, also rendered vacant by the death of 
Prof Proust, has also been given to Prof. Chantemesse. 

Wk learn from Science that Sir Norman Lockyer's 
address at tfafa Southport meeting of the British Association, 
on "The Influence of Brain-power on History," has been 
reprinted from Li/feH'z Living Age by the New England 
Education League and International Education Conference 
Copies may be obtained in large or small quantities at the 
rate of two cents each (postage extra) from Mr. W Scott, 
secretary, 40 Dover Street, West Somerville Station, Boston. 
Mohr., U b.A 

It is announced by the Times that at the last meeting 
of rhe committee pf organisation of the International 
Congress on Tuberculosis in Pans it was decided to post¬ 
pone for one year the opening of the congress, which had 
been Axed for the month of October. The congress will 
take place m Paris, October a^y, 190s, in the Grand Palais 
(Section de I’Avanue d'Antln). This decision wag taken 1 a 
coMderatlon of the International Exposition at St. Louis, 
flnd ln, consideration of the International Tuberculosis 
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Congress, which will meet at St- Louis from October 3-$, 
1904 

Tiib following are the prize awards of the Reale Istituto 
I*ombardo for the current session —Cagnola prizes, for the 
cure of pellagra, two premiums, one to Dr. Carlo Cenl, of 
Reggio, Emilio, and one to Drs Giuseppe Antonim, of 
Voghera, and Angelo Mariam, of Bergamo, the essay ol 
Dr Giuseppe Manzlnl, of Udine, receives honourable 
mention. For the steering of balloons two premiums have 
been awarded, the essays dealing In either instance with 
determinations ol air resistances One premium is given 
to the engineer Cosimo Canovetti, and the other to Dr 
Giorgio Finzi and Dr Nicola Soldati. For a monographical 
study of hypophysis, a premium has been conferred on an 
anonymous competitor Fossati prize, on the 90-called 
nuclei of origin or termination of the cranial nerves, a 
premium to Dr. Giuseppe 1 rirorni-Allegra, of Messina. 
For the Brambilla industrial prize there has been, aa on 
previous recent occasions, keen competition amongst the 
Lombardy manufacturers. First prizes are awarded to Baletti 
and Co for silk gauzes, and to Lombardi and Macchi for 
pickles and preserves. Second prizes are awarded to Lu&gi 
Spadaccim for wire ropes, Redaelli, Finzl-Perrier and Co. 
for velvet und plu*h, Macchi and Passoni for implements for 
metal work, L. Sconfietti, engineer, for apparatus for pro¬ 
ducing a moist atmosphere in textile works, and Tommaso 
Giussunl, of Milan, for wood preservation 

Tiir prizes offered b> the Reale Istiruto Lombardo for 
future competition are as follows —The institution prize 
for April, 1904, will be given for an essay on the work a 4 
Vittorio Alfitri, for 1905 on the so-called 11 ophiolitlc" 
deposits (of Savi) of the northern Apennines The triennial 
medals for industrial and agricultural improvements in 
Lombardy will next be awarded in 1906 The subject! for 
th» Cagnola prizes on themes proposed by the institution 
are '—for April, 1904, velocity of kathode rays; for 1905, 
phenomena of catalysis The subjects designated by the 
founder for the other prizes are cure of pellagra, nature of 
miasma, steering of airships, and prevention of forgery. 
The Brambilla prize is offered for Improvements in the 
Lombardy industries. The subjects for the FoeSatl prize 
are —for 1904, localisation of cerebral centres; for 1905, 
neurology, and for 1906, visual centres of higher verte¬ 
brates For the Kramer prize the subject is resistances of 
structures in cement; for the Secco Comneno prise, the 
virus of rabies, for the Plzzamiglio prize, influence of 
socialism on private rights, for the Ciani prizes, popular 
Italian books, for the Zanettl prize, improvements in 
pharmaceutical chemistry, and for the Tommasoni prize, 
the life and works of Leonardo da Vinci. 

In a recent note attention was directed to the conjectured 
discovery of a new species of Androsace In the Valle 
Anzasca (Macugnana) From a note contributed by Prof. 
Ardizsone to a later Issue of the Lombardy RendifOflli it 
would now appear that the plant in question does nbfc even 
belong to the same natural order as Androsace, but is * 
species of Saxlfraga, approaching fairly doialy to 
S. Mcovota. We are thus reminded of a somewhat similar 
mistake which occurred in our own country when the stunted 
form of Campanula glomerate peculiar to short grabs 
pastures wae mistaken for a gentian. 

The Engineering Standards Committee has Issued a 
mtfit of work now In progress. The committed torujjibpced 
operations fn April* ffioj, and to U, folia the duty of pygi^K 
Ulng- the work, considering what subjects shall be 
with, appointing the chairmen of the Various 
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passing the report! of the committee* before they are pub¬ 
lished, controlling the expenditure, and devising the means 
of raising the necessary funds to carry on the work This 
' mein committee has appointed twelve sectional committees, 
and under these again are eighteen subcommittees The 
Aral report Issued was that on standard rolled sections for 
constructional work, and the standard sections are now 
finding their way into use throughout the Government de¬ 
partments as well as the general trade of the country 
Another committee has been engaged m drawing up a 
standard specification for steel used in the hulls of ships, 
and a small subcommittee is drafting a specification for 
boiler steel Ihe locomotive committee has drawn up and 
forwarded to the Secretary of State for India a report on 
the subject of standard types of locomotives for India The 
frubtommittee on tramway rails has published a series of 
standard sections and accompanying specification Sub¬ 
committees on telegraphs and telephones and on cables have 
drafted respectively a standard specification for wires used 
in the construction of telegraphs and telephones, and 
standard lists of slices of cables, &c 'Ihe secretary of ihe 
committee Is Mr Leslie S Robertson, 28 Victoria Street, 
Westminster, S W 

At a general meet ing of the fellow a of the British 
Academy held on February 24, Prof. T. W Rhys Davids 
read a paper on 11 Oriental Studies in England and 
Abroad," in whuh he made an interesting comparison 
between the facilities for higher teaihing in Oriental sub¬ 
jects in this and in orhrr countries In the University of 
London rhere is on imposing array of names, but only one 
salary At the old universities there are professors of 
Arabic whose stipends are nominal. 'I here is ihe Boden 
professorship at Oxford, and at Cambridge Sanskrit 
is endowed out of college or university funds Small 
grants are made at Oxford for Assyrtologg, for Semitic 
teaching at Dublin, and for Chinesr at the older universi¬ 
ties Advanced work in Persian is done at Cambridge, and 
to the list may be .added a few readers in Indian luw Com¬ 
pare this with what is done in some (Continental countries 
Holland has eight fully paid chairs and eight readerships. 
Germany has fifty-one profesnorB and fifty Traders or 
teachers of lower grade In Berlin the Oriental Seminar 
enjoys endowments of 8nooI. a year, and is attended by 162 
university students and 66 other hearers None of these 
pay fees In France there are fourteen professors, five 
assistant professors, and five native teachers, a library of 
35,000 volumes, and a valuable collection of MSS In St 
Petersburg Oriental learning is more recognised than 
perhaps anywhere else 

' Thu Yorkshire Naturalists' Union is to be congratulated 
on the energy displayed by its members in collecting 
funguses. As the result of this, the January number of 
the flFaferabjt contains notices of no less than seventeen 
•peejes not previously recorded from Britain, nine of these 
bijng r ega rde d as new to science The paper is illustrated 
eifceHeift coloured plate, In which some of the more 
atvihigg forms are depleted. - 

v Hollows >]n the stems of oak-treks should apparently be ! 
* the Jtyut Hkely places In which to find salamanders, fever- , 
Jhmlfi * such dtu^thns are the haunt of the CalRfrrnlan^ 
/ mgjpftwto. A&ordtar to Prof. W. £. Ritter, Jh ) 

foi* 1903, workritit employed In 
(jh gVounds Of the California University 1 
'th* ■atanandm and ihelr egg* 
botes In the hartt of these (near 

jSffl > r ' * ' 


Two other articles in the American Naturalist demand 
brief mention In one Mr II W Shimer continues 
the senes devoted to the description of the adaptations of 
mammals to special modes of lire, dealing in this Instance 
with fossorial forms In the other Prof W. Patten returns 
to his favourite theory as to the arthropod affinities of the 
fish-like Pterawpis and Cephalnspis of the Old Red Sand¬ 
stone. The subject is rediscustied in considerable detail, 
the author dismissing the theory that the resemblance 
between the two groups Is due to mimicry or parallelism 
as unworthy of credence, and reiterating his arguments in 
favour of their genetic affinity Murh importance is 
attached to the " fringing lateral plates " of Cephalaspis 
ai indicative of arthropod relationship 

Tuv habits and life-historv of the hnloihunan Sltchapus 
japomeus form the subjeit of un article by Dr K Mitsu- 
kuri in ihe first part of vol, v of /IfinoJafumcs Zoological 
Japonensrs As this creature forms a marketable com¬ 
modity, the nuthor discusses the possibility of increasing 
the supply by cultivation and protection; its roving habits 
are, however, a bur to dividing up the shore into lots for 
separate leasing, after the fashion followed in the case of 
DJ slrr-bed*) 

A second edition of the " Index Bryolognus," compiled 
by M E (1 Paris, is being published by A Hermann, 
of Pans, all mosses will be included which were recorded 
be Tore the year 1001 The work will consist of twenty-four 
or twenty-live part*, which will be brought out monthly at 
2) franc* the part The editor requests the collaboration 
of bryologists to send him information with regard to 
correitions or omissions, whiih will be collected Into an 
appendix 

Tub pioneer work which has been earned out by the 
British (Vilton-Growing Association In introducing cotton 
cultivation into our colonial possessions is already beginning 
to show results, and now that the Colonial Office has 
promised to render its valuable assistance, the success of the 
scheme seems to be practically ensured It is significant to 
find that during the last few weeks samples of cotton grown 
at Ibadan from \meruan seed have arrived from Lagos 
which compare favourably with the ordinary upland 
American cotton In the West Indies the Sea Island variety 
has been sown, and It is expected that during this year 
20,000 acres will be under cultivation. Samples received 
from this source have been valued at prices ranging from 
13 to is. 4*2. per lb. Ir is intended to introduce cotton into 
British East Africa and Rhodesia, and samples have already 
been received from British Central Africa 

Hi arrangement with Messrs. Smith, Elder and Co., 
Messrs. Watts and Co. have issued for (he Rationalist Press 
Association, Ltd, at sixpence, 11 An Agnostic’s Apology," 
by the late Sir Leslie Stephen, K C-B 

Wb have received the Issue for the present year of Che 
" Annuoire de I'Acaddmia Royale des Sciences, des Lettres 
et des Beaux-Arts de Belgique." In addition to the usual 
lists of members and Committees, the volume contains bio¬ 
graphical notices of MM- C de la ValWr-Ptnisrin and 
P. Benoit, and a historical account of the Royal Academy 
by M- *e Chev. Edm. Marchul 

Tint twenty-fourth annual report of the Wellington 
£bUegt Natural Science Society affords Interesting evidence 
Of Bn good pork which suchaBociatlons can ftcOompUsh 
In connection, with public schools Ihe sectional reports 
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include an exhaustive meteorological record for each day 
of 1903, and particulars of the field work in which the 
members of the society engaged during the session under 
review. 

The first two volumes of Mr Herbert Paul's " History 
of Modern England "—which is to be completed in five 
volumes—have been published by Messrs Macmillan and 
Co., Ltd , at 8r fid net each The first volume deals with ; 
the events of the yedrs 1846-1855, and the second carries | 
the history as far as 1865 We propose to review Mr 
Paul's work when the third volume has been published, but 
we take this early opportunity of expressing our satisfaction 1 
that—following the example of John Richard Green—Mr 
Paul records the work done in silence in this country during I 
the years with which he is concerned 

A second edition of a “ Manual and Dictionary of the 
Flowering Plants and Ferns,” by Mr J C Willis, has 
been published at the Cambridge University Press In 
this edition the two parts 0/ tho original work arc com¬ 
bined into one volume, while part 1. is shortened by the 
omission of controversial matter, and by the use of smaller 
type for paragraphs of descriptive terms and other articles 
not intended for consecutive reading 

In die Paris Comptes rendus for February 1 Messrs 
Sabatier and Mallhe describe a method for the reduction 
of aromatic halogen derivatives by subjecting the vapours 
mixed with excess of hydrogen to the artion of finely divided 
nickel at a temperature of about 370° C In these circum¬ 
stances considerable yields of benzene are obtainable from 
monochloro- ami dichloro-benzene Similarly toluene Is easily 
obtained from the chlorinated toluenes, and trichlorophenol 
gives considerable quantities of carbolic acid With 
bromine derivatives the reaction proceeds similarly, but not 
quite so readily as in the case of the chlorine substitution 
products. 

It is well known that the requirements of the funda¬ 
mental law of mass artion when applied to the electrolytic 
dissociation or salts, strong acids and bases are not satisfied, 
and In recent years many attempts have been made to 
account for this fact In the Jubelband of the Zeitschnft 
/dr phyukaluche Chet me. Prof Rothmund attributes this 
to the incorrectness of the values for the degree of dissoci¬ 
ation obtained by the usual conductivity and cryoscoplc 
methods. A new method of obtaining the extent of dis¬ 
sociation is developed, and the author shows that In the 
case of the fairly strong picric acid the values so obtained 
are In agreement with the mass action law. 

Tin additions to the Zoological Society’s Gardens during 
the past week Include two Two-spotted Paradoxures 
(Nandinia binotata ) from West Africa, presented by Mr 
A. W V. Crawley, a Common Paradoxure (Paradoxurus 
Niger) from India, presented by Captain Robin; two Asiatic 
Deer (Cervus astattcus) from Central Asia, presented by 
H-G. the Duke of Bedford, K.G.; three Hedgehogs 
(Erinaceut rvropoea), British, presented by Mr. M. 
Yearsley, a Hairy-footed Jerboa (Dipiu hirtipes ) from 
North-east Africa, presented by Mr. Q C. Kennedy; a 
Greater Sulphur-crested Cockatoo (Cocatua galerita) from 
Australia, presented by Mrs Payne | a Ring-necked Parra- 
kret (Pskforsfi lorquatiu) from India, a Rose-Crested 
Cockatoo {Cacatua moluccetula) from Moluccas, a Chil¬ 
dren's Snike (Llolls ehildtoni) from Madagascar, de¬ 
posited 1 a Kkng (Eq%tu* hemicnmi) from Tibet, purchased; 
a Sannerat'eJangle Fowl (GoSits iowureli) frqm Southern 
Indfpt k'AMen-beflled Grosbeak (Pheucitcne aurieventru) 
from Argentina, received in exchange. ‘ • 

NO. 1792, VOL.. 69] 
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OUR ASTRONOMICAL COLUMN. 

Astronomical Occurrences in March i— 

Mar. 7 ifih Venus in conjunction with Saturn Venus oF 
20' N. 

12b Ceres in conjunction with the moon. Ceres 
o' 29' S. 

17b 45m Annular eclipse of the sun invisible at 
Greenwich 

8h. 56m. Minimum of Algol (0 Perscl) 

13b. Sun enters the sign Aries. Spring commences. 
5R. 45m Minimum of Algol (fl Persei) 
ioh. om to loh 41m Moon occults ff Tauvi 

(Mag 3 ' 9 ) , „ . 

9h am. to ioh. 11m Moon occults A Geminorum 
(Msg. 3 6). 

22h Jupiter in conjunction with Sun 

Variability of Minor Planets —In Circular No. 75 of 
the Harvard College Observatory Prof Pickering publishea 
and discusses the results of Prof Wendell's observations of 
the minor planet Ins (7). The planet's magnitude was cq(n~ 
pared with several B D, stars, and a variation, having a 
period of about fib 13m and a range of about two- or 
three-tenths of a magnitude, was established. This vari¬ 
ation closely resembles that of Eros, and the conditions for 
that planet, as discussed in Circular No 58, are ala> applic¬ 
able In the present case 

Prof. Pickering suggests that both Eros, which is now 
approaching Its second stationary point, and Iris should be- 
caiofully watched. 

Circular No. 64 from the Kiel Centralstelle announce* 
that on February 16 Prof Paliser discovered a decided 
variation m the magnitude of the minor planet llertha (135)* 
having a range of o 5 mag , from 10 o to 10 5. The follow¬ 
ing ephemens is abstracted from one calculated by Dr. 
Neugebauer for 12b. Berlin M.T — 
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Observations of Venus during 1903.—In Bulletin No. 6> 
of the Lowell Observatory, Mr. Perclval Lowell describes, 
and discusses the objective reality of the markings seen 
by him on the surface of Venus during 1903 In the first 
place he discusses the possibilities of Illusion on the part 
of the observer in seeing such faint details, but he ha* 
arrived at the conclusion that there are two kinds of real 
markings on this planet's surface. The first class Include* 
the nicks running in from the terminator, the collar round 
the South Pole, and the two spots, Aatoreth and Asher*, 
upon It. Of these Mr. Lowell has no doubts as to their 
reality, and from his observations of them he is assured 
that the period of rotation of the planet is 225 days The- 
second class of markings includes the long shades, such a* 
Anchisea regio and Hero regio, which, commencing at the 
terminator, run towards the centre of the dlac. It Is more 1 
difficult to confirm the objective reality of these markings, 
although from the permanence of their observed positions^ 
Mr Lowell concludes that they are real features of the 
planet’s surface Measurements of the position angle, from 
the cusp, of the tip of Paris regio on the limb, when tty* 
longitude of the centre of the disc was between 79* aln 
86°, gave as a mean of sixteen measures on eight nights- 
19° fi 7 . The position angle of the tip of a marking fee the 
left of this was determined as 27° i f . 

Mr. Lowell strongly insists upon the fact that the appear¬ 
ance of theoe markings Is in no ssnse “ canallform ”; they 
are not regular, not of even width, not dark or rilorply 
defined, are never doubled, and fthQr do not form a s^sctym 
of Interlacing lines as do the 11 canals ”,of Mars. Four 
drawings of the planet's disc at different tlifte* are Jceprt- 
ducadin the FaluCfe, and a comparison of two oMadse 
made on April 14, 1903, with an interval Of ne*tf/\»x 
hour* between the tjw observation*, show* n& ttumflff In 
the positions of the marking*, tbue mdfcMfag gitfaKr 
Interval the effect* of tip pfanet'H 
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Catalogue of New Double Stars —Prof. R. G Aitkcn 
1 )&s just published, id No. 50 of the Lick Observatory 
Bulletins, a sixth' list of new double stars discovered by him 
during the systematic search he has prosecuted since 1899 
The present list contains a 16 new pairs, none of which 
appear in Prof. Burnham 'a General Catalogue Those 
doubles were discovered with the 36-inch and 1 a-inch re¬ 
fractors, 61 of them—several of which are separated by less 
than o' aj—being credited to the smaller Instrument 
About 30 per cent of the included stars have distances 
under o* 50, 50 per cent under i* o, and in more than 7a 
per cent, the distance of separation is less than a' o The 
numbers assigned to the stars In the present list are in 
continuation of those in the former lists, and the star places 
are given for the epoch of 19000 


NOTES ON THE HISTORY OF THE METRICAL 
MEASURES AND WEIGHTS 


A TRADITION exists in this country that towards the 
end of the eighteenth century the French Govern¬ 
ment invited the English Government to cooperate in form¬ 
ing a joint committee for the measurement of the seconds 
pendulum at the latitude of 45°, which was to be used as 
-a standard of length, and from this length a universal 
•system of measures and weight* was to be derived, the 
English Government having dot lined to accede to the re- 

3 uest, the French savants took the matter in hand and 
evised the metre and its derivatives. Although this tradi¬ 
tion existed, it did not appear to be easy to obtain docu¬ 
mentary evidence with regard to it, and it was quite natural 
that Mr Alexander Siemens, who was interested in the 
•subject, should apply to the Royal Society in the expect¬ 
ation that some record of the transaction would be found 
In the minutes of council; these were searched, but without 
result. 

Hearing accidentally of the application, I thought that 
1 could at once place my hand on a reference that would 
■settle the question, but found myself mistaken, *0 I con¬ 
cluded that I must have heard the statement made by one 
■of my former professors, Hofmann or Frankland 

Having succeeded ultimately In tracing the early history 
-of the negotiations and allied matters, it is possible that 
she following notes may be not without interest 

Inquiries amongst several friends being without avail, it 
-struck me that there might be some record at the Foreign 
Office that would throw light on the subject; I therefore 
"Wrote to Lord Cranborne, then Under Secretary for Foreign 
Affairs, asking if the Index of their foreign correspondence 
mentioned the matter He replied that tpe correspondence 
"Was not Indexed, and that it was now at the Record Office; 
ftie was also good enough to obtain for me a permit to search 
ihe original documents. Before I had proceeded very far 
m the search. Dr R. T Glazebrook suggested a reference 
* J the book by MAchaln and Delambre, " Base du SystAme 
niAtrlque Decimal," Paris, 1806 In the Introduction, or 
11 Discours prCfinrinalre,” there occurs on p 14 an extract 
'from a decree of the National Assembly asking the King to 
*vrita to His Britannic Majesty requesting him to submit 
ihe decree of the National Assembly to the English Parlla- 
hienL 

In vol. xxxlr of the Foreign Office French Corre¬ 
spondence, January to June, 1790, at the Record Office, Is 
* letter from the French Ambassador in England, the 
luttuli de la Luierne, enclosing a copy of the decree of 
W National Assembly to the Duke of Leeds, the Secretary 
Stale for Foreign Affairs. 1 

■\£rW* Marquis de 1 a Lucerne to the Duke of Leeds. 


^ u Portman Square le as Mai, 1790 

_ *Le MS* de la Luzerne a llionpeur de falre bien dee 
fCMtpUmynt* & Monsieur l« Duo de iMed* at sa ooftforme 
Cour en lui ehvoyant cl-jokit la copfy'd’un 
PAspeihhUe Nationals c one tenant lea pbtds et 
1 preicrivent de, fait* a* Minjstfcu 
ntque tee demand** qnl y r softt 
ttyrlg Rol ion Mnfaa veft* avec 

th* prUM 



satisfaction que Sa Majesty Brltannlque les juge de nature 

* etre pnses en consideration 

11 DAcrft de I’AssembMe Nationals du 8 Mai, 1790 
11 L’Assemble Natlonale desirant faire jouir it Jamais la 
France entire de l'avantage qui doit rtsulter de I'uniformity 
de* poids et vnesures, et voulant que lea rapports des 
anclennes mesures avec lea nouvelles sclent dairement 
determines et facilement saisis, dyirtle cue Sa Majest* sera 
supplife de donner des ordres oux administrateurs des divers 
ddpartemens du Royaumc, h fin qu'elles se procurent et 
qu'elles ae fassent remettre par chacune dea Municipality* 
comprises dans chaque d£partement, et qu'elles envoyent * 
Paris, pour fitre remia au secrttairo do rAcad*rale dea 
Sciences, un module parfaitemont cxai t dos different poids 
et des mesures yi*mentaires qui y sont en usage 
"Ddcrcty en suite que le R01 sera Agalemeht suppll* d'dcrlre 

* Sa Majestd Bntannique, et dc I a pner d'engoger le 
Parlement d'Angle terre & concounr avec 1 ’Assembiye 
Natlonale A la fixation de I'unlty naturelle dc mesures et 
de poids Qu'en consAquenie, sous les auspices dea deux 
nations, des comnussaires de I'Acadymie des Sciences de 
Paris pourront so rtunlr en nombre 6gal avec des Menibres 
choisis de la Sociytd Royale de Londres, dans Ip lieu qui 
sera jugd respectivement le plus convenable, pour dyterminer 
h la latitude do qua ran to cinq degrts, ou toute autre 
latitude qui pourroit fitre prAfArte, la longueur du pendulf, 
et en dAduire un modfcle invariable pour toutes les mesures 
et pour les poids, Qu'aprAs cette operation fade avec toute 
la solemnity n6cessaire, Sa Majesty sera suppl^e de charger 
I'Acadymie des Sciences, de fixer avec prtasion pour chaque 
municipality du Royaume, les rapports de leurs ancicns poids 
et mesures avec Ic nouveau mod Me, et de composer ensuite 

I pour I’usage de ces municipahtys des livrr* usuels et 
yiymontaires ou seront fndiquyes avec clarty toutes ces 
I proportions. 

11 Dyer Ate en outre que ces livrcs yiAmentaires seront 
addressAs h la fols dans toutes les municipalitys pour y fitre 
repanducs et distnbuyes; Qu’en mfime terns il sera envoyy 

* chaque municipality un certain nombre de nouveaux poids 
et mesures, les quels seront dfilivrti gratultement par elles 

* ceux que ce rhangement constitiwroit dans les dfipenses 
trop fortes: Enfin que six Mois seulement aprAs cet envoi, 
les anclennes mesures seront dbolies et remplacfies par les 
nouvelles. 

11 Collatlonnfie * I'origmal par nous President et 
Secrttaire de I’AssemblAe Rationale * Paris le 9 Mai 
1790. Signfi Gouttei, curt d’Argilhers, Prtsident, L’Abbfi 
Collaud do la Salcette, de Chainpeaux Pa I a me, Le C u de 
Crlllon, Chabroad, de la Kevelhere, dc 1 ’ypaux, et * de 
fermon, Secrttaires " 

It will be observed that this decree does not specifically 
state that a new standard is to be introduced, but that the 
existing standards are to be corrected by one that has been 
compared with the length of the seconds pendulum 

Delambre states (foe. cit) that the above decree was 
sanctioned on August aa, and that the Academy of Sciences 
nominated a commission consisting of MM. Borda, 
Lagrange, Laplace, Monge and Condorcet. He does not 
say that any reply was received from the English Govern¬ 
ment, and there is not any mention in the papers at the 
Record Office before the end of August that any reply had 
been sent 

It was considered probable that the reply, if any, mipfat 
have been forwarded through the French Ambassador with¬ 
out having been recorded at the Foreign Office, or that 
the draft of the letter might have been lost. Sir Eric 
Barrington, Private Secretary to the Marquess of Lansdowne, 
very obligingly obtained, through the British Embassy at 
Parle, a copy of a letter from the Duke of Leeds to the 
Marquis de la Luzerne, dated December 3, 1790. On 
further search the draft of this letter was found in vol 
xxxv. of the Foreign Office French Correspondence , July to 
December, 1790, ak the Record Office, together with the 
note from the Marquis de la Luzerne reminding the Duke 
of Leeds of his letter of May aa. 

The Marquis de fa Lustres lo the Duke of Leeds. 

11 M- pe le Luierne a ITwineur de falre bleu dee compli¬ 
ments A Monsieur le Duo de Leeds et de lui rapeUer qu'tl 
a *u cetufed* Kul addresser, Le aa mal dernier, par ordre 
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de sa cour, un office dont I'objet A tail d’inviter le Gouverne- 
ment Britanmque k vouloir bien concon nr avec le Gou verne- 
mrnt de France, k prendre les mAsures qui sera lent jugdes 
respectivement lea plus convenables, pour fixer 1'unltA 
naturelle des mesures et des poids. S| Monsieur le Dul de 
Leeds avail la bontA dr fairr conn alt re A M de la Luzerne, 
les intentions de Sa MajrstA Britannique sur ce point et 
de In niettre en Atat de satisfaire aux nouveaux ordres qu’il 
revolt dr >>11 rour, M de In Luzerne lui aura beautoup 
d'obligations 

11 Portmun Square, Lr 30 qbro 1 yi|c> " 

The Duke of Leeds to the Marquis de la Luzerne 

“ Le Dul de Leeds fait bien ses t'cmiplimcns A Monsieur 
Le Marquis de la Luzerne, et a l’llonncur d’informer Son 
Excellence que les Mesures, dont Ellr fait mention dans sa 
Nate d’llier, pour fixer I’lJmtA des Mesures et des Poids, 
doivent neiessairernenl tester pour la Consideration du 
Pnrlement 

"A Wliili-liall, in 1 I)ei r *», 171)0 " 

7 he fame to the same 

A Whitehall, 10 3 DAcembre, 1790 

“ Monsieur, 

” Je n’ai pas manquA de rendre compte au roi de I.i note 
dont Votre Excellence in’a honor A du 2a mai, renfermant la 
copie dun DAcrfit de I’Assemble Natlonale, concernant 
I'UmtA de Mesures et de Poids, qu’on souhaitoit de fixer, 
*m concurrence avec ] e Pnrlement d’Angleterre, et j’ai 
I’honnwr d’informer Votre Excellence qu"amnt, par ordre 
du Roi, fait faire des perquisitions h ie sujet, it paruit que 
I’affaire* a AtA agitAe dans la Charnbre des Communes, 
vers Is fin du dernier Parlement, mats qu’amune proposi¬ 
tion de la Chainbre n’a AtA faili* en nonsAquence 

II a sou vent AlA question d'un tel arrangement parmi 
nos eionomutes publics, mats It projet a paru exposA A 
tant de diflic ullAn que son accoinplissement, tout dAsirable 
qu’il pourroit Aire, a AtA regardA comnie presque im- 
praluable 

M II est super Hu Monsieur, d 'assurer Votre Excellence de 
nouveau de la satisfaction avec laquelle le Ren sera disposA 
en lout terns de coopArer avec Sa MujestA tr£s ChrAtienne 
lout te qui pourrmt fitre utile aux intArAts des deux 
royaunics 

‘J’ui I’honneur d'Atre, avec la ronsidAration la plus 
distinguAe, 

" Monsieur, 

“ De Votre Excellence, 

11 lc tr£s humble et 
" trks obAissant serviteur 

11 [SignA] Leeds ” 

A Son Ex*» Mons le Marquis De la Luzerne Ac 
Consequence On a Amt en marge—“ EnvoyA cople k 
M. Dupont, le 9 jrinvier, 1791 —' 14 EnvoyA copie au ConutA 
des Poids et Mesures, le 25 prairial '* 

Archives des Affaires' EtrangAres Correspond an ce 
d Anglelerre SupplAmrnl, t 18, pi Are 66, fol 153 
Original 

I he reference to the action taken in the previous Parlia¬ 
ment is doubtless the motion made on February 1700 
by Sir John Riggs Miller, 

“ Jhal the clerks of the market of the different cities 
and market towns throughout England and Wales, and the 
town of Berwick upon 'I weed, and the clerks of the different 
counties of the same, do forthwith make out and transmit 
to the sheriffs of the respective counties In which the said 
towns are situated, returns of the different weights and 
measures now in use in thenr respective cities and marker 
towns, as well as specifications and descriptions of any 
particular commodities that are bought and sold by any 
customary denominations or proportions of weight and 
measure, a* far us such have come under their observ¬ 
ation " “ 'I hut the said order be sent to the sheriffs of the 
peveral counties in England and Wales, and be by them 
transmitted to ihc clerks of the markets in their respective 
Hnd llwl the “ ld ■ h « , lffs do return to the Cleric 
of tip House, to be by him laid before the Home, the 
returns* they shall receive from the clerks of the markets/’ 
The speech by Sir John Riggs Miller is of much interest) 
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and describes the confused condition In which the weights 
and measures In use m England were at that time, He*said 
11 He should not impose upon the House for the present an 
attention in u philosophical discussion, which would better 
suit a inure enhanced stage of the investigation, but content 
himself with merely acquainting them at that time, that 
the vibration of ,1 pendulum would, he hoped, prove such a 
standard 11 I he resolutions he proposed were unanimously 
agreed to (Par/wnii ntarv Minister, veil xxvii [marked 
44 on the binding of the British Museum copy), 1790, pp. 
41-48 Parliamentary History t \ol xxvm , 1816, 10K 315- 
3 a 1 ) 

On April 1, 1790, the House of Commons Ordered that 
11 committee be appointed to consider the several returns 
which shall have been or shall be made to the orders of 
the House of the 5th day of February last respecting the 
different weights and measures now in use in the several 
cities and markets throughout England and Wales and the 
Lown of Berwick upon lwecd, and to examine and report on 
(he same, with their observations and opinions thereon, to 
the House 

('ommiLLee appointed accordingly 

I he list of the members of the committee (onLrtins forty- 
three names, as well as all the members fur Bristol, Liver¬ 
pool, Hull, lilasgmv, Lynn and Yarmouth, nil the Knight* 
for Shires, (lonllemen of the Long Robe, and Merchants in 
the House (Oniinioui Journal, vol xlv. p 359) 

On April 13, 1790, Sir John Riggs Millar made another 
speech to the House, in whiLh he said that he had received 
a lei lee from the Bishop of Autun (M Talleyrand de 
PArigord, afterwards Prinre Talleyrand) encouraging him 
in his attempts to improve the weights and measures, and 
saying that “ he look the hint of making his proposition 
to the Nuiioiidl Assembly of France from what had been 
Kali lv submitted to the British Parliament upon the same 
subject " 

On this occasion Sir John Riggs Miller entered more fully 
into the question of standards, which he thought should be 
obLamed from some natural length or some property of 
mntler He suggested that a certain number of drops of 
water or alcohol at a certain temperature might be used 
as n measure of weight, and that the length of the mde 
of a cube which would contain the standard weight might 
be taken us a standard of length , us another standard, the 
distance through which u body would fall in one second, 
ns another, the length of a degree of a great circle on the 
earLh, but he thought that it would not be possible to 
measure this with sufficient accuracy, and lastly, what he 
i ilk the London pendulum of 39 126 inches 

Amongst general qualities that a standard should posses* 
he stated “It is desirable that its denomination should be 
in lens, to give it the advuntnge of whole number*, or 
decimal fractions ” 

On the same day the reports of committees made In 1758 
and 1759 on the original standards were ordered to be re¬ 
ferred to the committee appointed on April i ( Parlia¬ 
mentary Register, vol xxvii [marked 44 on the binding of 
the British Museum copy] pp, 395-403 Parliamentary 
History, vol xxvili , 1816, cols 639-649 ) 

Hus committee did not report; it Is doubtful If it ever 
met, for a committee on standards or weights and 
measures which reported on July i, 1814, states that the 
minutes of the proceedings of the committee of 1790 could 
not be found. 

Ac the British Museum (here is a volume of “ Political 
Tracts," 1789-1790, which contains a pamphlet by Sir John 
Riggs Miller giving his speeches in the House of Commons, 
and several documents, amongst which are copies of letters 
From the Bishop of Autun (a Lopy of the same pamphlet is 
in the library of the Royal Institution). The letter to whir 11 
h» referred in hie speech Is ns follows — 

TAe Bishop of Autun to Sir John Riggs Mil |sr. 

“ Parrs, afi Mars, 1790. 

“ J'ai apprise Monsieur, que veus ivies presetitA au Parle- 
event d’Angtaterre un beau travail sur la Reductfat fle* 
Mesures JV^-ru devoir faire une Proposition apr Jdnrtme 
sujet k notre AsfemblAfc National* tie m*etnprehK r dL Vov^ 

I ’addresser, H me parole dign* de J'Eboqife aotuelfe <khfe k» 
deux Nations se enneertent pour la fixation dVh* 
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Invariable, el quelles consultant ensemble la Nature pour 
amver k ce rAmltat important. 

11 SI cette Idle vous parent juste, Monsieur, si vous pensAs 
<qu'un grand blen dolt en resultrr, c’est A vous qu’il 
appartlent d’en assurer le buccAs, et j’ose vous le recom- 
nienddr : imp long letups les deux Nations «e sonL devisees 
pour de values pretentions ou de Coupables Interets, il est 
temps que deux Peuples libies ussofirnt leurs elTorts et leurs 
Travaux pour une Recherche utile uu C-enre Hu main 
* J'ai I'hunneur d'etre avec des 
11 Senliinens respeclueux, 

' ‘ Monsieur, \otrr trfes humble 
“ lit trAs ubeissant serviteur 
" L’Evkc d’Avn s 

l'n Sir John Riggs Miller, Hurt 
“ Member of the House of Common', London 11 
(L'he English printer seems to hove taken some liberties 
with the foreign language ) 

Parliament was dissolved on June n, 1790, so the com¬ 
mittee ceased to exist, and it appenrs llint Sir John Higgs 
Miller was not re-alerted m the next Parliament 

I have been unublc to ascertain the date when the Bi«dmp 
of Autun made his pioposition to Lhu National Assembly, 
and if, In doing so, lie referred to the action taken in the 
House of Commons' In the pamphlet of Sir John Higgs 
Miller is a reprint of a papei which the Bishop of Autun 
sent to ajl the members of the National Assembly, with a 
note attached saying th.it he UHisidrrrri that it would be 
preferable to print his proposition than to make n speech 
on the subjert 

This paper contains the following paragraph, when re¬ 
ferring to the measurement of the pendulum —"11 mVst 
Impossible de douler que TAngleterre, qui dans ce moment 
paroit vouloir s’omiper de la reduction cle scs mesures, 
aver tie par votre determination et invitde par vous, no se 
rdunlre A la France pour IVxliution d'une enlxeprise que 
nos relations de rommerce duivent rendre lommune et 
dont lo rAsultat doit appartemr un jour au Monde entier " 

It will be a surprise to many to learn that there was any 
connection, even of the remotest kind, beLween the action 
of the British House of Commons and the proposition which 
vltimately led to the metrical measures and weigh la 

The committee that was appointed by the French Academy 
-cm August 22, 1790, reported on March 19, 1791 
(** Hiatoire dp I’AcadAmin Royale des Sciences," Annde 
MDCCLXXXVIIL, published in 1791, pp 7-16) 'I he 
committee considered three proposed standards of length, 
the length of the seconds pendulum it the Latitude of 45°, 
which was rejected in consequence of Its Involving the 
artificial element of time, the measurement of an arc of the 
equator, wblch was also rejected, because of the di(Amities 
that would attend such un operation in an uncivilised 
country, and the measurement of an arc of the meridian, 
whirh was adopted, and the io,ooo,oooth part of the quad¬ 
rant was selected as the standard of length 

The account given by Delambre of the measurement of 
the arc of the meridian from Dunkerque to Barcelona is 
most Interesting; he was commissioned to measure the 
northern section whilst Mdchain undertook the southern 
portion. Delambre left Paris with orders from the King, 
■and before long he found them of little use, he had a 
difficulty in obtaining money for the expenses of the work, 
«nd at one lime he was dismissed, as It was thought that 
fils opinions were not in aqcord with those prevalent in 
Paria, Late* he was permitted to continue the undertaking 
Hn found that many of the church towers and spires whirh 
taid been used in the survey of 1740, and which ne Intended 
Wptoylng again, had been destroyed; he could not use 
wgnal Arts, for they were thought to be signal! to the 
enemies of the country, and when he covered some of his 
JfatkMs with white sheets, so that they might be more 
Ymle at a distance, they were supposed to be standards 
the counter revolution and it was ftkressary to place blue 
hod.mf .bands cm (hem to calm the suspicions of the aopy- 
* .When M Attain had completed his wprk In Spiln he 
JJmS. not allowed tq return Jo Paris, and although be 
i^rtlan of the survey, he died before the deter- 
dmailhdl^tMt BtAmferd* hatThton brought tp a conclusion 
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Notwithstanding ail these advers' circumstances and dll* 
1 appointments, Delambre’s account is remarkably free from 
| bitterness 

' It had been determined to submit the whole survey to a 
| ommittee of foreign suentihe men, so that it should have 
1 an lntcrnnlional charaiter, and the meeting was fixed for 
| 15 vendAnuaire an 7 (the 6th October, 1798), the survey, 
j however, wus not completed until about two months later, 
'the account of the invitation to this final meeting Is best 
given in Delambre's own words — 

1 " On a vu que le premier prnjet avoit M d'inviler la 

SouAtA royal* de Londres A com our ir avec I'AcndAmie des 
Sciences A la fixation de I'unitf fondanientale, mais l’unitd 
1 project* Atoit alors la longueur du pendule La mesure de 
1 In niAndienno Atoil une entre prise bien plus considerable, 

; er d'une trop U ngue durcc pour qu'on pfit se flutter de la 
1 voir terminer par les (omniissaires r£unis des deux nations, 
lorsque tant de ranset probables et prochuines pouvoit 
trembler la bonne intelligent p entre leurs gouverneniens 
| LYvenement ne prom a que trop tftt rombien telle rrointe 
1 6tdit fondle Mais les mesures trrnunfra, avnnl d'en 
j ddduire les t ansi'qurnres, il n'v n\oit plus nucun incon¬ 
venient, on dcvoit au inntiaire truuver un avantage rdel, 
a sou me tt re le travail A I'exauien de tnus les savans de 
1 'Kurnpc, et loutes Its puissances amirs ou seulement 
neutrt's furent mviu'us .1 nomnirr de* dump's A ce rongrAs 
dune espAie tuute nuuvrllc ” (Mccham and Oelnmbre, 
“ Hnv du SystAme niAtrique Decimal," Paris, iHnb lome 
1 11 Disinurs prAliniinuirc," pp ) 

| I es s.iv.ms Al rangers venus pour prendre part A ips 
| travaux Atoient MM /Lnene et van Swinden, dApulAs 
I bataves, M Halbo, ddpuld du roi de Sardaignc, remplacA 
! depuis par M Vassal 1 Land? rnwj\i' par le gouvernement 
proviso ire du FiAmont, M Hugge, dAputd du roi de l)ane- 
mnnlc, MM Cisear et PAdrnvi'x, di'pute> du roi d’Espagne, 
M habbrom, ddputd de 'foscane, M I'nmhim, rMpufd de 
li KApublique romaine, M Masiherom, dr'pufA de la 
KApublique cisalpine, M Multedo, dAputA de la RApublique 
ligurienne, et M IrallAs, ddpulA do In Republiquc 
hi Ivftique 11 (foe. cit p 92), 

At that time England could not have been lonsidered 
one of 11 les puissances nniies," for war was declared by 
France against England in 1793, and continued for nearly 
nine years 

It has been the custom to discredit the Royal Society with 
having instigated the refusal of the French invitation, but 
there is no induahon whatever that the matter was at any 
time referred to the society The count il minutes do not 
contain any mention of the invitation, and if the society 
had formally or informally suggested or approved of the 
refusal, it is inconceivable that the Duke or Leeds, who 
was at the time a member of the council, although a not 
very regular attendant at the meetings, would have omitted 
to mention such a support of hi« action With regard to 
the absence of any English men of science on the last com¬ 
mittee of revision, it seems certain, from Delumbre's state¬ 
ment, that an invitation was not sent, and the minutes of 
the council of 1798 and 1799 4re silent on the subject 

Without the kind assistance of others it would have been 
impossible for mn to have obtained the Information above 
given, and I take this opportunity of tendering my sincere 
thanks to the Marquess of Salisbury, Sir Eric Barrington, 
Sir Courtenay Ilbert, Dr K T. Glazebrook, the officials of 
th-3 Royal Society and of the Public Record Office, for their 
help, and lastly to niy former colleague, Prof Alfred Lodge, 
who first put me on the right track by furnishing dales 
which much assisted the seaich 

If hRBEKT MlLIEOD. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

CambriiHjK —1 he Sedgwick prize m geology U awarded 
to H. H. Thomas, 11 * A , Sidney Sussex College, 

Z. U Ahmad, B,A , Trinity College, has been dectel 
to the Isaac Newfon studentship in physical astronomy. 

The Medical College, Lahore, has been added to the. list 
of recognised schools of medicine, 
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A syndicate is to be appointed to draw up a scheme of 
Instruction and examination in mining engineering, with 
a view to the requirements of the Coal Mines Regulation 
Amendment Act, 1903. 

Thb Secretary of State for War ha9, on the nomination 
of the Seifate of the University of London, appointed Sir 
Henry Roacoe, F.R S., to be a member of the War Office 
Advisory Board for Military Education, as a representative 
of the university 

Tub King has been graciously pleased to promise a 
donation of 100 guineas in response to the appeal of the 
Senate of the University of London for funds to build and 
endow nn Institute of Medical Sciences under the control 
of the university A large sum is needed tn carry out the 
scheme. Donations, which may be extended over a period 
of three years, should be sent to the honorary treasurers, 
Dr. J K Fowler and Mr. H. T Butlin, dt 35 Clarges 
Street, W 

Thb Senate of the University of London has adopted the 
following resolution —“ That the Board of Education be 
informed that the Senate, while in no way wishing to 
cause any postponement of the appointed day, think it 
desirable, in the interests of education in London, that the 
University should be closely associated with the Education 
Committee to be appointed by the London County Council, 
and that persons experienced m education should be members 
of that committee " 

1 he new Paddington Technical Institute of the London 
County Council was opened by Sir Arthur Rlicker on 
February 27. The premises have been acquired for a sum 
of 15,000!, and are now admirably equipped as a technical 
irstitute Sir Arthur Rucker, tn his address, said that the 
new institute represents what those in connection with the 
lxmdon University have long desired to see carried out— 
the union of the forces which have been engaged already in 
die work of teaching What is being done at Paddington 
must be done on a larger scale elsewhere throughout the 
metropolis so as to bring the schools into closer contact with 
the university, for until the combination of forces was 
effected they could not realise the full advantages of the 
sjsteni they wanted to inaugurate. Cooperation will be the 
note of the education in the future. The chairman of the 
London Technical Education Board, in proposing a vote of 
thanks to Sir Arthur Rlicker, mentioned that in the course 
of a short time it was intended to erect a power-house at 
the new institute and establish an engineering laboratory 
for the purpose of carrying on a motor-car school 

At a meeting of the Senate of the University of Wales, 
held at Bangor, it was resolved to present an address of 
congratulation to Sir Henry Roscoe in connection with the 
forthcoming celebrations. It was also unanimously desired 
by the Senate that Principal Griffiths should represent the 
university In hii official capacity of Vice-Chancellor at the 
opening of the new laboratories by the King at Cambridge 
The memorial circulated by the Royal Society with refer¬ 
ence to the teaching of science in schools was read by the 
Vice-Chancellor and discussed A protracted discussion 
took place on a motion relating to the desirability of 
framing a scheme for the matriculation examination by 
which Latin would cease to be compulsory, and on a division 
taking pla?e the n otion was carried by a majority, 
a committee being appointed to bring the matter before 
the Senate In a more definite form later on In connection 
with a recent petition presented to the University Court by 
the Mayor and an inAuenlial deputation from Swansea on 
behalf of the Swansea Technical College, a committee was 
appointed to .draft a scheme, to be submitted to Parliament, 
for conferring on that college certain privileges of affili¬ 
ation to the university. 

Lord Kblvin distributed the prises and certificates, gained 
during the past session, to the etudenta of the Northampton 
Institute, Ch? ken well K on February s6. During the course 
of hla address, speaking of the work of the London Technical 
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Education Board, Lord Kelvin said .—“ Many must feel 
regret that that board will cease to exist In the course of 
a few days. The new board which La to take ite place wtU 
have all kinds of education under its charge-—primary ’ 
secondary, and technical It will need m ore money, and ( 
hope it will be courageous and not fear to make a call on 
the rates when it 19 convinced that the payment of them 
will be for the benefit of the ratepayers," Continuing Lord 
Kelvin remarked.— 14 When you think of the great dis¬ 
coveries of Faraday in England and of Henry in America p 
and the succession of workers from their time to the pre¬ 
sent day who have added so much to our knowledge, you 
cannot help being struck with the enormous progress which 
science has made within a comparatively short period; and 
perhaps that progress has been even more remarkable and 
striking at the beginning of the twentieth century than 
during the whole of the nineteenth century Many of these 
discoveries were for the moment in the realm of pure 
science, presenting no prospect of practical application, bur 
what is to be thought of a scientific investigator who only 
looks for an immediate practical application of the result of 
his labours J The electrical discoveries of Faraday and 
Ifenry would never hove been made if those great men had 
contented themselves with asking Cui bono ?—who will 
benefit by them? The every-day workman would be all the 
happier for knowing something of rhe laws of nature de¬ 
veloped In the work he is called upon to perform The 
habit of mind of thinking scientifically and bringing scien¬ 
tific knowledge to bear on the practical work of Life not only 
contributes to the work being well done, but also ro the 
richness and mental wealth of the work " 

1 he Prince and Princess of Wales paid a visit on February 
34 to tho Battersea Polytechnic, on the occasion of the 
tenth anniversary of the opening of that institution by the 
present King. The Prince of Wales distributed the prizes 
and certificates gained by the evening students during the 
past year, and Her Royal Highness opened a number of 
new rooms which form an extension of the domestic economy 
department Addresses of welcome were read by the chair¬ 
man of the governing body of the polytechnic and by the 
Mayors of Battersea and Wandsworth. The Prince of 
Wales, in replying, pointed out how much the success of 
the London polytechnics was indebted, first, to the far- 
sceing thought of the Charity Commissioners, who twenty- 
one years ago suggested that the funds of certain ancient 
City charters should be devoted to the establishment in 
different parts of London of polytechnic institutes, and alio 
to the City parochial foundations and the Technical Educa¬ 
tion Board of the London County Council In the course 
of hla address to the prize-winners, His Royal Highness 
remarked — 11 Probably at no time in the history of our 
country has there been a greater demand upon the in¬ 
tellectual powers than there is to-day. Keen competition 
and rivalry characterise the existing relations between com¬ 
munities and nations Prof. Huxley some years ago pointed 
out with regard to our industries that we were in the 
presence of a new struggle for existence; and more recently 
Sir Norman Lockyer, Tn his address to the British Associ¬ 
ation last year, went further, and declared that the scientific 
spirit, the brain-power, must not be limited to the workshop 
when other nations utilise it in all branches of their adminis¬ 
tration, and he declared that universities and other teaching" 
centres are as important as battleships and big battalions, 
and are, in fact, essential parts of a modern State 1 * 
machinery." By thus directing attention to the principle 
that national development depends upon the provision made 
for the cultivation of brain-power, the Prince of Wales has 
advanced the plea put forward by Sir Norman I^ockyer In 
his presidential address at Southport. The Prince evidently 
recognises that the progress of a nation Is promoted by ttys . 
forces of higher education and research; and his conviction 
should encourage far-seeing statesmen to face seriously the 
question of organising the forces which will make us equpfc 
to Germany of the United States in the struggle for eoty , 
merclal supremacy. It must be dearly understood that tbe„ 
scientific ipkitr-inquirine, critical, and progress) v** 4 s” 
essential in the polity of a modern State | and tor thi* ftteoe 
it Is to be hoped that the Prince of Wales's ramMcemf wfc 
well considered by on* political leaders. 
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SOCIETIES AND ACADEMIES. 

London. 

Royal Society. Jinuiry 38.— 11 The 1 Islets of Langerhani 1 
4>f the Pancreas. By H. H. Dole, M.A., B.C., George 
Henry Lewes Student. Communicated by Prof. Starling, 

y.R § a 

Since Ant described by Lanuerhans, in 1869, the 11 islets 11 
liave had various functions assigned to them, on the assume 
tion that they are independent structures embedded In the 
pancreatic tissue, the prevalent view regarding them as 
ductless glands furnishing an internal secretion necessary 
for normal carbohydrate metabolism. 

1 Lewaschew and others have stated that intermediate 
forms exist between the “ islets ” and the ordinary pan¬ 
creatic alveoli, and that the abundance of Islets and the 
prevalence of intermediate forms are Increased by activity 
•of the gland. Lagnesse described a conversion of secretory 
alveoli into islets and vice versd during embryonic develop¬ 
ment. 

These observations were made on the pancreas of the 
dog, cat, rabbit and toad, in conditions of rest, exhaustion, 
starvation, and after ligature of the duct The tissue was 
hardened In a sublimate-formaldehyde mixture, cut in 
paraffin, and stained with toluidine blue and cosine. 

In the_ resting pancreas of all the species examined, the 
intermediate forms described by Lewaschew were observed, 
and In the toad Indications were found of a reconstruction 
of alveoli from islets. 

In the condition of exhaustion, produced, In the 
mammalian pancreas, by intravenous injection of secretin 
during anesthesia, In that of the toad by hypodermic in¬ 
jection of the same substance, a very extensive conversion 
of secretory alveoli Into 11 islets " was observed, specimens 
being obtained from a dog with the greater part of a lobule, 
from a toad with the greater part of the whole pancreas 
so converted. 

The effect of starvation, observed in a stray cat and In 
toads from the laboratory tank, was similar, but slighter 
in degree. 

In the dog and rabbit, occlusion of the duct caused an 
Interstitial fibrosis, the areas of tissue not destroyed 
assuming the 11 Islet " condition The preformed islets 
appeared to have no special immunity. 

February 4.—'" On the Origin of Parasitism in Fungi ” 
By George (Principal Assistant, Herbarium, Royal 

Gardens, Kew). Communicated by Sir William T 
Thlselton-Dyer, KC.M.G., C.I.E , F R.S 

The hitherto unexplained problem as to why parasitic 
fungi are usually confined to one, or at most a few closely 
allied host-plants is shown to be due to chemotaxis. An 
extensive series of experiments was conducted with both 
parasitic and saprophytic fungi for the purpose of deter¬ 
mining the positive or negative chemotactic nature of 
various substances occurring normally in plants Among 
such may be enumerated saccharose, glucose, asparagin, 
malic and oxalic acid, and pectase. Practically the germ 
tubes of all fungi are poaltlvely chemotactic to saccharose, 
•and the reason why all plants containing this substance are 
not attacked by every kind of fungus is because certain 
other nbstances present In the plant are negatively chemo- 
tactic or repellent to the germ-tubes 

Immunsr specimen 1 of plants belonging to species attacked 
by on obligate parasite owe their Immunity to the absence 
or small proportion of the Substance chemotactlc to the 
Mnwlto. This discovery wilt assist in the production of 
pumme strains of cultivated plants, all previous attempts 
itt* tW»' direction having been conducted along lines of 
ffapteat resistance. 

; ' Purtly saprophytic fungi can be educated to become para- 
f sowing the spates on a living leaf that has had a 
res positively chanotartlc to tne germ-tubes of the 
experimented *wlth Injected Into Ite tissues. .By 
fottni a parasitic fungus Asa t* led fo attack a 

PJlQt * 

eppefimstyts prove what has hitherto Only/been 
that parasitism on the part of fungi If 

foort especially during tin mght or la 
jNWtjUr, owing fo, the jpeattr «f tin 
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cells and to the presence In excess of the chemotsctic sub¬ 
stance In the cell-sap. 

February u —' 11 On Certain Properties of the Silver- 
Cadmium Series of Alloys." By T. Kirke Rose, D.Sc. 
Communicated by C. T. Heycock, F.R.S 

The attempts made at the Royal Mint to produce uni¬ 
form standanl trial plates of silver and copper have been 
unsuccessful owing to the segregation of tne constituents. 
The cooling curve of the alloy shows that solidification 
begins at 900° and ends at 778° after passing through a 
pasty stage, during which rearrangement of the con¬ 
stituents can take place, with the result that the uniform 
distribution of the silver is disturbed The cooling curve 
of the alloy containing 9a 5 per cent of silver and 7 5 per 
cent of cadmium Is found to resemble that of a pure metal, 
showing no appreciable pasty stage, and on testing plates 
made of these materials they were found to be uniform In 
composition. The alloy is exceedingly ductile, and no 
difficulty is encountered in making assays on it by any of 
the well-known methods In preparing large ingots It Is 
necessary to pour silver into a suitable amount of molten 
cadmium, this method minimising the Ion of cadmium by 
volatilisation The cooling curves and the micros tincture 
of the whole senes of alloys of silver and cadmium have 
also been studied, and evidence has been obtained of the 
existence of a number of compounds. The alloys contain¬ 
ing from 100 to 80 per cent, of silver are homogeneous at 
all temperatures below the solidus curve, although they 
I appear to contain two bodies between the eolldue and 
liquid us curves 


<f On the High Temperature Standards of the National 
Physical Laboratory. an Account of a Comparison of 
Platinum Thermometers and Thermo-junctions with the 
Gas Thermometer " By J, A Marker, D Sc. Com¬ 
municated by R T Glazebrook, F K.S 

This paper contains an account of a continuation of the 
work of Dr. P, Chappuis and the author (Phil Tram , A., 
1900) on a comparison of the Scale of the gas thermometer 
with that of certain platinum thermometers, from below 
zero to 6 oo° C. 

The results of this work confirmed the experiments of 
Callender and Griffiths, and showed that the indications of 
the platinum thermometer may be reduced to the normal 
scale by the aid of Callender's difference formula 

d^T- pt -a[(T/ iqo ) 1 -T/ iooJ, 

where pi is the platinum temperature, T the temperature 
on the normal scale, and I a constant which, for pure 
platinum, is about 1 5. 

The temperatures chosen for the determination of 8 are 
o° C-, ioo° C-, and the boiling point of sulphur. 

In the present paper the work Is exterulid to a tempere- 
ture of 1000° C., a number of standard thermo-junctions 
of platinum—platinum-rhodium being also included in the 
comparisons. 

The gas thermometer employed for this work was pre¬ 
sented to the laboratory by Sir Andrew Noble. The bulbs 
used were of porcelain, glazed Inside and out, and the gas 
used wds pure dry nitrogen The thermo-juncifone were 
carefully compared at a number of fixed points up to 
960° C., before use, with concordant results. A special 
potentiometer designed arid made in the laboratory enabled 
the thermo-junction readings to be taken with groat 
accuracy 

The platinum thermometers employed were one of Che 
three used by Harker and Chappuis In their earlier work, 
and a new one belonging to the British Associations The 
different Instruments, after determination of their constants, 
were tested together In specially constructed electric resfot- 
ance furnaces, heated from a special battery In which 
temperatures from 40o°-uoo° C. could be very steadily 
maintained for considerable periods. Special winding en¬ 
abled a compensation to be made for the greater cooling 
effect at the ends of s the furnaces, so that over a consider¬ 
able length the temperature wae exceedingly uniform. 

The investigation shows that.— 

(1) The readings of the platinum thermometerq BA, and 
|C 2 which may be taken as representative Instruments, 
when; reduced to thd air male by the use of Callender's 
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difference formuln, Hre, up to a temperature of 1000° C., 
in dose agreement with the results obtained from the con¬ 
stant volume nitrogen thermometer, employing chemical 
nitrogen, and using the received value for the dilatation 
of the Berlin porcelain, of whlrh the bulb is mode 

(a) The platinum thermometers agree very closely with 
a set of thermo-]umhons representing the temperature 
scale of the Rrkh&nnblult, based on measurements with a 
gas rhermumeter having a bulb of platinum-indium 

As the results of these experiments seem to justify verv 
completely the use of Tallendar’s parabolic formula over 
a wide range, a Lible has been calculated by which the 
value of '1 mm) be obtained directly from the value of pi 
for a range of temperature extending from — 2oo°-noo° ( , 
and for the vnlue 1 5 of the constant 5 

11 A New Method of Oetoding hlertncnl Ow illations " 
By J A I wing, LI, D , I* K S , and L. H Walter. 

Ihe paper describes .1 deteunr of elpttncal osullaiions 
suitable for wireless telegraph) It 19 based on Ewing’s 
h) s teres is tester, .md employs ihe change which elerl rival 
oscillations produvr in the hysteresis uf a magneto liiplul 
exposed to reversals of magnetism b> means of .1 revolving 
field. Ihe hysteresis muses the magneto metal to be 
di Jigged after the field, and this drag is opposed by j spring, 
a definite deficit Ion of the metal being thereby prod u red 
When the om illations art this deflection undergoes .1 sudden 
ihiinge which ioiisIiIuIgh the indication 

l nder the conditions hrst experimented on, the authors 
found, as they expected, ,i reduction of the hysteresis de- 
fleiLian when the <ist illations acted But in later experi¬ 
ments, when the magneto metal was arranged in the form 
of a fine insulated steel wire Lhrough whuh the eleilru.il 
osiillations were caused to pass, it was found that ihev 
proilmed a large increase m Ihe deflection 

In the instrument exhibited the revolving field is supplied 
bv an eleitromagnet with long wedge-shaped pole pieces 
between whuh a long bobbin of the steel wire is pivoied, •*» 
that the magnetic drug lends to make K tuin on Us axis 
It is controlled b> a spring and furnished with a mirror 
or othpr indicator of dcflei tiun 'J he bobbin is wound with 
about 500 turns of No q(i gauge hard-drawn steel wire, in¬ 
sulated with silk, Lhe winding being non-indiuhve It is 
immersed in oil, which serves to sLeudy the deflutom as 
well as to remforre the insulation 
lhe detector gives quantitative readings, and, in some 
uses, Lhe definition may be loo large fu be easily read by 
the stale For this purpose a variable shunt is provided, by 
which the deflection tan be regulated 

For the purpose of wireless telegraphy, the instrument 
haa the advantage of giving metrical effects The benefit 
of this in facilitating tuning, and in other respects, need 
noi be insisted upon 

From the physical point of view, the augmentation of 
h)Btn-eais is interesting and unlooked for It is probably 
to be ascribed to this, that the oscillator) circular magnet¬ 
isation facilitates the longitudinal magnetising process, en¬ 
abling the steel to take up a much larger magnetisation 
nt each reversal than it would otherwise take, and thus 
indirectly augmenting the hysteresis to such an extent that 
the direct influence of the oscillations in reducing it Is 
overpowered 'Ihe net result appears to be dependent on 
two antagonistic influences, and, in fine steel wire, under 
the conditions uf the experiments, the influence making for 
increased hysteresis, as u result of the increased range of 
magnetic induction, is much the more powerful. 

Linnaan Society, February 4.—Prof S. H. Vines, F.R.S., 
president, in the chair.—Mr C. E talsnon exhibited two 
specimens of EpUobiurn collmum t C C. Gmel., from Scot¬ 
land, with a aeries of E. montanum and E lanceolatum for 
comparison .-*-The S r a ilSiwt gave an account of re¬ 
searches Into the physiology of the yeast-plant (Saceharo- 
mycts Cerrvuiat). He directed attention to the fact 
that though this plant conclste of but a single 
minute cell It produces a variety of enzymes or ferments. 
diastase, inveriase, jfluease, 9 ymase, as well as an 
undefined enzyme, protease, which digests protefd matter. 
The proteolytic activity of yeast has engaged the attention 
Of fnany observers, of whom Hahn ana Geret express the 
opinion that the plant contains a protease which reeembles, 
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in some respects, the pepsin of the animal body, in other 
respects the trypsin. In November, 190a, the discovery Of a 
protense resembling the recently discovered ere/win of the 
animal bod) was announced by the president. Since ihen 
he has endeavoured to determine whether or not the proteo- 
I) tic phenomena of yeast may not be due In part to the 
presence of an enzyme of this character, with results which 
mduate that this is the rase A filtered water) extract of 
\cast readily decomposes the simpler protetds, such as 
ill bum oses and peptones, into non-proteid bodies, such as 
leucin, tyrosin, Sir , as indicated by the tryptophane-reaction. 
Suih un extrait was, however, In no case observed to exert 
any digestive action upon a higher proieid, such as fibrin. ' 

1 he conclusion to> be drawn Is that the protease extractable 
from veasi bv water is an erep&m Yeast contains a 
protease that digests fibrin If )east be extracted with a 

2 per ceni. solution of common salt, a liquid is obtained 
whuh digests fibrin with certainty. What, now, is the 
nature of this protease that digests fibrin? Though the 
point can only be finally settled by Separating and isolating 
ihe two protenbefi, the probability is that this peptonismg 
enzvme is j vegetable trypsin The conclusion suggested 
bv the observed facts is thur yeast iontains at any raLe two 
proteases, the one an erepsin, the other probably a trypsin 
—Mr E S Salmon gave an aiunint of his further re- 
Miarihes on the specialisation of parasitism in the 
Ii.rvsiph.il CrC. The comparative inoculation experiment!* of 
1650 leaves uf various species of Bronius, carried out by the 
author, have shown that a very high degree of specialisa¬ 
tion has been rent hed in the adaptive parasitism of Erysiphe 
Gram mis, DC' , to the different species of the genus Bromus 
'l his specialisation has involved the evolution of a consider¬ 
able number of 11 hiologu forms 11 of the fungus. The facts 
obtained show not only the high degree of specialisation 
which the fungus has undergone, but also that each species 
of Bromus possesses distinctive physiological characters 
existing (omoniilanlly with Ihe specific morphological 
characters 

Physical Society, Feb 12.—Annual general meeting.— 
Dr R T Glazebrook, F R S , president, in Ihe chair. 
The president delivered an address in which he dealt with 
one or two matters connected with the theory of the miiro- 
srnpe 

EniNHURCII 

Royal Society, Tanusry 4,—Prof. Duns in the chair. 
—In a paper on the Bilateral origin of the epiphysis in the 
cluck. Dr John Comoran showed that the epiphysis in 
the chick arises in the form of two bilateral outgrowths, of 
which the left Is by far the better marked of lhe two. 
These results correspond in their main features with those 
already obtained by the author in the case of the Amphibia. 
The evidence is gaining ground that the epiphysis ia 
bilateral and not mesial in origin —Prof. A. C. Mlftotioll 
gave an account of a multi-metre resistance bridge, which 
he had constructed for investigations In which very strong 
currents were to be used. There were Some special features 
fur securing steady pressure contact lhe many standard 
coils which could be arranged in a great variety of way* 
were loosely wound in long cuds, and the temperature was 
determined by the change of resistance of a platinum Coll 
wound similarly in the heart of the collection of resistance 
colls. The coils were made of Beacon wire, and had alt 
been carefully standardised by the Board of Trade.—Ttoo 
mathematical papers by the Rev. K. H. Jaeksaa dealt with 
certain fundamental power series and their differential 
equations, and an additional note on generalised functions 
of Bessel and Legendre. 

January iB.—Dr. Robert Munro In the chfal/.—fapf- 
Graham Karr read a paper on the early development of 
motor nerves and myotome* In Lepidoskm paradox*. Fit*. 
Photographs taken from untouched negatives ward ahovfa 
illustrating the following points ‘-^{1) the feet that f$e 
motor nerve trunks existed as metamerkifly repeated 
bridges of granular protoplasm at a period when mygme 
and spinal cord ware still In contact; (3),that tbatierr* 
trank was at fltst naked; that later oh It hegtett a 
covering of yolk-laden mesenchymatpus pfnttdpUretn «i 
spread Itself out aftd fpvntsd a continuous pratemgUk 
weath; and (4) that at certain stages qtaiptete 
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comM be observed between motor nerve trunk and the proto¬ 
plasmic body'ot the myoepithelial cell, of wlmh, indeed, 
llye for pier was merely a tall-like prolongation In regard 
to the myotonies, it was pointed out that the greater part 
Of {He fully-formed muarle segment was derived from the 
ouIfr trail of the myotome —Dr T H Iryeo read a 
paper dn the histology of the blood in the embryo 
of Lepldosiren paradoxa , part i , structure of the resting 
and dividing corpuscles '1 he material loaned by Prof 
Gighom Kerr is exceptionally advantageous for the study 
of fell structures. '1 he large red corpusdes, sop in 
diameter, have a definite fibrillar structure, with a broad 
fibrillar equatorial band round the equator in the resting 
disc-shaped corpuscle 'I he nucleus has a very coarse 
chromatin network which stains differently from that of 
all the other nuclei, taking in and and basic mixtures only 
the acid dye The chriHiHigimics in mitosis react similarly 
No ccntrosome Is present in the disc-shaped corpuscle, but 
it appears .is a double body with exceptional distinctness in 
iiviil and round corpuscles As all stages between the flat 
disc and the round corpuscles are found, it is probable that 
the disc rounds up before division, and as the centrosome 
disappears when division is even, that it is formed afresh 
B r each division 'J he leucocytes are found in several 
varieties’—a small mononuclear hyaline corpuscle, a large 
mononuclear form With distinct protoplasmic meshwarks 
basophil in reaction, and polymorphonuclear granular 
corpuscles. The granules are eosinophil, \ ary much in sire, 
ana accumulate in the cytoplasm until it is entire!) filled 
with them- These corpuscles are Actively tmutboid, ,ind 
each possesses a large permanent rentrosome and attraction 
sphere, evidently related to the amoeboid movements, A 
paper by'Mr E J Itn, on the development of Xrnopus, 
was also read, and was full) illustrated by u fine series of 
lantern slides 

Paris 

Academy of Sciences, February 22.-M Mascnrt in the 
chair,—On some points in the theory of algebraic func¬ 
tions of two variables and their integrals Emile Picard. 
Refractomeiru. studies relating to the constitution of 
methmlc cyano-acids A Hatter and P Ih Muller. The 
introduction of negative radicles into neutral molecules such 
as camphor, acetoacetie and malomr esters gives rise to 
substances of dearly acid function to which the name of 
methime acids is applied Ten of these compounds, in 
wiilch the negative radicle is cyanogen, have been prepared 
and their refraction and dispersion measured, with a view 
to throwing light on the question as to whether they possess 
a ketomc or enolic constitution It is shown that the ex¬ 
perimental numbers approach more nearly those calculated 
on the assumption or the enolic. formula than those required 
for the ketonfc formula. It is possible, however, that some 
of the divergences noted may be due to the association of 
three negative groups with the same carbon atom — On the 
genus Orhnannla, and the mutations of certain Atyides 
£. L. lousier./ The author regards Orfnianma liertshawi 
as being a mutation of Alya buuleaia, which presents 
the peculiarity of recalling the immediate ancestral form 
of the Atya.—The action of human senim on some patho¬ 
genic trypanosomes ; the action of arsemous add upon 
Tr. gambunse : A. Lave ran. It has been shown by 
Dutton and Todd that the trypanosome obtained from 
horses in Gambia and Tr. gambiente are probably not 
Identical, and the author has found that these two patho¬ 
genic trypanosomes are clearly differentiated by their re- 
•fctlon towards human serum. The former Is dearly though 
lightly affected by human serum, whilst Tr. rambisnse 
ts completely refractory. An experimental study of the 
vmrknfa remedies that have been suggested for the amelior- 
jttkto of trypanosomiasis shows that anemous add is the 
OMyimn possessing marked effect, and this Is required In 
Join doses- ,1| Is possible that treatment with this in the 
stages pf sleeping sickness,^ before nervous lesions 
commenced; may lead to a curd.—The photographic 
cfjntffctleB pf phe Jctfan produced by the n-rays on a^ small 
j OHrofe 'spwMt 1 : ft. AHtndtwt. Reproductions are'given of 
iMnm'ilioiAid'flu increase in die actinic action of the 
by the action of the e-rays, and also showing 
by'a Crobkes’a tube afjt polarlaef. 
aHPj^rlMr f^oon^tlohs necessary to bbfnin rtirceesftd 
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results are also given —The direct addition of hydrogen td 
aniline . the synthesis of cycftohexylmrilne and of two other 
new amines Paul tabatlor and J. B. landersm. The 
vapour of aniline, treated with an excess 0/ hydrogen in 
presence of reduced nickel at 190° C , gives ammonia, rydo- 
he\>lamme, CgH^NH-, diryclohexylamine, (C a H n ).NH, 
and cyclohcxylaniline, C a lI B NH C a H u , the two latter being 
new A description is given of the physical properties of 
these amines, together with the preparation of the carbon¬ 
izes and hydrochlorides—On the soils of fossil vegetation 
of Sigillaria and Leptdodendron M Qrand'lury.— 

On a group of problems m geometry C Qulchard*-~Oir 
suites of analytical functions P Montsl.—On the repre¬ 
sentation of functions by rational fractions R de Monte sou* 
do Bailor*.—On the fragility of metals A Poret and- 
Henri Michel Lovy. In a former paper the authors have 
given a new method for measuring the effects produced 
b) shock in notched test-pieces In the present paper the 
results of the application of this method to two metals are 
given, and it is shown that differences in properties can be 
Lhu«* brought out which are not delected by the ordinary 
methods of testing —-1 he part played by the corpuscles in 
thp formation of the anodic column in tubes or rarefied ' 
gic.es It Ssllat. From the author's experiments the con- 
duMon is drawn that the luminescence of a gas to which 
th * name of anodic column is given follows exactly the 
tr.ijeitoi} wlmh would be expci ted for the negative cor 
pusi'les, and has no relation wnh ihnt of the positive loos 
A reproduction of two photographs showing the appear¬ 
ances observed with hvclrugen and oxygen tubes accom¬ 
panies the paper — I he laws of the anomalous propagation 
ol light in optical instruments Ci Ufnae.- I he relation 
between diffusion and vistntiiy J Thovort. 1 he diffusion 
constant, D, and the viscosity, f, wore measured for a 1 per 
tent solution of phenol in various solvents, and it was 
found thnt the product 0 / was a constant —Contribution 
lo the study of audition M Mar ago. Ihe study Of the 
ear 111 a pathological aLate has led the author to propose 
Mime modification in Helmholtz's theory of hearing—On 
Ihe speUruin of the arc C do Wattovllio- The method 
of Fleming and Petavel, devised to study the luminous 
intensity of the electric arc produced by an alternating 
lurrrnt, is upplied to a study of (ho spectrum under similar 
conditions Ihe modifications produced are such that the 
.in spectrum approaches in character that of the flame 
spectrum —On disruptive discharge at very high pressure 
J da Kowalski-—A new receiver for wireless telegraphy 
N Vnsilesco Karpon.—On the n-rays emitted by an 
electric current passing through n wire P J4gou. The 
rays were put in evidence both by the effect on the lustre 
of phosphorescent laluuni phosphide and by the action on 
a blue gas flame—the study of the law of photographic 
development as a function of the time Adrien Oudbhgrd. 

-A new improved t) pe of chronograph . Robert Ludwig 
Mond and Meyer Wlldarmann. In this chronograph the 
cylinder is fixed, and the style, with the electromagnet 
which actuates it, rotates round the cylinder. With a 
cylinder Oo cm long, a record lasting fifty minutes, and 
with on accuracy of i/joth of u mono, tan be obtained.— 
On the specific potent!alisation and the concentration of 
energy Ernest Bolvaur^—Experimental researches on 
distilfatiun Eug Ohajrabaf and J Boehorolioo* A 
study of the theory’of steam distillation.—On the mAitganl 
manganates of the alkaline earths V Augor and M BlNg- 
—The action of rarborne acid on solutions of sodium 
nitrite 1 Louts Mounldr. The author controverts the con¬ 
clusions of MM C. ManA and R. Marquis, and shows that 
the liberation of nitrous acid In their experiments was due 
to the presence of potassium Iodide In their solutions,— 
On mannamme, a new base derived from mannpse. 
E Rous. Mannose is converted Into Its oxime by means 
of hvdroxylamlne; this is reduced, and the amUp separated 
in the form of the oxalate. Several salts and derivatives 
of the new base are described.—Researches on rlqlnine 
L- Maqssfins andL- Philippa- The formula C l H 1 N a Q J 
fc§ ascribed to this compound, which is the methyl ester of 
riclnlmc acid The latter acid appears to be the carboxyl 
( derivative of an imlnooiSthylpyridine,—*On the inversion or 
'sura* s L Mndsi— On Ihe simultaneous existence In 
living cells of diastases which posseM both acidising and 
rndud&g, properties, and on the oxidising power of re- 
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diiciaM ’ Emm. Fei|l-l»eoi A claim lor priority ai 
against MM. Abekas and Atoy.-^-Qn tha development of the 
vascular cryptygpini a G. Qhaiaiawtf/ The item of the 
fern Ja oonimtutef by the, fiRfoO of different parts, varying 
In number according to the Iffvel considered.—On the 

S atematlc position of tna erfdophytes of orchids; 1. Oallaud. 

iveral authors have obtained ffropi the roots of orchids 
fhlfgi altted %6 'FusaHum, but thetie would appear to have 
been external, the endophytic forms obtained from the cells 
of the orchid ace distinct from Fusarium —The mycelium 
and conldlan form of the Morel - Marin Molllnrd. —On the 
age of the human skeletons from the caves of Mentone 
Marcellltt Soul*. The skeletons would appear to be of the 
same age as the deposits in which they were found, corre¬ 
sponding te the warm and most ancient period of the 
Quatw'flary. Other skeletons found in higher layers corre- 
sposd to later periods of the same formation —On a tunnel 
•at Oupllz-Tauce, Transcaucasia E A. Martsl. —Re¬ 
searches on the emission of the e^ays in certain phenomena 
*>f inhibition . Aug. Ohnrpontlor and Ed Moyor. —The 
•action df the podium radiations on colloids, heemoglobin, 
fennspUp* and ua red corpuscles: Victor Hoiirl and Andr6 
MayOr 1 . The 0-rays, charged negatively, can precipitate 
positive colloids, and are without action on negative 
colloids. Oxyhemoglobin from the dog and the frog is 
tiftprfbfmed into methsmoglobin and slowly precipitated; 
Lai'bonoxyJjmmoglobln remains unaltered. Ferments under 
the action* of the rays slowly lose their activity, and after 
several days beoome completely Inactive*—The emission of 
the M-raye in certain pathological cases; Gilbert Ballot.— 
The influence of the radium radiations on the toxicity of 
snake poison C. Phloallo. The rays emitted by radium 
exercise an attenuating influence on snake poison, the in¬ 
tensity of which Is a function of ,the time —A physical and 
chemical method of recognising and measuring deep sub¬ 
marine currents: M Thoulefc— -Some new observations on 
phthirEoals in the vine. L Mangli and P. Vlala.— On 
the effects of grafting on tha vine Lucien Danlol and Ch 
UttPMIt 
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Institution or Civil Engineers, at B— Tha Premium System of 
Payment far Labour W. G. Banister. 

Physical Society, at B 

MalaColdoical Socibtv, at 3 —A Rtxumi of Recent knadlMs mi Ibe 
Structure of Felecypod GUIs Dr W. G. RldiWMi-wlBtiou of 
two new Special of Oputhouama from Borneo * t£. A. Smith.—On soma 
Nun-Marine Hawaiian Mollu'ca 1 C- F. Ancey,—New Spades of 
Molluscs from New Zealand, Rev W H Webster. 
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Royal Institution, at 3 —The Life and Work of Stokes: lord 
Rayleigh 
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in* jimMALS OF INDIAN GARDENS . 


lo ftw India* friends and, Acquaintances a Study of 
iha Wdtys df Btrds and other Animals Frequenting 
[#dtan Sfriets and Gardens By Lieut -Colonel 
D. D. CMngham, C.I.E., F.R.S. Pp viii + 423 
(London - John Murray, 1903.) Price 12 s net 

B OOKS cm the animals, birds especially, that 
abound In Indian gardens tend to become 


lumerous. This is not surprising, for the wealth of 
inimat lila to be found in Indian cities, and especially 


n suburban gardens, far exreeds anything known in 
Europe. Not Only is the fauna much richer, but, as 
Colonel Ctmnlngham points out, all animals arc tamer 
and are protected by the human inhabitants of the 
country, 14 who," as he says, ,f are free from the desire 
to capture or kill any strange or beautiful living thing 
that they may meet with, who have no youthful 
hereditary instinct for bird-nesting, and in mature life 
no natural appreciation of 1 murder as a fine art.’ 11 

Whefhptf 4 ki last phrase is quite correctly applied to 
a race amongst whom Thugs and Daroits flourished 


at no distant period In the past may perhaps be open 
to doubt, but there is no question that veneration for 
animal life is a living principle amongst Hindoos and 
Buddhists, and consequently that in but few countries 
In tjhe world are wild birds and beasts more familiar 
than in India. 


in older works, but they are so interesting that they 
will bear repeating^ and thp liability -of all observer^ 
to error in noting the hdbits of 4 wild ahhnals is 06 
great that it is only by repeated observations that 
accuracy can be attained Moreover, many of the facts 
noticed, even if they hAve'been observed befor&,.aro 
not generally known As an instance of such con¬ 
tributions to natural history Ihc following account of 
the device adopted by a pair of “koils," the famous 
Indian fruit^uckoos, when engaged in laying eggs in 
the nests of crows may be quoted It is, of course, 
well known that the sexes in the kuil differ much more 
than they do in the majority of cuckoos, the male being 
glossy black, the female speckled brown, and it 
is extraordinary that a bird of inferior intelligent and 
inferior pugnacity should succeed in foisting its eggs 
0.1 a crow, its superior in both respects. 

" The order uf events is this when everything ^ 
ready and a desirable nest has been chosen, the cock- 
koil, conspicuous in his shining black plumage and 
crimson eyes, seats himself on a prominent percH, 1 * 
whilst the hen, in modest speckled grey garb, lurks 
hidden amongst dense masses of neighbouring foliage 
He then lifts up his voice and shouts aloud, his voice 
becoming more and more insistent with every repeti¬ 
tion of his call, and very soon attracting the attention 
of the owners of the nest, who rush out Lo the attack 
and chase him away. Now comes Lhe chance for his 
wife, who forthwith nips in to deposit her egg. Very 
often she does this successfully before the crows have 
returned, but every now and then she is caught in the 
net, and driven on, like her husband, utttmng volleys 
of shrill outcries ” 


The richnes* of the vegetation in Indian gardens 
will in a few months, if not checked, convert any 
vacant apace Into a thicket, and the cover that Is thus 
produced affords a great attraction to the wild animals 
of the neighbourhood. Calcutta, where most of 
Colonel ^Cunningham's notes were made, has a richer 
fauna and flora than Indian cities in general, and 
amongst its suburban gardens* arc the beautiful 
Botanic Gardens of Shibpur, which are unsurpassed in 
India, aftd.tltp fauna of which has long been almost as 
famoua a* Use flora. 


Of the opportunities afforded by Calcutta suburban 
gardens for*the observation of birds and other animals 
Colpnel Cunningham has made admirable use, and his 
note* may tie fairly compared with Aitken’s well- 
known f Tribes on My Frontier " and " A Naturalist 
°M the Ptafrrf " So far as it has been possible to check 
the ooOOunts In the present work, all the animals, 
blasts, reptiles, hatrachians and fishes arc 
identified, and the accounts of their habits 
*** jaS? 1 observation, not, as is so frequently 

from tales told by imaginative natives of the 
GAbfltaL, Only one instance has been met with in 
d Mafi Cotonel Cunningham's experience is opposed 
other Writers. He soys that tree^n^k^i, 
mfeteribans, are 11 decidedly ill-tempered 
yPj te very ready to bite "^(p v 338). The e*- 
Ae.present writer la precisely the contrary, 
probably some explanation of the 


S r thgt,many Of the observations now re* 
^eo^ made by other writers and published 
^ 3,^601 


Many of the notes on snakt k & arc interesting, and 
in this case even the 11 snake-stones ” may be believed, 
one may be quoted. 

“ When there was much demand for stores of dried 
venom for European laboratories, the old snake-man. 
in Lhe Zoological Garden at Alipur was sent out every 
autumn to collect as many snakes as possible for use 
during the ensuing winter His excursions generally 
lasted for a week or two, and then he would return 
laden with sacks full of snakes Once he came back 
in great triumph bringing n hundred and fifty cobras, 
and it was a gruesome sight to watch him loose the 
mouth of one of his sacks and plunge his arm down 
into it in order to haul out one after another of his 
prisoners. The cobras were so crowded and 
hampered in their,confined quarters as to be quite un¬ 
able to raise their heads ana necks for the downward 
stroke with which they normally lay hold, and the man 
knew so well where and how to seize them, that the 
chance of his being bitten was really very small.” 

It is to be regretted that the plates in this book are 
by no means so good as the text. Some afford a fair 
idea of the birds or other animals represented, though 
even in this case, as in the two coloured' views of 
adjutants by day and at roost, the figures are some¬ 
times caricatures, and the majority appear to be copies 
of indifferent Indian native drawings. Colonel 
dunningham is too good an observer not to be aware 
that neither the colour nor the relative position of the 
head, wings, and body during flight of the Indian 
swifts represented in Plate xiv. is comet, that the 
ante on Plate vl. (p. 112) should opt be shown as larger 
than the eggs of the blue-thmmd harbet, and that the 
crow In the front of the plate opposite p. 60 ought to 
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have the head and neck grey and not black like the 
11 corbies ” in the background. There Is evidently 
some error about these figures, for they are referred 
to throughout the book as Plates 1 ., ii , &c , whilst the 
corresponding numbers are only marked on t^em ex¬ 
ceptionally and sporadically 
But although the illustrations are not so good as 
could be wished—and all who have had experience in 
similar matters know how very difficult it is to secure 
good figures of animals—the perusal of the present 
book may be recommended to all who are interested 
in the animal life of India W T. B. 

ENGINEERING SCIENCE 
Strength and Elasticity of Structural Members. By 
R J. Woods, M.lnst C E. Pp. xi + 310 (London. 
E. Arnold, 1903.) Price 10s. 6 d net 

URING the last fifteen years there has been a 
rapid growth in the number of engineering 
students taking a full course at one or other of the 
many institutions in Great Britain and America which 
offer instruction in the necessary subjects, and as a 
result there has been a steady stream of text-books 
written especially for this comparatively new class of 
college students. The strength and elasticity of 
materials is a branch of engineering science which 
must be thoroughly mastered by every student, no 
matter to what branch of engineering he eventually 
proposes to devote himself. It is not surprising, there¬ 
fore, that a number of text-books devoted to this sub¬ 
ject have been published during the past few years, and 
it is hence a somewhat difficult matter for any author 
to show much originality in his treatment of the 
problems which have to be solved Mr. Woods has, 
however, been able to deal with several points in a 
fresh and interesting manner The book will be 
especially valuable to the private student on account 
of the very excellent series of examples at the end of 
each chapter, with the solutions given in every case. 

The first chapter is devoted to graphical statics, and 
after simple definitions of the triangle and polygon of 
forces, the funicular polygon, and the graphical con¬ 
ditions of equilibrium, the methods of solution are ex¬ 
plained, and then applied to the practical problems of 
the graphical determination of stresses in roofs, 
girders, and framed structures. In the next three 
chapters the relations between stress and strain are very 
fully and carefully discussed, the properties of the 
ellipse oT stress arc deduced, and the results are 
applied to the determination of the principal stresses 
'in a beam- In a text-hook of this nature it is 
very important that complete tables should be 
given of the weights, strengths, and other proper¬ 
ties of the various materials used by engineers in 
structural work, and it may be well to point out that 
the tables given on pp. 7s and 73 might have been 
considerably increased, and certainly would have been 
improved, by the addition of a column giving the 
elastic lltnjt ki tension for such materials as wrought 
iron, mild steel, &c. 

In dealing with bending and bending moments, a 
slight inversion of the actual order adopted would 
* MU 1793. VOL. 69] 


probably have facilitated the reading df the private 
student, that is to say, in chapter v. it would have been 
better to have placed the formulae confl£f&fig ^trpss 
and bending moment at the_ end rafter than alt.the 
beginning, after all the preliminary work of determin¬ 
ation of bending moment, drawing of shear and bedd¬ 
ing moment diagrams, &c., had been fully treated 
The author has introduced into the chapters dealing 
with beams the graphical methods for finding the 
equivalent area or modulus of section of beams; this 
useful piece of work is too often omitted from fte 
ordinary text-books. 

As the book was originally written In the form of a 
senes of lectures for students at the Royal Indian 
Engineering College, it naturally deals with one or 
two branches of the subject not usually considered in 
elementary text-books; for example, stresses at the 
joints in masonry structures, stresses due to earth 
pressure at the back of retaining walls, and the 
strength and design of riveted joints for structural 
work, are all fully discussed, line book is a good, 
clearly written text-book, and will probably be a useful 
work of reference not only to the engineering student, 
but to those engaged in actual practical work. 

T. H, B. 

SCHOOL GEOMETRY. 

Theoretical Geometry for Beginners . Part iii By 

C H Allcock Pp. vih+113. (London Mac¬ 
millan and Co., Ltd., 1904.) Price is. 6d. 
Elementary Geometry Section lil. By Frank R. 
Harrell, M A, B.Sc Pp. vill + 285 to 360. 
(London . Longmans, Green and Co , 1904.) Price 
is 6 d 

Rudiments of Geometry for Junior Classes. By M- 
Wilson. Pp. 228. (London , W. R Russell and 
Co.) Price is. net 

Geometry on Modern*Lines For Elementary Students. 
By E. Springfield Boulton, M.A. Pp. vili+xrf. 
(London * Methuen and Co., 1904.) Price 2s. 

HE text-book by Mr. Allcock, of which part iii. Is 
now issued, Is an excellent substitute far Euclid 
for those teachers who wish to confine attention mainly 
to deductive geometry. Experimental and practical 
work is not entirely omitted, but it occupies a very 
subordinate place. The book is very attractive qn 
account of its admirable and incisive style and the 
beautifully clear manner in which it is got up and 
printed, and it cannot fail to give satisfaction 
wherever adopted. The present part includes the more 
important propositions of Euclid, Book il., alsp Book 
Hi., Props 35-371 and Book iv„ Props. 10-16, In 
many cases the algebraical equivalents follow the 
geometrical proofs, and mutually illustrate one 
another In some of the propositions If would-fxjave 
been a great advantage if simple trigooom^l^l 
equivalents could also have been giVem 
chapter on the radical axis is included, and ahfftetes 
to the numerical examples are collected at (he 
the book* t 

Hie geometry by Mr. Barrel} dlaplaye 
mendaUe originality In the manner of jNpjgpb. 
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The section treats of solid geometry, after 

Euctkt and of the mensuration of simple solids 
Particular can ha* been taken in regard to the 
figures; they art drawn irf oblique parallel or metric 
projection, are lightly shaded, and arc very effective 
indeed. A few problems on the setting out of such 
figures to scale, and of the measuring of dimensions 
from them, would have been interesting and instruc¬ 
tive Also hi this section we should like to have seen 
some account of the graphic representation and 
measurement of position in space by means of ortho¬ 
gonal projections. In* the geometry of the prism, 
pyramid, wedge, cylinder, cone and sphere, geo¬ 
metrical, algebraical and trigonometrical methods are 
very happily and naturally combined, resulting m a 
fuller treatment than Is usually met with in similar 
text-books; many welt selected numerical examples are 
worked Out. The prMhoidal formula is explained and 
applied to specific eases. Altogether the author is to 
be congratulated on the production and completion of 
a very excellent text-book of elementary geometry on 
modern lines. 

In the 14 Rudiments of Geometry " the author gives j 
a course which she claims to have introduced success¬ 
fully at the Municipal Technical School, Gravesend 
It is based on experimental work, and is carried 
on along with practical geometry. Specific drawing 
exercises are set, and the pupils arc required in each 
case to write out ill their own words an account of 
what they have done, and of any inferences or dis¬ 
coveries they may have made Formal proofs then 
follow, and are intended to be based on the collective 
suggestions of the class; these in turn are reproduced 
on paper by eaeh boy or girl independently. There 
are two appendices containing between four and five 
hundred exercises in geometry In these the old 
school of art course is too prominent It seems to us 
that the scheme of the book is unduly extended, and 
that the work must suffer from lack of freshness and 
variety before the- pupils have proceeded very far 

There is little that we can commend in the geometry 
of Mr. Boulton, The author attempts to cover too 
much ground, in the comparatively small space avail¬ 
able, so that nothing is very satisfactorily accom¬ 
plished. 


OUR BOOK SHBLF. 

.1 d Gesptdche Uber die tndiaiduelle und 
. {MMi Gestoltune m der Nolur By Franz 
_;Pp- vii + 380. (Leipzig: Engelmann, 

Brice 6 j. net. 
ifttatot but very serious book is an expression of 
S*e»P*n attempts to reach some clearness in re- 
J fe conceptions of species, variety, breed, Ac., 
i has had to deal with in the course Of his 
stodles. He discusses . the profoundest 
f biology How far jstorganic form a fiznc- 

1 substance? What Is the natural re- 
jilldlngt? Can one distinguish Between 
Inti pheji me accessory characters of, in- 
I What ls the ml meaning of metamor- 
mtttfatlon of organs?* What is the 
,tip|$4ft Of variation and, mutation and 

fawiVoitf 6 q1 



modification f How nre we to define species, variety, 
ahJ breed? What is the scope of hybridisation and 
in-breeding, of isolation and selection 9 In short, 
Fran/ KraSan traverses the whole field of evolution- 
theory. And jet the result, to our mind at least, Is 
deplorable- nothing short of a pathetic waste of careful 
and assiduous thinking, for he has cast his book in 
the form of dialogues between Arthur, Erwin, Fritz, 
Julius, Raimund, Walther, nnd possibly some others 
whose acquaintance we have not been able to make I 
They are most honourable gentlemen, with a facility 
of discourse and a knowledge of biology that make 
one blush; they bid one another a most courteous 
11 Auf Wiedersehen ” after discussing 11 System und 
Phylogeme, 11 or the Hieraciums of Central Europe; 
they reappear cheerful and rocksurc, like Job's 
friends, to reiterate their various convictions, while 
the reader undevoutly wishes that they would all die 
off and leave Franz Kralan to tell us in plain German 
*het he really means 

We are told that the 11 sachkundige Leser," which 
we had mistakenly assumed to mean ourselves, should 
have no difficulty in appreciating the incognitos of 
Arthur, Erwin, Fritz, and Company, bpt there are 
puzzles enough in nature without making more in 
biological literature, and we “ give it up ” Not, how¬ 
ever, without saying that the author has the results 
of much careful work and thought to communicate, 
the pity bemg simply that he has hidden his light 
under the bushel of a method of presentation which 
is anachronistic, repel!ant and absurd. We hope that 
he will feel himself impelled to part company with 
Aithur, Erwin, Fritz, &c., and tell us in a short essay 
what he really thinks about individual and specific 
characters as these occur in nature J A T 


Vegetaftombtlder. By Dr. G. Kars ten and Dr. H. 

Schenck Plates 48. (Jena : Gustav Fischer, 1903.) 

Botanists haiW been distinctly tardy in taking advan¬ 
tage of the facilities offered for introducing photo¬ 
graphic illustration into descriptive books Some 
American elementary text-books contain very excellent 
flower studies and ecological scenes, but practically the 
only standard work in which full advantage has been 
taken of photographic reproduction is Schimper’s 
11 Pflanzengeographie," in which the epoch-making 
physiological treatise is embellished with magnificent 
illustrations 

It may be assumed that the success of Schimper’s 
book prompted the publication of this work, in which 
the illustrations form the main feature, and the text 
is added by way of explanation and comment. The 
work has been issued in eight parts, each of which 
may be purchased separately, and each part contains 
six plates illustrative of a particular region or repre¬ 
senting plants associated by common characters. 
Three parts deal with tropical lands in which moisture* 
loving plants abound, and these contain illustrations 
of rain-forests in Mexico, Java, and Brazil. The 
superabundance of vegetation does not lend itself well 
to photography, but tne extraordinary development of 
climbing aroids and epiphytes is well shown. Another 
conspicuous feature of these regions is the prevalence 
of large-leaved plants—species of Heliconia, Calathea, 
Begonia, and many belonging to the order Mela- 
stomacea—which constitute the ground vegetation. 
Owing to the more obvious characteristics and the 
reduced number of plants growing ih dry or exposed 
Situations, the photographs of South African scones, 
of the seashore vegetation of Brazil, aiidjdf Mexican 

r s are the most successful. Of th6 general 
actfcr sketches, Interest attaches to that showing 
the* growth Of lpomoea pes-caprae t hut quite thtitioet 
strilung is the illustration of the spread of the^tedg* 
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plant Remtraa martUma and the grass Stenotaphrum 
amencanum. Many of the illustrations are limited to 
the study of a single tree or shrub, indeed all in the 
parts which deal with monocotyledonous trees and 
economic plants. 

The editors, Drs. G Karsten and H Schenck, have 
provided a very useful and instructive series of plant 
studies, and it is to be hoped that the publishers will 
be encouraged to arrange further series. To the 
botanist and plant lover, as well as to the student, 
these carefully prepared illustrations should be of very 
great interest, and will help to make more definite the 
written descriptions of travellers 

Photographic Failures. Prevention and Cure By 
11 Scrutator " pp 94 (London Published for the 
Photogram by Daw barn and Ward, Ltd, 1903) 
Price is. net. 

Thv subject of this book will appeal to numerous photo¬ 
graphers, for many arc the pitfalls which they try 
to avoid 

Negatives may be too hard or too dense, thin, 
fogged, unsharp, spotted, curiously marked, &c , 
and prints may suffer from many similar blemishes 
A hook that will inform the photographer of the 
remedies that may be applied to the particular fault in 
question is one that should be thoroughly welcomed 
11 Scrutator," of the Photogram , seems to have sup¬ 
plied this want, and confines his antidotes to the 
problems which beset the practical photographer. The 
method of treatment adopted is to describe each failure, 
fault or defect, then to state the causes to which they 
are due, and finally to suggest either the preventatives 
or the remedies to be employed, In the case of nega¬ 
tives he gives some specimen negative prints on thin 
transparent paper to show how incorrect exposure and 
development affect the relative tones The book is one 
that will be very useful to every photographer. 

Up-to-Dale Tables for Use throughout the Empire 
Weights, Measures, Coinage. Compiled and 

written by Alfred J. Martin. Pp. 251. (London 
T JFisher Unwin, 1904 ) Price 2s 6 d. 

The compiler of this collection of tables believes that 
the adoption of the metric system of weights and 
measures for use within the Empire is near at hand, 
and it is to "be hoped his optimism will be justified 
He maintains 11 that if the metric system were made 
compulsory for railway companies; were adopted by 
the Bank of England; and shown on our Ordnance 
Surveys; that within a very short time the system would 
be generally adopted throughout the Empire.” It is 
unnecessary to ao more than mention a few of the 
numerous tables provided. There are tables showing 
the relations of various weights and measures of water 
and of its density at different temperatures; a com¬ 
parison of British and international systems of physical 
units, and of measures of time The little book should 
certainly serve to popularise the decimal system. A 
penny supplement tor beginners, intended as a guide 
to simple arithmetic and to show how decimals can he 
taught at an «rly age, Is also published. 

Arithmetical Examples. By W. G. Borchardt, M.A , 
B.Sc. Pp. vlil+279. (London. Rivlngtons, 1903.) 
Price 3s. 

These examples, with the exception of one paper, are 
taken from the author's " Arithmetical Types and 
Examples " recently noticed In these columns. The 
exercise* are numerous and well graded, and Id draw¬ 
ing th&n up Mr. Borchardt has kept the recOmmend- 
atknfcbf toe Mathematical Association Committee 
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LETTERS TO THE EDfcOM. ^ . 

f The Editor does not hold himself respons&U for epbdehs 
expressed by his correspondents. Neither east he stfuferfOBs 
to return , or to correspond with the waiters of. refected 
manuscripts intended for this or any other part of NaTQXA. 
No notice is taken of anonymous communications j 

Rdntgen Rays and the 7 Rays from Radium, 

It hds been proved by Mr. Strutt that, for the y rays Of 
radium, the relative conductivity of gases vanes approxi¬ 
mately as the density, whereas there is a wide divergence 
from this low in ihc case of Kontgen rays Taking air as 
the standard, the figures given are 1 — 

Denshy y Rsyi RMftgen Rays 
Mr 100 1 00 100 

l arhon dioxide 153 153 160 \ 

Sulphur dioxide a 19 a 13 7*97 * 

('hloroform 4 3a 4 88 319 > 

Methyl iodide 5 05 4 80 7a o 

Prof. Rutherford suggested some comparative experiments 
to ascertain if the more penetrating Rdntgen rays, after 
passing through thick metaf screens, were similar In their 
action to the y rays of radium. The experiments have 
proved that the relative conductivity imparted to gases by 
Rontgen rays is a function of the penetrating power of the 
rays employed, and the results obtained approximate to 
those found for the y rays rather than to the high figures 
previously quoted for Rdntgen rays. 

In the experiments, two electroscopes were placed side by 
side, completely enclosed in two thin lead vessels the sides 
of which were 1 8 mm thick A large " hard 11 bylb and 
a powerful induction coil were used. The rates of dis¬ 
charge for air were ascertained to bn Identical, and one of 
the electroscopes was then filled with gas under examin¬ 
ation, and the rates were again measured 
In the case of sulphuretted hydrogen, for which a ratio of 
!»iv to one has been obtained for ordinary Rbntgen rays, the 
present experiments for penetrating rays showed a close 
equality with air This Is in agreement with the relative 
conductivity obtained for the y rays Results of a similar 
character have been obtained for chlorine and for air 
saturated with chloroform. Further experiments are in 
progress to compare the relative conductivity of a number 
of gases for the two kinds of rays 
'f he results so far obtained indicate that the differences In 
the relative conductivity of gases, previously observed for 
Rontgen and y rays, were due to the great difference In tbe 
penetrating power of the rays In the two cases, and that, for 
Rdntgen rays comparable in penetrating power wllh the 
y rays, these differences to a large extent disappear. 

A. S. Eve 

McGill University, Montreal, February 18. 

Nature of the y Rays from Radium. 

The interesting results recorded by Mr, Eve in the pre¬ 
ceding letter on the relative conductivity of gases for very 
penetrating Rdntgen rays removes the strongest objection 
that has been urged against the common belief that the 
y rays are an extremely penetrating type of Rdntgen rays- 
All the experimental evidence so far obtained id now fir 
agreement with the view that the 7 rays are very pend* 
irating Rbntgen rays which have their source in tbe atom 
of the radlo-artlve substance at the moment of the expulsion 
of the ft or kathodlc particle. For example, 1 have found 
that the 7 rays from radium always accompany tbe 0 rays, y 
and are always proportional in amount to them* 1 In radtasi 
the 0 and 7 rays appear only in the third change 
in the radio-active matter which causes " exeltsdrncHVftWi*? 1 
11. in the fourth pf the chain of radio-active products 
result from the disintegration of the radium 
In addition, as Mr. Ashworth pointed out in a 
to this Journal (January afe), the fact that the 
7 rays from radium Is Independent of fts degree 01 
tlon points to the conclusion that the 7 rays 
the disintegrated atom, and are not 
by the bombardment of the rddium 
M mys, 

, On die theory of the nature of Rdntgen 
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toffee l*t$&tGetfge Stokes and Prof J.J Thomson, it is to 
l* fispectfea that Rdntgen rays would be set up at the sudden 
M well oe at the sudden stopping of the electron 
pc j||xMrm As a result of the sudden expulsion of the 0 
pordds from radium, It is to be expected that a narrow 
electromagnetic pulse, f.e a 11 hard 11 or penetrating t>pe of 
Rdntgen rays, would be generated In addition, on account 
of the great speed of the 0 particle, it is able to penetrate 
through a considerable thickness of matter before it is 
stopped A broad pulse or 41 soft " Rdntgen rays should 
thus arise at the point of incidence of the 0 rays 

E RuTHEHrORLl 

McGill University, Montreal, February 18 
_ 

Learned Societies ^ 

My attention has recently been directed to the letters of 
Messrs Buchanan and Hraviside, and I quite agree that 
the existing system of referring papers by learned societies 
is capable of great Improvement But what 1 wish to point 
out Is that every author who feels aggrieved has u remedy 
in Ms own hand*, which consists in abstaining for the 
future from sending paperv for publication to the society 
against which he has cause of complaint 

A sufficient supply of papers for publication In then 1 Trans¬ 
action* or Proceedings constitutes the hfe-blood of the 
Societies to which I refer, and if the supply were cut off 
these societies would soon die of inanition At the present 
day there are a large number of mathematiro-physual peri¬ 
odicals, most of which supply authors with a reasonable 
number of gratuitous copies of their paper for private* dis¬ 
tribution, so that authors gain the same advantages which 
learned societies offer (hem, without being subjected to the 
disadvantage of having their papers referred to a secret 
tnquuition composed of persons whom I can tcstifv, from 
personal experience as a former councillor of a learned 
society, frequently know far less about the subject-matter 
of the paper than the author does, and whose reports, to my 
own personal knowledge, have frequently contained errors 
from not understanding the papers. 

There is absolutely no reason why authors should employ 
learned societies as the medium for the publication of their 
papers, and if they have a legitimate cause of complaint 
against any particular society, the practical aqd common 
sense course to pursue Is to boycott it. If this were done, it 
would soon be possible to start a 11 British Journal of Mathe¬ 
matics and Physics " on the same lines as the American and 
various other foreign journals, the absence of which consti¬ 
tutes a very serious blot upon British scientific enterprise 

A B Basset. 

Grand Hotel, Alasslo, Italy, March 3 


A Dynamical System Illustrating tha 9 pectrum Lines 
and the Phenomena of Radio-activity 

Ik Nator* of February 35 there appeared a letter by 
Prof. Nagaoka, of Tokyo, relative to the stability and 
vibration# of a ring of negative electric charges revolving 
■bput g central positive charge. Prof. Nagaoka states that 
■uqi a system is generally stable, but as the result of an 
Investigation by tha method used by Maxwell for Saturn's 
Hag, I ogme to the conclusion some five \ears ago that 
the 4 * 9*01 X* unstable if the law of electric force be that 
51 tftMoKem square and the magnetic force be neglected 
OttMtadiQy I thought the result not worth publication, 
Of. Prof. Nagaoka's letter it may now be of 
kimi 4 #byoar readers. 

£* Collected Paper#, 11 vol i p. 315) And# the 
.THMito. anatton for displacements perpendicular to the 
* rjffg of revolving satellites to be 

"**'<** ^ n'^S+tR/a)!, 

« masa of Saturn, R/M*thfU of each satdlfte, 
of the ring la unity. The displacements are 
C jbo# (md+ip'i+v), where C, y are arbitrary 
t ijht arc from a point of the ring to the 
» H an Integer. 

number of sateflltea and r an Integer, we 

v-'.-Mantf mH* «ta' # \ * 


with 0 = twfp w , the summation Is taken for all values of r 
from'i to p— 1/2 if r be odd, and from r to pf7 if p be even, 
with the coefficient 1 for the last term in place of ft The 
disturbance which is most likely to cause instability is that 
for which m = p— 1 /a, or pfs, as the rase may be 

1 n the electrical problem K/ji is to be replaced by 
— e a /Mo 1 , if c be the charge and M the moss of each 
electron of the ring of radius a; the minus sign is due to 
the fact that the electrons repel each other 5 Is to be re¬ 
placed by +ge 3 /Ma*, if the central positive charge be qe t 
The frequency Oquatiun now Is 

nt 9 = (e*jMa n ) (g — J) 

In the same way the angular velocity ■ is given by the 
equation 

-■ = ( e a /Ma')(g-K), 

where 

K=S i/a sin 0 

Steady motion is possible so long as q>K, this motion Is 
stable (for these disturbances) if q > J 

All the terms of K and J are positive, and the lower terms, 
due to charges near the one considered, increase very rapidly 
as p increases Ultimately K is of order p log p t and J of 
order p* log p. The first few values are as follows — 

/hi 3 J_4 _l_ s_ll 6 | 7 I a 1 9 1 10 

J | o 35 | o 58 | I 16 | 2 24 | 5 o | 6*4 | ii*3 | 13 6 | 3i 3 

I find that K >p when p > 472 itbom , obviously I -»p when p > 7 
For an electrically neutral system it follows that £<S 
Prof Nagaoka considers the motion Lo be quasi¬ 
stable, let us therefore consider the VHlue of n 1 when 
In this rase K = a 80 Thus w* = (tf a /ma a )x5 a, and 
n ,a = — «"X3 a/5 2, n'= \/- i« xo 78. ihe time in which 
the disturbance is multiplied * h tunes, that is, 535 times, 
is thus 1 27 x the period of revolution , this implies a high 
degree of instability for p = 6, and a fortiori for £>8 

Let us now consider the radial and tangential disturb¬ 
ances, let their frequency be The frequency equation 
15 of the form 

(jc 1 — a) a = b — cx, 

where a is a positive constant, and b>a a , c is smaller than 
either, and, in fact, vanishes when tn=zpf a In the Saturn 
problem b can be mode less than a 9 by making the number 
of satellites small enough, but in the electrical problem this 
cannot be done. 

Since b = 0 for ni = />/a, all arrangements of an even' 
number of electrons in a ring are unstable, this exchftdes 
^*2, 4 and b 



i)/a, 1 find 

for 


/= 3 - 

n=o 44 . 

«=■ 23, 
380, 

r*0 

5 : 

OSS. 

0 

7 * 

085, 

10 8o, 

O’ 


'lhe parabolas 

y = * a — a and y = b — cx 

in these cases intersect in only two points, thus two fre¬ 
quencies are imaginary, and the system is unstable. 

Of course, the whole investigation assumes symmetrical 
arrangement of the electrons when there are three rings 
the frequency equations involve toroidal functions and are 
difficult to deal with. The effect of magnetic force has not 
been taken Into Account, but 1 do not see any reason why 
it should seriously affect the conclusions 

G. A Schott 

University College of Wole*, Aberystwyth, February 39. 

P.S.—I am at present examining the case of three or more 
ring#, the axial motion for three rings can be made stable 
by taking the radii nearly equal and the electron# df the 
middle ring of opposite sign to those of the other two; as 
to the radial and tangential motions, I am not yet abfe 
to express an opinion. Two ring# are obviously unstable. 

March 7. 

The a-Rays, 

In (tying to repeat Btendlot's experiment# I have tpet 
with the psual lock of success, but one experiment I hove 
made #eem# worthy of record. A small quantity of radium 
shit yu accidentally spilled upon a barium piatinocyanldo 
sc re en ,, which consequently became faintly luminous Tit tW 
; dark, The Hght was very faint, and lit orafff |o see ft 
t 1 - 1 ir L* 
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dearly 1 placed the areen nearly in contact with the eye 
On couching the back of the screen with the finger. Just 
under the luminous patch, there was seen to be a perceptible 
alteration in intensity of the light. 

On pressing the screen with the finder the light seemed 
to become less Intense, and on removing the pressure the 
intensity was restored A piece of metal, whether cold or 
hot, produced the same effect as the finger, and therefore 
vital artion is not necessary for the phenomenon 

At first sight it seemed as though the effect Was caused 
by the muscular effort of the observer, for pressing the back 
of the head against a wall whilst the screen was in contact 
with the eye apparently made some difference in the bright¬ 
ness of the light, as also did clenching the hands, but in 
some cases the light was brighter and in others fainter, so 
that not much reliance can be placed upon the observation 
Another person’s hand was as efficacious as that of the 
observer 

I tried the experiment on two other persons without telling 
them what was to be observed, and In both cases they said 
“ the light is fading ” 

Ihe experiment is very easily repeated, and it might be 
Interesting to know whether it can be seen more readily 
than the n-ray manifestation The screen must not be very 
bright, a zinc sulphide screen does not answer at all 

W A. Douglas Rudge 

Wondbndge School, Suffolk 


Earth Structure 

Prof. Milne, in reviewing Mr. T Mellard Reade’s 
book, “ The Evolution of Earth Structure, with a Theory 
of Geo morph ic Changes," emphasises the demand at the 
present time for some theory which shall explain 11 pulsatory 
movements by which large tracts have been alternately 
raised and lowered " Mr. Reade has attempted to supply 
the want, but, as Prof Milne points out, his explanation 
is In some respects not very fundamental 

Just before any solidification had occurred, the hot viscous 
gases which originally composed our earth, under the com¬ 
bined influence of gravity arid diffusion, arranged themselves 
in such a way, each according to Its density, that the 
heaviest swarmed towards the centre, where the pressure 
was also highest, and diminished in concrn(ration towards 
the outside, where the pressure was at the same time lowest 
In this way an infinite number of layers would have been 
formed, in which the change of composition varied 
gradually but continuously from the centre to the outside, 
and the total composition at depths far apart was widely 
different. When such a. mass goes on cooling, where will 
solidification take place? 

The temperature of the earth's centre is probably much 
higher than the critical temperatures of substances with 
which we are acquainted, and such substances would there¬ 
fore be gaseous there Possible exceptions are the platinum 
metals, a few other elements, and eiidothemuc compounds 
The latter are quite stable and almost certainly easily 
formed at these temperatures and pressures, and they can 
also most probably remain solid at enormously high 
temperatures If so, ft la obvious that solidification m the 
mass of the earth's gases would have very soon occurred, 
not merely on the outside, where the temperature gradient 
was always very steep, but at some one or more, possibly 
deeply situated places where the layers happened to he of a 
composition nlore suitable In the circumstances, for the 
making of infusible endothermic substances—to us probably 
unknown—than those nearer the outside There would 
then be lavers of fluid sandwiched in between layers 
of solid., If pe suppose the temperature coefficient of ex¬ 
pansion in these localities to be similar to those met with 
on the earth h surface, any particular solid layer there 
would, as the whole earth cools, contract more quickly 
than the layers underneath It, until the solid would at 
length give way, and an escape of magma through the 
•rupture would relieve the tension, All the layers above, In¬ 
cluding the 1 outer mist, would respond to this explosion; 
but in time the cusfamaiy steady rats of cooling and con¬ 
traction would he resumed, which ultimately "leading up 
tjjjftar off," would culminate In the continued 

jMSMKpTof thok-whole process.- 
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Endothermic compounds can store enodtrbOS (tf&ntltiea of 
internal energy, which in suitable circiutuMoea offering 
conditions of less stability can be discharged. The simple 
rupture would therefore be complicated by the production nl 
chemical changes, by expansion add cpntrhctkm locally, and 
possibly even by regelatian. If in the eatth's Interior 
the coefficient of expansion increases with the temptfatpfft 
or wiih the pressure, there would be a tendency for the 
centre to shrink away from the layers above, and vesicles 
would result, as pointed out long ago by Fisher. As these 
vesicles would get larger and larger, a solid layer any¬ 
where here would be subjected to a strain as a result of 
the differential motion above and below it, and a collapse 
—obviously tending to become recurrent—would occur, 
which would ultimately affect fn outer crust periodically 
or spasmodically 

It Is tolerably certain that under oceans the outer crust 
is much thicker than it is under the continents ; the tempera¬ 
ture gradients teach us this, and,plumb-line measurements 
are also probably, most simply so explained- When a 
movement occurs below, we should consequently expect that 
the crust would 11 give " more Wider the continents than 
under the oceans. This would m'the long nujt an agency 
tending to counteract the effects Of denmMwrt, Ac., no 
that rontments should rise retttlvely to the oceans; and 
though no doubt local conditions could easily modify the 
easy applicability of this genoratisatlon to any particular 
case, this seems an eminently useful conclusion. 

It is not at once obvious that there la anything, oo far, at 
variance with any of the well-ftaaown facts discovered by 
the labours of Hopkins, Kelvin, Delauney. Darwin, Fisher 
and others, on the contrsry, the Joint results of their work 
seem to require a combination of solid and fluid which here 
appears to find adequate satisfaction. When it is so 
generally assumed that the first portion of the earth to 
solidify was the outermost part, it is, perhaps, not un¬ 
necessary to point out that that is, as a matter of fact, not 

S uite true In the atmosphere and hydrosphere we have the 
ghtest—and fortuitously the most volatile—of those gases 
which originally cooled to make our planet. Quite irre¬ 
spective of what may happen below us, we know for certain 
that the outside of the earth must cool soma zoo degrees 
before our descendants or their helium-breathing and 
demon-lika representatives will find solid air among the 
constituents of the rocks under our feet 
Kristlanla, February 5, £ha«lbs J. J. Fox 


Asymmetric Synthesis. 


Without wishing to detract from the Ingenuity displayed 
b> Dr. W. Marckwald In his 11 asymmetric synthesis* 1 of 
valeric acid, noticed in your issue 0/ February 35, we deilfe 
to point out that it is not a true asymmetric synthesis in the 
ordinary sense. 

The Ion of the acid or acid salt of ethylmethylmalonlc 
acid may exist in solution in two enannomorphously related 
forma 


COOM GOQM 



On the addition of brucine the least sriofafe |OlV WU 1 
crystallise out. This Is no more than the fe^tptatkfth of an 
externally compensated ion by Pasteur's well-luKrehipfOtiwf. 
Doth components of the salt will be active. The syfrasqPMij 
decomposition will, If no racemlsation occun$ tf necessity 
give rise to an active acid. Now this is a ter difkait 
thing from the problem attacked by Fischer 
Cohen and Whiteley, and Kipping. Id the# ^bnnp v-i ‘~ 
original substance whfch is to be rendered atatiMb,#, 
capable of existing In enantlomorphoutly rdatMktaWa^ii 
it is submitted to chemical change In comUoatH1 ###? 
active substance. ^ ■* 

It is for ibis reason that we Consider that Dr. 
cannot claim to have accomplished 1 


Iphe Yorkshire CoUegb, £sedi, FtbiWy 
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, GEOLOGICAL PHOTOGRAPHS . 

^HpLfi&lSTS will welcome the second issue of 
$foo4Dgrftpli* by the committee of the Bntish 
Ablation, appointed for the collection, preserv¬ 
ation. and systematic registration of photographs of 
geric^te&l interest. The circumstances which led to 



F10 1.—Ov«rfoldiiii 1 


1 Upper Carboniferous Limertone South of Lough Shinny, Dublin 
Pholugnphwl by Mr J A Cunningham 


the appointment of the committee were fully *ct forth 
in our review of the first issue (Nature, vol. Ixvii. p. 
ta, November, 190a). The value of these illustrations, 
both for teacher and student, is 
beyond question; indeed, as furnish¬ 
ing material for comparative study 
they may not infrequently prove 
useful to the investigator also 
may^not perhaps be regarded in the 
lint of a compliment when it is 
added that there is at least one uni¬ 
versity professor who makes them 
serve for examination purposes, but 
tUs' 1 b a perhaps too practical in¬ 
quisitor, who,.when weather per¬ 
mits, setSthis examinees in front of 
Brevbnifily unseen sections in the 
field* Every student, not to sav 
tepcher* of geology should have seen 
most of the phenomena somewhere 
ot dtfttir which these photographs 
molay, but it is very possible that 
tjraevmyotfte has; ills eves possible 
ftw some geologists have not seen 
an esker, and a pltchstonc- 
Wm- flow, J. e. not all three 


of scenery has been placed in the best of hand*. The 
subjects chosen for illustration cover a wide range; 
the Scdr of Eigg, with its old lava flow filling a valley 
now exalted into a conspicuous hill, is shown from a 
point of view not often selected, and with excellent 
effect; the column of the Hemlock stone, very 
reminiscent of the Sahara, offers an admirable illus¬ 
tration of wind abrasion, though it 
is said to have been at one time mis¬ 
taken for a sea-stack; a cirque in 
Bala rocks is interesting both in 
itself and on account of the associ¬ 
ated glacial and flu via tile pheno¬ 
mena ; the Cheddar ravine is a good 
example of an unroofed subterranean 
stream; and a boulder of Silurian 
rock resting on a glacially polished 
pedestal of mountain limestone 
affords a proof of the comparatively 
trivial amount of subaenal denuda¬ 
tion which has taken place since the 
rinse of the Glacial period; the cliffs 
of Muckross are an excellent study 
.11 jointing, here, as sharply shown 
as in a text-book diagram; the raised 
beach at Saunton Down End, near 
Barnstaple, is probably one of the 
finest examples of such beaches to 
be found in the British Isles; the 
classic unconformity of Old Red 
Sandstone on Silurian rocks at 
Siccar Point, referred to by many of 
the old masters and figured by 
Lyell in his 11 Elements,” is well de¬ 
scribed by Prof. Lap worth; there is. 
a good example of metamorphlsm 
produced by the great Whin sill; the 
rumbling hole in the ravine, Glenariff, co Antrim, is 
a triumph of the photographer's skill 

From so much excellent material (the series rom- 


» 


, of course, can be a substi- 


ij$£4br direct observation, but these 
h# are certainly the next 
dllg » it. 

,r dupe ia fcreptly enhanced By fm. i.—8 —■ 
hffMfetthe descriptions iuive In 

been entrusted to a 1*, * 

mplflar with the structure Illustrated; wp 
"Tiptoivfct Pttft* Bonney, Lapwortb, M*rr> 
jpot to mention jmm other \ 
the scietitlffc ilevcript^ 

iat £9) 




tf LijlMfndrmk VeitAeitmanum. 9 i«rab , n *ii *' Victoria Fork, imr 
Hrtm, dlsfov. Photographed!ky Mr. J R Stewart. 

t ' . ' 

prises twehty.four photographs) it ,s difficult to ohoora. 
Mt with'the kind permission of the photogtfofriftrs we 
met two eutuples for reproduction an fl reduced 
Stele, Which may be taken as fak specimens of the 
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whole The overfolded mountain limestone of Fig i, 
covered by Boulder-dny, presents many points of 
interest; the duplication of the Fold, just behind the 
figure in the foreground, is particularly well shown, 
and the various behaviour of the beds in the anticlinal 
to the right is most instructive, as is the onion-shaped 
synclinal, whirh succeeds it The second figure illus¬ 
trates pari of an ancient Carboniferous forest which 
extends over a considerable area around Glasgow, and 
is not seldom exposed by quarrying operations The 
trunks of the trees are rooted in dark coloured carbon¬ 
aceous shales, and covered with grey sandy shales 
and flaggy sandstones, in which their debris— 
branches and fragments of bark—lies scattered; over- 
lying the whole is a sill of intrusive dolente (un¬ 
fortunately quarried away, and so not shown in the 
figure), to which possibly they owe their preservation 
It is very gratifying to know that steps have been 
taken to protect this interesting exposure from the 
weather by roofing it over, though the scene must 
thereby lose some of the picturcsqueness suggested by 
the photograph, where the contrast of the graceful 
livimr trees with the stumps of the extinct and 
monstrous Crjptogams (one of these measures 3 feet 
in diameter) has a very pleasing effect. 

Ihc commULee is to be congratulated upon the 
great and general excellence of the work, and the 
editor of the scries for the admirable judgment he has 
displayed in making a selection from the vast amount 
of material at his disposal. 


ACTION OI ANESTHETICS ON PLANTS . 
TT not unfrequcntly happens that the passer-by in 
A aptumn is startled to find horse-chestnuts and other 
spring-flowering trees producing a second crop of 
flowers A similar occurrence is not infrequent in pear 
or apple trees and in the common laburnum This 
autumnal flowering is due to one of two causes In 
some cases after the flowers have been produced on the 
"old wood" or on short "spurs," the Kuretncbe of the 
Germans, formed in the previous autumn, other flowers 
arc produced on the long shoots of the present year. The 
difference in the general appearance 01 a tree producing 
it* flowers on the " spurs " and of one where the blos¬ 
soms are produced on the 11 extension shoots " Ss often 
greater than that observable between distinct species, 
and yet, of course, there is no specific difference be¬ 
tween them. The autumnal production of flowers on 
the yearling shoot* is generally assigned, but in a 
vague, indeterminate fashion, to changes in external 
conditions. Be that as it may, there are some varieties 
such as the Napoleon ^pear which every year behave in 
this fashion. The operations of pruning are regulated 
by the way in which the buds are produced on the old or 
on the new wjood of the year, so that the gardener has 
to take cognisance of appearances which Ought be, and 
indeed are, ^generally ignored by the systematic 
botanist, 

Aftothpr cotfae of autumnal flowering is due to pre¬ 
cocity or Anticipation. This is the matter which In 
particular had Suggested this note. The flower buds 
at* formed In ;thefr usual place, but, for some reason 
or other, growth and development are hastened, and 
the MAswchln ordinary circumstances should un¬ 
fold In the following spring are seen to expand in 
autumn. 

In one of the squares In Paris last autumn the whole 
or the greater part of the horse-chestnut trees were in 
bloom, young foliage being interspersed .among the 
ffowers. On closer examination it was seed that the 
older leaver hbd almost ail fallen prematurely or were 
*hri vetted upWH the roots had been deprived 1ti some 

1795 . VOL. 69] 



could 
;of ether- 
stage pf 
nap*, he 
more rapid 
of ether 
fgtured 
rfnseq’s ex¬ 
hale in Ger- 

df procedure 


way of their necessary supplies of watdfi^ Similar 
Instances of autumn flowering are to 

observers, and they seem generally to be du BBH toi^ier 
drought, to removal at an unpropitious pHm; Or to 
any cause which interferes with the noreW^HmUree of 
nutrition Allusion is made to these phcribtnena 
because they throw light on the experKh*t|fts of 
Johannsen, of Copenhagen, who was the first to 
show the effect of ether vapour in hastening the 
flowering period of various shrubs. The action of the 
vapour of chloroform and that Of other In arresting 
the movements of the leaflets of the sensitive plant 
(micncmn) have long been known* but Ihp action has 
been considered to be purely locpfcf*'^'. ' 

Mutters were in this state Wh ' 
his experiments further, and *vi 
tion, and proved that the flo " 
be hastened by exposure to 
He thought that if he shortenei 
the shrubs during which their 
would be enabled to induce the 
production of flowers. Exposui 
he found arrested the growth oj 
its earlier and more complete 11 1 
periments have been repeated oi 

many and in France, the general __ r . 

being the following. In a case. air-tight a* 

possible, the lilac bushes are placed at a temperAturfe of 
about 65° F. Light is excluded^ From the top of the 
case is suspended a small cup irifo'Which the ether Is 
poured by means of a funnel through an aperture, mad* 
for the purpose, and immediately closed Owing to the 
explosive nature of the vapour the greatest care must 
be taken to avoid the presence of any flame. Thirty or 
forty grammes of ether are enough for a hundred cubic 
litres of air. The plants are subjected to the Influence 
of the vapour for forty-eight hours On their removal 
from Ihe ether chamber the leaves fall, if they hove not 
already done so. The plants are theft removed to a cbol 
house and gradually subjected to forclnfg in the Ordinary 
manner 

By these means the expansion of ffm' hlpoini is 
hastened, the etherised plants producing iSslr hteomi 
several days before those treated in'^the' ordinary 
manner. The gam of a few days Is a matter of great 
importance to the grower for market 
season, as he gets so much better a prlcd fpr hfegOod*. 
Moreover, the rost of fuel is reduced, 'far Vftkfc mnbfl 
amount of heat is not required for vS #t 

have seen that the time required is dirflMWhra. y NoI 
only lilacs, but many other flowering shrtfttf haw* pefep 
experimented upon, and with such good result* 
the process has been adopted on a large feat*, iptS if 
our own country Mr. Jannoch has, we learp, 
the plan with most successful results. l " ' 

A writer in the Jardin of January 20 narrates fidW ht 
exposed plants of lilacs lo the vapour of etherjtt^ 
manner above described On December 7, it 
them to the greenhouse on December o, and on Ji 
1 the flowers were sufficiently expanded for use. 1 
decoration of his apartments. Other varieties foil 
at a few days' interval. Spiraea T hunbergit ethi 
on December 7 was in full bloom on December 
M. Mlnier, who made these experiments, pfej 
apparatus In a temperature of C., «i 

plants wore subjected to the ether vapour for 
hours. They were afterwards placed In a hopse: 
the temperature ranged from i3°-i6 * C at fllgfcf 
i5°-i8° C. by day. * , v 

The photographs showing the contra** between 
etherised and the non*etherwed plants ~ 

able and b&i' witness to the tfca — 

securing bloom'in the dull sefif 
^mums are beginning to §om Tt 
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Operation is most successful in November and 
fMgWer, and that if delayed until January the results 
ariij M h so serviceable, as flowering- plants can then be 
jM* 1 in the ordinary way 
^SlP iSurin ‘ se ^ that the anesthetics act by causing the 
of the water from the protoplasm, thus drying 
If uRo a certain extent and causing a suspension of its 
Dr. Johannscn’s observations are summarised 
iip-aj^hurc published in French by M Maumen6, and 
ddasl “ Nouvelle mdthode de culture for^e des 
arbustes et des plantcs sou mis A 1’action dc lather ct 
du chlcmforme/' Paris 1^03 Abstracts from these 
pi^blfcations have been given in various Continental 
and bdglish horticultural journals, particularly in the 
OctelftGr part of the Journal of the Royal Horticultural 
SlfttdCjf, which contains a paper on the subject by M. 
Bi JMsfstoine, of Nancy, to which reference may be made 
fior,ftlUbr details. 


Af. O. CALLANDREAU 

iTF'is but a short time since one read in the Bulletin 
k ' Astronornique the words of generous appre¬ 
ciation andC sympathy with which M Collandreau 
Cott^hitted to the grave the remains of his friend and 
cbjttiOffue M. Prosper Henry There was no suspicion 
tlMN mat in a very short time his own funeral oration 
Would have to be spoken, or thaL.thc staff of the Pans 
Observatory was so soon to suffer another almost 
IfTimtrgble Joss by the removal of another zealous 
equally renowned, equally devoted to the 
ijltfkfcats of the observatory, but adding to its reputa¬ 
tion tn a very different direction 
W^many years attached to the service of the observ- 
atcrf^i M Callandreau took pari in the routine observ¬ 
ation*, more especially confining himself to the extra- 
qi&idional work Small planets, comets, double 

» , each in turn came under his notice, but though n 
il and painstaking observer, he will not be 
renumbered for his diljg$ncc in this direction. 

Trained in a school directed by profound malhe- 
tftjaticians, in which, perhaps, the influence of Gylden 
fan be recognised, and gifted with an unusual analy¬ 
tic*! skill, he attacked nearly all the questions of 
Celestial 'mechanics, and everywhere left traces of his 
fftWOrftfl and inventive mind His acquaintance with 
all the resources of analysis as applied Lo the practical 
tiefcdp astronomy enabled him not only to improve 
(fee methods employed in some of the more recondite 
jlpffcticaEtoins of rndtncmatics to astronomical problems, 
jtyb^ndiiccd him to open up new paths of inquiry, which 
likely to exercise no inconsiderable influence on 
questions of abiding interest and prime import- 
Ifrdfc. It qrill be sufficient here to refer to his method 
$ treatment of definite integrals which occur in the 
cfttfculatlbns of planetary perturbation, to the consider- 
gave to the troublesome question of perturb- 
of small planets in which tne mean motion Is 
Wairfy commensurable with that of Jupiter, to his 
tateaslomtl reference to the theory of the moon, to the 
Je|urw Of the planets, to problems in geodesy* to 
[|ppv how wide An outlook he possessed over the 
i the difficulties of mathematical 
is perhaps In some measure to be re- 
i attention wandered over a variety of 
everywhere he illuminated the subject 

n il, greater concepthitiofi in a particular 
lave added to his reputation and^left a 
1 the history of his time, Perhaps Ills 
to the Theory of Cometary Capture M 
to treatise, and hi* service*, 


vat: 6m 


ipy will M loflg remem- 
t Mr qnatfes of being 


suggested by his professorial work in connection with 
the fccole Polytechnique, where he occupied the chair 
of astronomy His life was a busy one, divided 
between his duties at the observatory and his pro¬ 
fessorial engagements, while his kindness of disposi¬ 
tion induced him to give willing assistance to those 
who applied to him The writer of these few lines 
gratefully acknowledges more than one kindness he 
has received at the hands of this distinguished mathe¬ 
matician and astronomer 

Member of the Pans Academy of Sciences and 
honoured in his own country and among his colleagues, 
we look in vain for his name among the foreign 
associates of the Royal Astronomical Society Tne 
kind of work on which he concentrated his attention 
does not appeal to a numerous class of astronomers, 
especially would it fail to collect the suffrages of 
amateurs. But those who read his numerous papers 
will admit the ability by which they are distinguished 
and the informing character of their contents. We 
extend a respectful sympathy to the institution that is 
bereft of his services, to his colleagues who lose an 
illustrious example, and to his pupils who are deprived 
of an able and encouraging teacher W. E. P. 

NOTE b. 

An important step has been taken by the Colonial Office, 
in conjunction wilh the Imperial Institute, in giving expert 
assistance to a project of the British Cotton-Growing 
Association to start cotton growing on a large scale in 
southern Nigeria. A drtnllcd examination is to be mode or 
several promising districts in the Protectorate, in order to 
determine the suitability of the soil, climate, Ac., for plant¬ 
ing cotLon, the most important of these districts being the 
Sobo plains near the coast, where the Ethiope and Jamieson 
Rivers enter the sea. Mr W G Freeman, of the scientific 
staff of the Imperial Institute, formerly of the Department 
of Agriculture of the West Indies, has just left "England 
Linder instructions from the Colonial Office to cooperate in 
this matter with Mr P Hitchens, the local forestry officer 
in southern Nigeria, whose services have been placed at the 
disposal of the British Cotton-Growing Association by the 
local Government, In the e\cnt of a favourable decision 
being arrived at, the Colonial Office Intends to render every 
assistance to the British Cotton-Growing Association in 
organising the arrangements for cotton cultivation in 
southern Nigeria, whuh will be commenced this season, and 
on the results of these preliminary operations 'the extension 
of cotton cultivation In the Protectorate will depend. 

After practically fifty >ears’ connection with the Berlin 
Observatory, Prof Forster proposes to retire from the 
directorship, to which" he succeeded on the retirement of 
EncRe. The knowledge that-he enn survey a long period 
of activity and of successful work, and that he carries with 
hint the heorty appreciation of his colleagues, will be to him 
a source of satisfaction tin his well merited retirement and 
leisure. The observatory that he leaves to hie successor 
and the problems that engage attention now are different 
from those that he took over from Encko It woirfd be 
interesting to compare the present state of the observatory 
and its instrumental equipment with the condition In which 
-Prof. Fdrster found them when he joined the staff, In 
those ancient days the work of the observatory was to some 
extent hampered by the preparation of the national 
qphaneris, which, under the title of 11 Encke’s Astfo- 
hjpmischec Jahrbuch/’ attained such well deserved conaider- 
Gradually the Rechen lnstltut has separated itself 
more bd more from the observatory, until the name of the 
s 
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director is no longer connected with the publication. 
Further, though the Instrumental equipment has been ex¬ 
tended, and Is no doubt now in a high state of efficiency, 
yet the new director will probably find that larger telescopes 
are necessary to enable the observatory to compete with 
other national observatories. One may look for consider¬ 
able expansion in this direction under the guidance of an 
astronomer so well known as Dr Hermann Struve, who, it 
is reported, will take up his residence in Berlin next October 
as the director of the observatory. His reputation, built 
mainly on his admirable work connected with Saturn's 
satellites, will have confirmed him in the importance and 
advantage of instruments possessed of great optical power. 

A Revaccination Bill, promoted by the Imperial Vaccin¬ 
ation League, has been Introduced into the House of 
Commons by Sir John Batty Tuke, and Is backed by Sir 
M Foster, Sir J. Dorrington, Sir R, C. Jebb. Dr. Thomp¬ 
son. and Dr Farquharson among others The Bill provides 
for the revacclnatlon of all children between the ages of 
twelve and thirteen, exoept those who may be exempted in 
the way prescribed by the Act of 1898, or on medical grounds 
A manifesto in support of revaccination at school age has 
been circulated by the league, and has already received the 
signatures of a number of Influential persons, including the 
Chief Rabbi, Lord Kelvin, Sir Frederick Pollock, head¬ 
masters of public schools, heads of colleges, &c Mrs. 
Garrett Anderson, M D , the honorary secretary of the 
league, in a letter lo the Times solicits further signatures, 
to be addressed to 53 Berners Street, W , and headed 
“Manifesto in Support of Reiaccinatlon," and with the 
name, address, and style of the sender clearly written 

With regard to the article on the 11 Fish Hypothesis and 
the Transmission of Leprosy/' that appeared in Nature of 
February 35, Dr John Knott writes to point out that leprosy 
has disappeared from Ireland, though the condition of the 
people, especially on the west coast, has but little improved, 
and half decomposed fish Is still freely eaten. 

A COMMITTEE has been formed wlih the object of obtain¬ 
ing subscriptions for a memorial to the late Prof Nlcol, m 
association with the University of Aberdeen, In which he 
taught for twenty-five years. The form the memorial should 
take has not been decided, but a suggestion has been 
made that If a memorial brass, similar tb those erected to the 
memory of his predecessor and his successor, the late Profs. 
Macgillivray and Nicholson, were provided, and placed with 
them in the University of Aberdeen, the ornithologist, strati- 
graphist, and palnontologist who have brought honour to 
the university would be fittingly remembered In association 
with the scene and centre of their life work. The following 
are among the names of members of the committee —Prof. 
J- W. Judd, C.B., F.R.S , Dr. J, Horne, F.R S , Dr. B. W. 
Peach, F R.S., Prof. Stephenson, Prof. Trail, F.R.S , and 
Prof. J. Arthur Thomson The secretary and treasurer, to 
whom subscript Iona should be sent, is Dr W. Mackle, 11 
North Street, E|gtn. 

The French Association for the Advancement of Science 
hu decided, on the proposition of the president, M. Lafeant, 
to endow a counoNpf aatronomJcal physics in connection 
with the faculty of science of the Univwehy of Paris. The 
professor is to he M. Pierre Pulseux, of the Peris 
Observatory 

_ regret to set the announcement, In the DaAy 
ChromicU, that M. F» A. Fwqri, the eminent Fnndb 
geologist and mineralogist, died id Parte on March 7 in 
■n seventy-sixth yew. 

NO. f» 93 , VOL. 
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A telegram from Mayotts, one of the Comotqgmaffftdi, 
states that since February as a \olcanlc eruption 
in progress In Comoro. Lava Is being thrown Sp^rom 
three craters, situated about 1000 yards distant frdaSK pftfc 
another. It is reported that at Penzance and aomn'll the 
neighbouring villages an earthquake shock was Mp’ot 
1 p m on March 3 A telegram received at New YorfcMs 
that an earthquake, more violent than any eEperkndott In 
that city during the past thirty years, occurred at Lias*, tha 
capital of Peru, at 5 ao a m on March 4. 

The death is announced of Dr. A. S Murray, keeper 
Greek and .Roman antiquities in the British Museum- Pr. 
Murray was born near Arbroath, in Forfarshire, on January 
8, 1841 He was educated at the Royal High School Of 
Edinburgh and Edinburgh University, and was atfe# lor some 
time a student at the University of Berlin In February, 
1867, he was appointed assistant In the departmlnt of Greek 
and Roman antiquities in the British Museum, the thbn 
keeper of the department being Mr. (afterwards Sir Charles) 
Newton When Newton retired from the keeperahlp Ln the 
spring of 1886, Mr Murray was appointed bis uiccsssar. 
Among the unofficial works written by him were a “ Manual 
of Mythology," a 11 History of Greek Sculpture/ 1 a “ Hand¬ 
book of Greek Archsology/ 1 and “ Sculptures of the 
Parthenon." Dr. Murray's scientific position wpa feemorib- 
able for the fact that, almost alone among madam arche¬ 
ologists, he refused to accept the evidences for the early 
dates that are now assigned to the MycentodA period of 
Greek anLlquitv. Dr. Murray was a correspondent off the 
Institute of France, corresponding member of the Prussian 
Academy of Sciences, member of the British Academy, 
fellow of the Societ) of Antiquaries, and vice*pres 1 d*at of 
the Hellenic Society 


The 'trustees of the Elizabeth Thompson Science Fund 
made the following grants at a meeting held In Boston, Mml, 
on February 5 —300 dollars to Prof. Morns W. Travers, 
London, for researches on the absolute scale of temperature, 
by experiments with liquid hydrogen; 150 dollars to Prof. 
Benjamin L Sea well, Warrensburg, Missouri, for study pf 
the taxonomy and ecology of the organisms of frfesbRJipter 
lakes, in relation to fish foods and water supplies; jp dollars 
to Prof. A Nicolas, Nancy, France, for studies on. die 
embryology of reptiles; 350 dollars to Prof. H. S. Grindley, 
Urbana, Ill., for the separation and purification of the nitr6- 
genous substances of meats; a00 dollars'to Prof. R. HQrttde, 
Breslau, Germany, to determine the relation between 
pressure and the obliteration of circulation; 143 dollars to 
Prof W. J Moenkhaus, Bloomington, Ind , for studies pn 
the Individuality of maternal and paternal chromatin Jn 
hybrids; 50 dollars to Mr. S P. Fergusson, Hyde Fork, 
Mass., to measure the errors of absorption hygroSMtto) 
300 dollars to Dr Werner Rosenthal, Erlangen, Gepnaqy, 
for researches on the Lombardy chicken pest; and 300 dpflors 
to Prof. Henry S Carhart, Aon Arbor, Michigan, for tty 
preparation and study of Clark and Weston standard cells, * 


The twenty-sixth annual general meeting of the lirtkii 
of Chemistry was held on March i k Mr, David 
president, being In the elixir. Prof. TiMea moved tb|'4V 
tion of the Annual report of the council, at the •Hkf^ipt 
commenting on the general progr es s M the institute 
considered It satlsfectOry to note that, notirithe4hd^ 1 
increasingly strjngent rc|git|atiopa as to training/tl--^ 
high etendert of the ,s Mmfti «tl rtu v to Whe.of. ,1 

of memhere by death, dumimfcer of. 

-vie. lap*, vex 151 higher then 
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dk^,4Uofte lor the promotion of the better mining of 
now under Ihe consideration of the 
Tbfe president delivered his address, in which he 
on the work of the council during the past year, 
dpreeent position of the Institute, and on the work the 
ar present has In hand. 1 

‘TFTe 1 sported by the Scientific American that the U S 
Nj^Department Hill establish a branch naval observatory 
In^lwios, &n 4 that 1600I has been allotted for this purpose 

Tim btitisk Medical Journal announces that a congress of 
experimental psychology is to be held at Giessen on April 
lfr*o. Among; the organisers of the congress are Profs. 1 
Esrasr (Vienna), Herlng (Leipzig), von Kries (Freiburg), ^ 
Stumpf (Berlin), and Ziehen (Halle) 

On Tuesday next, March 15, Dr E A Wallis Budge will 
deliver the first of two lectures at the Ro>aI Institution on 

The Doctrine of Heaven and Hell in Ancient Egypt and 
the Books of the Underworld " The Friday evening dis- 
courAe on March 95 will be delivered by Prof Dewar on 
41 Lkpild Hydrogen Calorimetry.” 

At the thanksgiving service at St Paul’s Cathedral for 
the centenary pf the British and Foreign Bible Society on 
March 6, the Archbishop of Canterbury referred in his 
sermon to the relation of science and religion His Grace 
eafct, u It was on the strength of Biblical texts that the 
ncheihe of Christopher Columbus was condemned by the 
Spanish junta in 1490 as vain and Indefensible In 1616 
Galileo's teaching that the earth moves round the sun was 
formally censured by the consulting theologians of the holy 
ofAce, 1 because expressly contrary to Holy Scripture 1 A 
generation or two afterwards English students were warned 
V high authority against the investigations of so true and 
profound a Christian thinker as Sir Isaac Newton as being 
* built on fallible phenomena and advanced by many 
arbitrary presumptions against evident testimonies of 
' And the lives of Roger Bacon, of Copernicus, 
of fotybr, and of many more, down even to our own day, 
4 |id incidents fresh in the recollection of many here, 
suggest to the thoughtful student of Holy Scripture the 
l|H|krative need of a reverent and humble-minded caution 
In our attitude towards every controversy of the kind. We 
have been oftentimes reminded that it is only the foundation 
rtf' God that remnineth sure, and on lhat foundation have 
be»a built also the Irrefragable conclusions or science We 
ore opt* indeed, required to accept at once every unproven 
19141 mm, or to mistake for absolute science mere assertions 
dbW Hid which is unknowable. True science and true 
JoHgJwt Vte tfcld listers, each studying her own sacred Book 
ol Gpd r #hd nothing but disaster can arise from the petulant 
WOOL pf* the Ohe, or from the timidity or the Tyrannies of 
ft* bctafe’* 


T .< of an empire as an organism, presented by Sir 

fotaCfatetlmrn In a piper op the biology of federation read 
Society of Arts on February 9, shows that seieri- 
^ with advantage be borne in mind In the 
of problems in politics and practical sociology * 
bNVdslive analogy between biological develop- 

■ of political organisation* and 

t that a,study of the lataof 
(hq proper comprehension of t 

graft wcrcsi 

ftririilqr «#, * ;< M^9ar' mmwJ 

t m to ie m nifrwM -w- th« 
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to more complex and effective organisations. When an off¬ 
shoot takes pla<'e, the daughter organism completely 
separates Itself from the mother, and there is no coordin¬ 
ation between the two bodies. On the other hand, remarked 
Sir John Cockburn, in the many-celled entities the various 
groups of differentiated, but not wholly detached, cells* under¬ 
take different duties, enter Into definite relations, and be¬ 
come regularly coordinated in the performance of the func¬ 
tions necessary for the common life The process of evolution 
is the same, whether it deals with the primordial cell, which 
by subdivision forms the various tissues and organs which, 
grouped together, constitute a complex organism, or 
whether it deals with a primitive homogeneous society, 
which by division of labour and coordination of effort be¬ 
comes a tivillsed community, and by combination with other 
communities a nation, or whether, on the highest plane of 
ail, it deals with a race which, by colonisation and subse¬ 
quent cooperation of itG several part**, betomes an empire 
Sir John Cockburn’s paper contains many other instructive 
instances of natural law in the political world, and provides 
a strong case for the cultivation of the scientific spirit in 
all who are concerned with the progress of the State 

In the February number of the American Journal of 
Science Messrs. Bum stead and Wheeler give the results of 
an investigation of the radio-active gas found in the soil 
and in the tap-water at Newhaven, Conn. They establish 
its identity with the radium emanation by a careful com¬ 
parison of the rate of decay of its activity and of its rate 
of diffusion. Mr. E. P. Adams has recently shown that 
the radio-active gas discovered by Prof J. J Thomson has 
the general characteristics of the radium emanation, and it 
seems likely that the gas obtained from the soil in various 
parts of Germany by Messrs Elster and Geitel owes its 
activity to the same source. The authors conclude that 
radium is probably widely diffused in the earth's crust 
Ihey were unable to confirm the existence of a radio-arlite 
gas obtainable from mercury 

In the American Journal of Science Dr C. Burns de¬ 
scribes a direct micromelnc method for the measurement 
of the diameter of fog particles A thin plate of glass H 
icvered with a film of oil and held for a certain time hori¬ 
zontally in the fog, and then rotated back into the field 
of the microscope, where It is screened from, further de¬ 
position The particles caught on the o^led surface appear 
as brilliant round globules, and persist in a saturated atmo¬ 
sphere for many minutafe Some preliminary results of the 
number of particles per cubic centimetre and of their dia¬ 
meter are given- The former varies from 4 X id 4 fo a 5 x io\ 
and the latter from 4X10- 4 to ffxio- 1 cm. In certain 
cases the diameters of tha drops varied between 10- 1 and 
5X10-* cm., all the Intermediate sizes being present. The 
experiments ere being proceeded with by means of a photo¬ 
graphic method 

Tile chief differences observed between the salts of 
radium and chose of actinium can be explained by means 
of the view that the emanation from actinium disappears 
in a few seconds, whilst that from radium decays to on£ 
half in four days. In the Camples rendu* of February 15 
M. Deblerne describes a aeries of experiments made in order 
to determine the fate of decay of the emanation from 
actinium. When the fenUatlon produced by the emanation 
v|i used as a criterion of Its activity, a uni former ate of 
^7 ten observed, die activity diminishing to one-half In 
seconds/ Oh the other hand, the power of exciting In- 
tefeed foglp-actirity was found to rite (apparently from 
,terb) to 0 J^axlfttim value, but ifftlmately to decay accord- 
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in; to the same logarithmic law as in the case of the 
Ionisation to one-half in 3 9 seconds The rate of decay 
of the excited activity was also measured, and the half-ialue 
was found to be reached in 40 minutes. 

1 A reproduction, in the Chemical News of February 19, of 
Profs Curie and Dewar’s paper on the examination of a 
■ample of gas occluded in radium bromide contains a 
number of important details not referred to m the French 
paper recently summarised in these columns. Thus, in the 
expo-intents at the Royal Institution in which radium 
bromide was heated in a quarts tube, the condensable gases 
are stated to have contained water, bromine, and carbon 
dioxide in addition to the emanation, whilst the spectrum 
observed after freezing out the nitrogen was that of 
hydrogen, and not of nitrogen as stated in the Complex 
rendus , in such a tube, It is added, it would be impossible 
to find small amounts of helium by the spectroscope, seeing 
that a 10 per cent, helium-hydrogen mixture shows 
nothiog T |)ut hydrogen In reference to the subsequent 
appearance- of the helium spectrum in the vm uous quartz 
tube, it is pointed out that 11 until the full spectroscopic ex¬ 
amination by Deslandres is published no inference can be 
drawn as to whether or no the amount of helium has gone 
on increasing in the quartz tube (as it ought lo do if it is 
a true product of the disintegration of radium), and no con¬ 
clusion drawn as to the presence of other gases and their 
origin, whether new or old 11 

An exceedingly interesting summary of the recent work 
of Profs. Elster and GeiieJ on the radio-aitivity of the air 
and the soil is contained In n retrnt number of the Geneva 
Archives des Sciences In order (o test whether the radio¬ 
activity of the air was inherent or induced from outside, a 
steel boiler of 33 cubic metres capacity was kept closed 
during sN weeks, and an aluminium wire was then intro¬ 
duced and negatnely charged Lu a potential of 2000 volts, 
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demonstrating to large audiences, but tha begi 
able to pick up a great number of hints tremv 
tions given The apparatus described can all 
from the firm of A Krtisa in Hamburg. 

Tiif l mted Mate* Weather Bureau has r©centlyv3«*U«i 
a memoir on the climatology of California, prepared qpder 
the direction of Prof W. L. Moore by A. G. McAdl^jmh 
feasor of meteorology The author points out 
climate of California is controlled by Tour great fodbrxt'— 
(1) the movements of the areas of high and low barometric 
pressure, (2) the prevailing drift of, the atmosphere httm 
west to cast, (3) the proximity of the Pacific Ocean, with 
a mean annual temperature near the coast line of tfboait 
55° 1 and (4} (he exceedingly diversified topography of Un- 
country for a distnnre of a00 miles from the coast Inland- 
To illustrate these leading features, long series of observ¬ 
ations at suitably chosen localities have been elaborately 
discussed in 260 Urge quarto pages, with 42 diagrams and 
chaits, and furnish a very valuable contribution to meteor¬ 
ological knowledge The remarkable pictures of fog 
billows obtained at the Observatory of Mount Tamalpaia, 
and noticed in our columns some time ago, are reproduced 
In an interesting article on the fog of the district of Ban 
Francisco 

We have reieived a copy of the second part of the Psycho¬ 
logical Bulletin, which is devoted to the literary section of 
the Psychological Review It includes the proceedlnge of 
the American Psychological and Philosophical AssodattofM- 

I iie volume of the Proceedings of the Philadelphia 
Academy for the current year opens with the flret'part of 
a paper bv Mr H Pilsbry on new Japanese molluecSi till* 
instalment being devoted to gastropods The number of 
apeu ps described is very large, unfortunately, one of the 
names—Co mu donmtot —has long been preoccupied lor 
the well-known shell from the Barton Eocene. 



no radio-activity was induced on the wire, and Ihe air, 
isolated in this way from the rest of the atmosphere, was 
completely inactive 'Ihe radio-activity is attributed to an 
emanation produced by some radio-active substance in the 
soil which finds us way into the included air, and thence into 
the free atmosphere as well us Into ihe water of mineral 
springs An attempt was made to isolate the radio-active 
constituent of a specially active earth from the Italian Alps, 
and the results obtained were in accordance with the view 
that the soil contained a trace of radium; the hydrochloric 
add extract yielded a barium sulphate precipitate about as 
uctive as potassium uranyl sulphate, and a platinum kathode 
immersed in the solution became permanently (?) radio¬ 
active. Further support of this view js found in the fact 
that the induced activity separated from the air decays at 
the same rate at that induced by radium salts. 

We have received the first part of the " Abhandlungen zur 
Didaktik und Philosophic der Naturwiesenschaft,” which 
are being issued as adjuncts to the Zeitschrift far den 
Physikalischen und chamtscken Vnterncht. These are in¬ 
tended to fee monographs m a more extended form on matters 
such as those considered i* the ZeUschrift. The present 
number, by Herr E. Grimly, of HariMmrg (who U one 
of the general editors), is on A Die elektrleche GltlhUmp? 

Im > Dlenste dea physEkalisriiejff Unterrlchts,» and deals, so 
far as U possible in \he slaty pages at dfoposai, Mth theJ 
numerous urn to which electric glow lamps can bo pulVr 
p^ilcal dpniM^trqtions. Many ^ then uses n* priMjy 
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In Ihe Proceeding* of the South Afnran Philosophical 
Society, Mr W L Distant describes a number of new 
South African lingidids and other Heteroptera. In ■ 
previous paper the author enumerated twenty-six specie*, 
distributed in twelve genera as non-Pakearctic spades of the 
African mainland, the present list raises the number of 
species to forty, and of genera to twenty-one. It quay be 
considered a phy that the author uses tha generic name of 
a common tree, Ulmus, to designate a new genus of Insect*. 

According to its report, the efforts of the Society for the 
Protection of Birds were mainly devoted durfcig 1903 to 
securing more effectual protection for the breedlAg^pfoc** 
and eggs of our rarer birds, to the extension of the com¬ 
petitions in connection with " Bird and Tree Daft*' and 
to further exposure of certain alleged frauds lb fOgdfd to 
so-called artificial osprey plumes and tfiui suppreiefoft of 
birds 1 plumage in millinery The M watcher*’ 

started in 190a, not having met With so much support Jji 
was expected, limited expenditure on the fret ti tfe 

suggested that the endeavour may be made to 
the sale and posnssion of skins and eggl pi 
-Illegal, but jfals Is ’surely far too drastic a 1 
Witfi^publlc approval. Moat or all of the a 
11 ospreys 0 were found- to be reapogret pkumip; 
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7 of president, which he has filled with such con- 
s^pvftue mccesa for the last seven years, and the society 
Kf'tfbeply sensibly of the loss It has thereby sustained. The 
llj|w president is the Lord-Lieutenant, the Earl of Dudley 
the purchasing power of the society has been somewhat 
crippled 1 by two circumstances, namely, the large amount 
Of damage dohe to the buildings In the gardens by the 
great storm of February, 1903, and by a falling off in the 
gate-money On the other hand, the gifts of large and 
valuable animals have been unusually numerous, including 
a young elephant and a young leopard from the Duke and 
Duchess of Connaught, and a pair of young giraffes from 
Sir Reginald Wingate 

Wb have received from the Smithsonian Institution a 
batch of papers published in the Proceedings of the 
U.S> Museum. Among these is one, by Mr. G S 
Miller, pn bats collected in Cuba, which contains an 
interesting account of a visit to a bat-cave in the island 
Two others, by Mr. IL C Oberholser, are devoted re¬ 
spectively to the American wrens and great horned owls 
la a fourth- Messrs Jordan and Snyder describe and figure 
two chinuerns from Japanese waters, while in a fifth the 
former writer and Mr. E. C. Starks review the scorpsnoid 
fishes of Japan Special interest attaihes to the account, 
by Mr- F, A. Lucas, of a new Inbynnthodont and a new 
reptile from the Trias of Arizona, on account of the identifi¬ 
cation of the former, which is know n by the 1 entral thoracic 
shield, .with the European genus Metaposaurus (ofmi 
Hiet&piA f), and from the apparent affinity of the latter, 
which Is known from a humerqs, and is named Placerlas, 
with the African Parinsaurus 

Wb have to acknowledge the receipt of vol 11. of thp 
third series of the Anales of the Buenos Ayres Museum 
Dr Ameghlno's nrticle on “ Hiprotodonc 11 Tertian 
mammals from Patagonia has already been noticed in our 
columns. Among the -other contents, two articles by Dr 
H- von Ifaprlpg, the one on " Cretaceous " molluscs and the 
other on Tertiary braihiopods of Patagonia, are of prime 
importance. In the former the author, after pointing out 
what he regards as serious errors in the determinations of 
pievlous observe^, loncludrt that strata regarded as 
Pliocene an really Pleistocene, and others classed us 
Miocene are- truly Pliocene, while the alleged Cretaceous 
beds ora considered to be more probably Eocene Further 
observations on the subject, in which It may be hoped that 
Hie Uga.pf the various marnmaliferous horizons will be 
taken jbCB OO^tidm-Htlnn, are promised As regards Tertiary 
brhcttflipMe^tlie remarkable resemblance between the South 
AuHiMft flams'and those of New Zealand, coupled with 
dng difference between the former and their 
i£|tll)an IrepisqpetftfeBfives, justify the opinion that the South 
AoftrJdtat 1 * continent was Jormerly prolonged towards the 
Antarctic, nod (dr this prolongation the author has suggested 
<tlie rtartfe Anefflnotli. This Archlnotis extended from Pata- 
f&hta 1 to Kerguelen Island at a comparatively modern 
but If It formed 4 connection with Africa 
must baeri been quite separated from the Chilian ;ilde of 
Amsrifa 

J 11 a 
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the 0 Hi* Royjdr&fcttiHrf 

$orie#, me description Of thp Athqff ftm" 
Jv Booth Is Interesting fafAtfijl 
ific Ospdeti afid lha Information ni 
lit pldfitatldn df Toydiounr refers* | 
Sim.. Anl 



a tree of great value which is fairly Well suited to our 
climate The volume also contains a summary of the 
principal coniferous timbers which are imported Inio the 
country, written bj Mr. A D. Richardson, M Notes for 
Planlrrs," by Mr G V Macdonald, and other papers 

A (.orv of the fourteenth annual report (1903) of the 
Missouri Botanical Garden has been received A very fine 
illustration is given of the Agave Tonetiana , and another 
even more interesting photograph figures A morphophallus 
Rivten in flower, which is represented growing from a cornt 
in a haucer (tig 1) Mr A Rehder presents an exhaustive 
treatise of the genus Lonicera, supplemented with illustra¬ 
tions of new sprue* Ho adopts Linnu's subdivision into 
two suligenern, Periclvuienum and ('hamuerrasus or 



Fie 1 -SaocV8anlinin|--^ilr«^ib/W , /iu 
* 

Xylostcuiu. and sinks the subgenus Nmtooa in tne latter 
Another interesting section of this submenus is named 
Caloxylosteum, because the free bract* occur concomitantly 
with a hollow pith In the branches. The increase in tha 
number of species—the total exceeds 150— Is due to the largv 
number of specimens recently gathered in China and other 
peris hf Central and East Asia. 

^ 1 ' 

Prof. Bovbri is always Interesting when he writes on 
the cell, and theniitle volume—" Ergebniese ti. d* Konstl- 
tytyon der chromatlschen YAubstaoz des Z 

‘ ■ QuMtoV rtiehtif tWnii ■ UMftf MnfMtan e( 


rtfuntSud by 


’« viMTH n to dw ptriflMofet M tin 

_ »». IIrm MIMf with Uu OtMAirO wDl 
Apt (Ml much Mnt jb new, tat ib dewnew widi 
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which the main thesis 19 kept before the reader considerably 
enhances the Intereit of what Is mainly a summary of recent 
work contributed by the author and other Investigators, 

The report of the Felsted School Scientific Society for the 
years 1909 and 1903 shows that the masters at Felsted are 
encouraging scientific observation of biological and othrr 
natural phenomena. Papers by members of the society on 
the birds, butterflies, moths and plants of the school neigh¬ 
bourhood are printed in the report. 

We have received from the Government of Tndia Depart¬ 
ment of Revenue and Agriculture a copy of 11 Agricultural 
Statistics of India for the Years 1897-98 to 1901-03." The 
statistics were compiled under the supervision of the 
Director-General of Statistics, and are published in two 
parts The first volume deals with British India and the 
serOnd with the Native States. 

Messrs. Lama and Maschr, of Berlin, have sent us a 
copy of the catalogue of the physical apparatus to be ex¬ 
hibited by them at the forthcoming St. Louis Exhibition 
The first part of the catalogue contains particulars of a 
set of physical apparatus for the elementary schools in 
Berlin, and the second section instruments suitable for uni¬ 
versities, high schools and colleges. 

Some remarkable examples of positive and negative cata¬ 
lysis are given by Dr. Titoff In the Zeitschrift fUr phystk- 
iliache Chemie. The case studied was the oxidation by 
dissolved oxygen of rodum sulphite in dilute aqueous solu¬ 
tion, a change which was half completed In 10-ao minutes 
when the water used was distilled from a boiler with an 
igon still-head and so contained traces of iron, but required 
xoo minutes with water distilled in a silvered or tinned 
copper still, and as much as 1500 to 1800 minutes when the 
purest available water was used. The oxidation is extra- 
ordinarily sensitive to the Influence of traces of copper, and 
It is stated that a marked acceleration is produced by 
N/1,000,000,000,000 CuS0 4l or by merely dipping a piece 
of bright metallic copper Into the water during less than 
a minute. Mannitol even in N/100,000 solution reduces 
the velocity of oxidation by 30 per cent , and tin salts are 
even more powerful negative catalysts; at a concentration 
of only N/a5o,ooo the velocity was reduced to 35 per cent. 
6f the normal value, but even then the tin salt, though 150 
times as active as the mannitol, is still ao to aj times less 
active than the copper salts. 


attached to the 40-inch refractor, and a n#4fftdfK4andgjfcrit 
between titanium poles was used as the tight Baurcfl'fji&it 
comparison spectrum in every case. » , > ^ 

An analysis of the velocities obtalned-Hwhtch *r redfuWtT 
to the sun—indicates that the Orion srara, as a class, ia£p 
much more remote than the solar stars, for their ftf*t 
velocities are much smailet. A classification of thlrty-qAa 
Orion stars, based on the behaviour of the lines of He, ft. 
Mg, SI, N and O in the region between A 4300 and A 4^*9, 
is given at the end of the paper 


Catalogue of Long-Period Variable Starr —Ctirem !«f 
No 74 of the Harvard College Observatory contains a CRta* 
logue of 407 variable stars having long periods, published 
by Prof Pickering. The positions and photographic magni¬ 
tudes of some of the sequences of comparison stars tor these 
variables were published in vol. xxxvll. of the 'Harvard 
College Observatory Annals , others will appear In vol. 
xlvn Those sequences not given in either of the two 
publications mentioned arc given in the present Circular. 

Prof Pickering expresses the hope that other 
astronomers will select and publish similar sequences for 
long-period variables, and that many will regularly observe 
these objects. He suggests that in using 1 Argelander k s 
method for determining the magnitudes it is quite sufficient 
to record that the star under observation k brighter than 
one and less bright than another of two nearly equal com¬ 
parison stars, for, owing to the errors Introduced lay 
personal equations, &c., the estimation by grades is un» 
necessarily refined All the comparison stars selected will, 
so far as possible, be observed photometrically at Hajrwd 
111 order that the results from various observatories may be 
reduced to a common scale. 


Tiie Leonid &iiower of 1903 —In the current number of 
the Observatory {No 34a) Mr. Denning gives a table of Hie 
apparent paths and magnitudes of twenty-six Leonids, six 
Taurida, and twenty-threC other meteors, observed In 
England between November 14-18 inclusive, alt Of wfaftcfc 
were as bright as, or brighter than, Jupiter In 4 second 
table he gives the real paths of nine of theae meteors (In¬ 
cluding five Leonids, two Taurlds, one Ilydrid, and one 
Arietid), and then directs attention to the freouenc appear¬ 
ance of bright Taurids and Anetids during the November 
Leonid showers. 

M I r i£vez, of Uoitsfort, in n communication tq the 
Acaddmie Royale de Belgique (Bulktin No. is, 
announces that, during a watch of two hours (la'io to a-jo) 
on the morning of November 16, he observed thirty-eight 
meteors, of which thirty-four were Leonids In the same 
Bulletin M. Terby states that two other observers, also 
stationed at Boltsfort, observed thirty-four meteors, of Mhlth 
twenty-eight were Leonids, between 10 5 p.m. on November 
is and 3 a.m on November ifl The majority of these Wphfr 
or the first magnitude, and they appeared In groups, she of 
them being seen in six minutes between 1 a*m. and » a.m 


The additions to the Zoological Society's Gardens during 
Lhe past week include two Nisnos Monkeys ( Cercofithecus 
pynhonotus) from Uganda, presented by Mr. C R. Hall; 
a Macaque Monkey (Macacds cynomolgus ) from IndIA, pre¬ 
sented by the Lady Londesborough; two Cheetahs (Cynae-> 
luriu jubatus), a tieisa Antelope ( Oryx bcua) from Somali¬ 
land, presented by Captain Barnard; a Horned Capuchin 
(Cebus apella) from South America, deposited; three Gold 
Pheasants (Thawnalea facta) from China, received in ex¬ 
change 


OUR ASTRONOMICAL COLUMN . 

Radial Velocities of Twenty Orion Stars —Messrs. 
Froit and Adams, of the Yerket Observatory, have lust 
published the complete discussion and results of 0ielr ilktr- 

g loariofi of the radial velocities of twtitty ithra. all rtJMeH 

***** 

Th« apattra war# obtained with ‘ “ 

MO. 1793, VOL. 69] 


VlliniHiji L * , 

thd Brut* ap«trqffr*ph 


The Distribution of Lines in Banded Spectra. — A* a 
meeting of the Paris Academy of Sciences held on Fdbtwy 
8, M. Deslandrea announced the remits of Ms tacant f# 
searches in connection with the law, announced dor Mp In 
1886, concerning the distribution of lines In itMirai/binds. 
These results confirm his law of arithmetical prnjiflessjnjl. 
but indicate several anomalies in the behaviour m ftfctw 
dependent lines in the series. 

From a photograph of the negative-pole .ppednupM 
nitrogen he very carefully determined the frequaoriee,q| tjkai 
Individual lines In the band at A 3577, and found ifeftt fjhgf 
may be almost exactly represented by the briefmlwm 
seven series, each obtained by Calculation Itomimk 
NsA(m + y/q)'+c (where N = the frequency, A 
constants, m is a wjrole number, and f and, s sep 1 
whole numbers), by giving different values to ' 
for_eaqh series. 

m t* 
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StafiSFOT VARIATION IN LATITUDE, 

1861-1902. 

I*. VJBRYONE 'who li acquainted with sun-spot statistics 
It familiar with the law known at “ Spdrer'■ law of 
aioipdt tones,” which was derived after a laborious series 
4 rf* Sun-spot observations made by Spdrer himself. Previous 
this Indefatigable worker, Carrington made a series of 
most valuable observations between the years 1853 and 
1861,, and It was he who first directed attention to the fact 
tqju sun-spots had a general drift towards the equator 
during a sun-spot cycle. To urn his own words, he stated 
tint there was Indicated 11 a great contraction of the limiting 
parallels between which spots were formed for two years 
previously to the minimum of 1856, and, soon after this 
epoch, the apparent commencement of two fresh belts of 
spots In high latitudes, north and south, which have in 
subsequent years drawn a tendency to coalesce, and ulti¬ 
mately to contract, as before, to extinction. 11 

Discussing these and his own observations, Sparer was 
led not only to corroborate the deductions made by Carring¬ 
ton, but to formulate more definitely a law of sun-spot 
circulation, which he stated as follows — 

” Un peu avant le minimum, ilVy a de 
Caches qua prh de 1'equateur solairc, entre 
+5* et —5 0 . A partir du minimum, les — 11 ^ ““ 

Caches, qul avaient depuis longtemps \ 

dtfsertd les hautes latitudes, s’y montfenl \ 

brusquement vers ±30°. Puis elks se V 

multiplier un peu partout, a peu prfes ^/j\ y 
entre ces llmltes, jusqu'au maximum, mais 1 

leur latitude moyenne diminuc constam- \ 

ntent iusqu’h I'dpoque du nouveau mini- ' j 

mum.' / 

To arrive at this result Spdrer made a / \ f 

very complete investigation of the position [ 

of every sun-spot that had been observed 
up to that time in relation to the solar /T\ j 
equator. In fact, he brought together all / \ / 

Che stetittks of the latitudes of sun-spots _ \ x * 

for each hemisphere, and determined for 

each period Of the sun’s rotation the mean J 

.heliographic latitude of the spotted area. ; 

To Indicate the variation from year to year ; 

#1 this mean heliographic latitude he pub- ■ 

Hahed curves, and the special feature of 

these was that each commenced in high ; 

latitudes about the time of sun-spot mini- 

mum, and gradually approached the \ 

equator until the epoch of the following J* 

minimum, when a new cycle commented / 

In high latitudes, the two curves over- / / 

lapping for a short time about the time / 
of sun-spot minimum. , y 

if Spdrer v s curves be closely examined 40 IS M-n 0 *M 
ft wW he found that those which pass „ 

itrfttly through the actual points given by CMI 

observation are of a wavy nature, and are 
aamefrhhaa above and below the mean 
curve from which Spdrer deduced his taw In 
fatt, Spflser himself directed attention to this peculiarity, 
fcmi> distinctly remarked on the subsidiary increases of 
Spotted area and a reversion of spots to higher latitudes 
at rimes other than at sun-spot minimum. In later times 
Dr. Braun, of Hia KalAaca Obfferratory, pointed out eunllar 
agoaselws from his own observations made between 1880 

Rhratratkm (Fig. ■) •ccompanylng thla article 
niuMa B ladle t* the wavy nature of theae mean helm- 
ttivWi, and it will be noticed that even up to the 
Ih'iijmT ^ioto this peculiarity is a marked feature. ^ 

- tritti with, the object of attempting to trace the orlgm 
-jj ‘these variations—variations Which indicated that 
Sfetar'a Uw might be only of a vary general nature-thtf 
,a%Mt b^atlgatlon wM commenced, the raaulta of Which 
tea?d9<nmtlnleat«>l the Royal Sotfety (February 11). 
^at2i&M|f analyda waa to divide the limited fegten 
in whtah epcta appear into urine or 


prominences appear on any part of the disc, it was 
sufficient, in order to trace thdr distribution through¬ 
out a year, to divide the win's surface into nine cones of 
10 degrees each. Since, however, spots seldom occur above 
latitude 40°, the width of the zones had to be considerably 
dlminldied. For the present inquiry, it was decided to 
group the spots Into belts 3 degrees wide, for even zones 
of 5 degrees in width were found to mask many important 
characteristics 

The necessity for such narrow zones will be seen from 
the accompanying figure (Fig. i), in which the yearly dle- 
trlbution of spots is shown for the years 1879-1883, taking 
zones of 10 degrees, 5 degrees, and 3 degrees In width 
respectively, 

In these curves each broad vertical line corresponds to 
the olar equator, and the scales to the right and left of 
each represent the north and south latitudes respectively. 
The heights of the curves above each horizontal zero line 
indicate the different amounts of spotted area, and tha 
scales of these aie so arranged that the curves are all pro* 
portions! to the spotted area 

The curves themselves are farmed by determining the 



MIS 40 40 10 g-10 S •« g 30 40 40 M 2g 



m whkfe spots appear Into strips or 
«v«Mbir«ajr to tktt ompioyad |n dm rt* 4 y ft 
vpL UvfT ► »»>• A* volar 
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Pus. 1,—Distribution of SuS'i Spotted Area. 

mean spotted area for each zone, and plotting each value 
at thd point' reprerenting the mean latitude of this lone; 
these points are then all joined together. Thus, In the 
caee of the o-io° zone, the mean spotted area Is plotted at 
5°, io-ao 0 at 15°, Ac. The other sons divisions are 
similarly treated, thus 0-5° is plotted at a-5°, 0-3° at 
1 Ac- 

Ill the io° zone curves her* shown there is only one 
maximum In each hemisphere for the years in question, and 
these, as Indicated by tne dotted curves which Join thbn, 
do not progress gradually towards the equator as mould 
probably be the case according to Spdrer's law. With 5° 
zones it is possible to detect the presence of two maxima 
In one or other of the hemispheres, all of which have a 
trend towards the equator In succeeding years. Still more 
detail la dieplayed in rile 3° zones, and here is apparent a 
spot distribution and movement which le practically masked 
Ja riie two priscedtn* sets of wyes. * ' 

: Thi advisability of adopting met being thus mmarsnt, 
r th* whole series of ohawatfons from riia year 4A-ffaa 
f wai treated In the above matmer r the points pkM, and 
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the curves drawn as shown in the figure previously re¬ 
ferred to 

In this way it was possible to trace the varying positions, 
as regards changes of latitude, of the centres of action, or 
maxima points of the turves, from year to year, just as 
was previously attempted in the rase of the prominences 
These centres of action were then connected by lines pass¬ 
ing from one \early curve lo the next It it worthy of 
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■ - A ComRarlBon of the curwi illiuurating ( A)»poi-iciivUy tracks; (■) 
of Min-tipoli; (c) promlnctra-nctiviiy incka , (o) variation of spotted > 
brohM vailcal IIm* mdmmrn lh« epochs of sun-spot maxima and i 
Mmbpbm boing iaU«q together.) 

remark that very little difficulty was met with in deciding 
the maxima 1 points to be joined. There was always, 
throughout the whole period, a moot distinct march Of these 
points Individually "towards the equator,, and the method 
of placing' the curves one beneath the other rendered such 
m ov ement at once obvious to the eye. 

The diagram (Fig> i) not only exhibits some e# the types 
of carves met with, but shows how the various centres of 

Nfl. 1701 VOT-. fioT 


lined up j q$Uh erab. ptber, 
year by year, for the period of time over ^nftlch chrve* 
extend, namely, from 1879, the year following* ifespot 
minimum, to about a sun-spot maximum In 
Considering the curves relating tor thd eulmp Mth^n 
hemisphere, it will be seen that in 1879,. th» yilgr; 'jWrejpfylg 
a sun-spot minimum, when the spots were ending * Tjdt 
near the equator, two new outbreaks oomf ra d ’ in latitudes’ 
about ao° and jo". These ¥Wo 
rentres of activity moved towMs 
the equator next year, aAd'by tttl 
the former had disappeared) with* 
the other rapidly grew lnTMtcntfTiy 
and reached latitude Pprllg 

this yeaT a new outbreak In Mtw 
jo° made its appearance, and 'tide In 
■ he two following years hod v an 
equatorial trend. A seaVSWhM 
KimiJar occurrence took place in the 
southern hemisphere, each' bf the 
centres of action moving rapidly to¬ 
wards the equator 
It is interesting to note the rapid 
growth and decay of thoe Centres 
of action, an example of which Is 
shown commencing, m 1879 in lati¬ 
tude a8° in the northern hemisphere. 
Attention maj particularly be 
directed to the three ptoartnent 
maxima of the curves for the 
southern hemisphere In the .years 
iHHa and 1883, which indicate that 
at this period there were three de¬ 
finite 1 entree of spot action In 
existence 

To bring the results of the above 
analysis for the whole period of time 
investigated within a smell compaia 
the same method was adopted as 
that employed in the case of the 
prominence reduction to which re¬ 
ference has already been made. 

In Fig a the two sets of curves 
marked A indicate for each hemi¬ 
sphere the change* in the positions 
i.f these centres of spOt-actiVlty from 
\ear to year, plot led at Oqua]' In¬ 
tervals of a year. The striped por¬ 
tion is deduced frofn Sptfrar*s 
« bservationa, and the remainder 
from the Greenwich reductions. 
These lines have been p r o po rtion 
thickened to indicate approximately 
the relative amount of spotted' Area 
at these centres of action, or; in 
other words, the heights tof 
maxima points on the marly curvtf, 
These curves thus indicate for tach 
\ eHr the positions, as regards lati¬ 
tude, of the centres of Rpft activity, 
and give an idea of t he morefritytfa 
of these centres during each 
ivde t 

As these curves have hert^-^aSnt 
tailed 11 spot-activity ttmtoyff 
* prominence-activity tracks 
be employed to indicate She 
lent variations as regard^ raft 
prominences. ' 1 ^ 

For the sake of comparison, 1 
B, C, and D have 
Curves B show the variations 
mean heliographic latitude Of^ 
total spotted area tor each hemisphere, Curi^r 
the distribution and change* of position dM 
prominence Activity, tig 11 pTotatna 
they may now ^ tailed. Th*01 

maindas, up to the ydw/ioaSr, Rtedd \ _ 

The dotted Starts premBgtijtfD^ 


beliogrspkic Unlade 
(The oanuniMwt uid 
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giva a rough idea of the proitiinenLe variations 
fon a repetition of the observations of 1873-1885 The 
iMt 1 'turves, namely, those marked D, represent the varl- 
■Si? from >oar to >ear of the total spotted area on each 
hemisphere of the sun. 1 he vertical broken and continuous 
Ifrtes Indicate the epochs of sun-spot minima and maxima 
as determined by combining the amount of spotted area 
on both hemispheres of the sun 

Considering now the curves marked A, the following 
general deductions may be made — 

From sun-spot minimum to minimum there are three p bul 
generally four, distinrt "spot-activity tracks, M or Ion of 
movements of the centres of action of spot disturbance 
The first appearance of earh of these " spot-activity 
tracks” occurs generally between a sun-r.pot minimum and 
the following maximum After about the epoch of maxi¬ 
mum no new " spot-activity tracks " of large magnitude 
are generally commenced 

Their first appearance is mostly in higher latitudes than 
ao° In each hemisphere. 

They are faintly indicated at first, become more prominent 
and distinct, and finally thin out and fade away 
They all fade away in regions dose to the equator 
There seems to be a tendency for earh successive " spot- 
activity track ” to make its appearance in latitudes higher 
than the one preceding it 

At, or a little after, the time of sun-spot maximum there 
la also a tendency for eaih ” spot-activity track ” to retain 
its latitude for a short time. 

ft is interesting now to examine these curves (A) in 
relation to those marked B, which, as previously pointed 
out, represent the drift from year to year of the mean 
hellographic spot latitude and illustrate Spdrer's " law 
of zones ” These latter (curves B) are individually really 
nothing more than the integration of the corresponding 
Curves A. Every change of curvature in curves B is due 
to either the outburst of spots in another 11 spot-activity 
track ” or to one 11 spot-activity track " becoming more 
Intensified in relation to another, or, lastly, to the extinc¬ 
tion of a “ spot-activity track " as the equator has been 
reached, as shown in the curves A 
To illustrate this, let the curve for the mean heliographic 
spot latitude In the southern hemisphere (curves B) be¬ 
ginning in the year 1879 be considered This I9 practically 
the period referred to above by Dr. Braun 
At this time there Is only one 11 spot-artivity track " 
{latitude aa°) in existence, as shown in curve A, so curve 
B consequently commences in the same latitude. By the 
next year the " spot-activity track ” (turves A) has reached 
latitude 17°, and a new one has made its appearance in 
latitude a$°. Curve B, therefore, takes the mean position 
of about ao° when allowance has been made for the differ¬ 
ence of intensity of these two tracks. 

In the following year, 1881, both these 11 spot-activity 
tracks 11 have approached nearer the equator, but another 
has appeared In latitude 35°, so that the mean latitude for 
tile whole hemisphere has only slightly changed 

the year igfta still another 11 spot-activity track " has 
Obflin Into existence in latitude 28°, while the first " spot- 
Xctlvitj track 11 mentioned above has vanished The mean 
latitude for the whole hemisphere, as is indicated In curve 
B for this epoch, Is increased to latitude ao D After this 
oljl three M spot-activity tracks " approach the equator, and 
curve B does the same, bub owing to the relative changes 
Id ,tbe amount of the spotted area In each of these “ ipot- 
hsHvfty tfjltks,” as indicated by their thickness, the mean 
hfUographlc latitude curve suffers another change of curva- 
"tfarfc tfl 1885. fa a similar way the varloue changes of 
'OurimtUfB (n all the other curves (curves B) can be accounted 
fbtt 

JPUHEtfeular attention has been directed above to the fact 
Jfcfciht About, (he times of sun-spot vhaxbna there Is consider* 
[mp spot-activity in the highest spot latitudes, which 
to Spdrer’s law would not be expected. If refer- 
“ L " he, made to the sun-spot observations of Messrs 
' i Aid, Stewart, Lmwy, and alao to those by the Wtlna 
POntrlt wftt be aesn mat ax early as 187a h was pointed 
\ jurtloQfcbd io*, fact* that at the aim-spot maximum 
appeared in high {(pot) tatltudes. 
ty be m* 4 e between the curves A 



and C it will be seen that from the time of a sun-bpot 
minimum, whpn the " proininence-rufiviiy (racks 11 are 
approaching more rapidly high latitudes, up to ubout a sun¬ 
spot maximum, when they rradi their highest positions, 
nearly all the " spot-activity tracks " come into existence 
Further, the nearer the " prominencr-ai tivitv tracks ” 
approach the poles the higher in latitude do these " spot- 
activity tracks 11 make their appearance, and this is the 
Ldse for eaj^h hemisphere of the sun separately 

What the actual connection between these two different 
s>st n m of currents is, it is not possible yet to say, but these 
faitb s ^^est a close relationship 

lhe result of the present investigation thus leads in the 
following conclusions .— 

(1) Sporer's law of spot zones is only approximately true, 
and gives only a very general idea or sun-spot circulation 

(2) Sporer's curves are the integrated result of two, three, 
and sometimes four 11 spot-activity track " curves, each of 
the laUer falling nearly continuously in latitude. 

(j) Sporer's and many other pnuoun reductions have 
indicated the peculiar " wavy " nature of the integrated 
curve, which peculiarity is here shown to be for the most 
part real and not due to errors of observation, &c 

(4) Outbursts of spots in high latitudes are not restricted 
simply to the epochs at or about a sun-spot minimum, but 
occur even up to lhe time of sun-spot maximum. 

(5) 'lhe successive commencement of the "spot-activity 
tracks ” in higher latitudes between a sun-spot minimum 
and maximum seems to be closely rel ited to the " promin¬ 
ence-activity tracks ” at these periods 

William J S Lockyer 


THE DUNEDIN MEETING OF THE 
AUSTRALASIAN ASSOCIATION . 

'T'HE tenth session of the Australasian Association for the 
A Advancement of Science was opened at Dunedin, New 
Zealand, on January b, under the patronage of ilia 
Excellency the Earl of Ranfurly, the Governor of New 
Zealand, who took the chair at the inaugural meeting in 
the absence of the past president, Captain F W. Hutton, 
F R.S , whom Ill-health prevented from attending 
1 he president, Prof. T. W E David, F R S., of Sydney, 
took as the subject of his address, "The Alms and IdAalfl 
of Australasian Science " Although this was wholly local 
in immediate interest, it was an exLremely valuable epitome 
of the work already done by Australian men of science 
He dwelt upon the value of organisation in scientific re¬ 
search, and of the investigations carried out by research 
committees appointed at the meetings of the Australasian 
Association for the Advancement of Science He applauded 
the good work done by the New Zealand Government in the 
preservation of the fauna and flora of New Zealand by the 
establishment of reserves, as well as in the establishment 
of a magnetic observatory at Christchurch, and urged the 
Commonwealth and State Governments of Australia to 
follow this lead „ „ _ 

In discussing the 11 Aims and Ideals, Prof David, 
amongst other matters, referred to the proposed establish¬ 
ment in New South Wales of a branch of the Lick Observ¬ 
atory, to the Importance of investigating the nature of the 
aurora australis, or carrying oat a geodetic survey of 
Australia, and of continuing to support the high-level 
meteorological stations bn Mt Koarulsko. He Insisted on 
the crying need for a systematic geological survey of New 
Zealand, and for the Identification by competent paleonto¬ 
logists of the numerous fossils now stored in the Cotonlal 
Museum at Wellington, where there are ” 30,000 specimens 
In the museum cases, most of which are unnamed, and in 
the cellars about 500 unopened boxes full of undescribed 
foarilf.’ 1 „ ^ , . 

The president U of opinion that "nowhere In the 
southern hemisphere is there such a thorough and complete 
record of the succession of animal and plant life from the 
rlbse of the PalmoKHc time up to the present as in' New 
Zeeland, and nowhere else Is there evidence of such a 
wonderful range of the Spiriferida high up In the Mesozoic 
rocIcA ” rV * 

That Important line of work m modem geology, vta. " the 
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reading of the past geographical history of a country from 
a study of its surface features," has already found ex¬ 
ponents in Australia, It must be continued also in New 
Zealand. He went on to refer to the 11 wonderfully de¬ 
veloped alkaline aeries of eruptive rocks 11 which have been 
and are at present receiving attention in various parts of 
Australasia, and characterised the tuffs around Dunedin as 
being " one of the most interesting groups of its kind In 
the world " 

In biology he dealt with Mr. Chas Medley's important 
study of the molluscan fauna in the ocean near the edge 
of the continental shelf of East Australia, and pointed out 
the desirability of examining this fauna off the shore of 
New Zealand (a committee was later appointed to initiate 
this investigation) 

Prof. David passed on to the importance of marine bio¬ 
logical stations, and expressed his satisfaction that recently 
the New Zealand Government, at the instance and with 
the aid of the Otago Institute and the Otago Acclimatisa¬ 
tion Society, had already established such a station near 
Dunedin. He reviewed some of the more important recent 
work by various biologists on the fauna and flora of 
Australasia, and noted the publication, under the editor¬ 
ship of Captain Hutton, of the “ Index Fauns Novce 
ZealanduE ’’ 

In reference to geograph), he naturally looked forward 
to interesting results front the work of the various Antarctic 
expeditions as bearing on the former extension and con¬ 
nection of these southern lands After dealing with the 
oceono-geographiral work that has recently been carried 
out off the Australian coast, Prof David expressed the 
opinion “ that it would be possible to put a bore down in 
the bed of the ocean at a depth of about loo fathoms, and 
in such a way as to secure a core of the strata encountered 
If the boring at these shallower depths were successful, 
attempts would be made to bore at greater depths." 

In discussing agricultural studies, he stated that “ an 
important fact of late brought into prominence Is that the 
barren-looking red soils of the west plains of New South 
Wales are formed of material which is exceptionally rich 
in mineral plant food " After indicating other lines erf 
work which ought to be carried out, the president insisted 
that the Importance of science to national wealth can 
scarcely be overestimated, but the advance of education 
Should be our grandest ideal " 

He then turned to the " duty of the association in science 
teaching," quoting Sir Norman Lockyer's address to the 
British Association, as well as the reports, lectures and 
writings on the subject by various Australasian men of 
science, and emphasised the need of carefully thought out I 
schemes of science teaching In elementary schools along 
11 heuristic " lines 

As an outcome of the address a committee was appointed 
to inquire into the science teaching of these colonies, and 
to suggest a way in which it could be made effective In 
primary and secondary schools, colleges and universities. 

The following are the authors and titles of the presidential 
addresses to sections ■—Prof W H Bragg, of Adelaide, 
some recent advances in the ionisation of gases, Mr 
Brownlie Henderson, of Brisbane, chemistry and food; Mr. 
W. H Twelvetrees, of Tasmania, some aspects of modern 
petrology; Colonel Legge, of Tasmania, on the relationship 
of the avifauna of Australasia with that of Austro-Malayan 
and Polynesian regions, Prof Baldwin Sponcer, F.R.S., 
of Melbmtrne, dealt with totemism In Australia; Mr. T- W- 
Kirk, Government biologist, Wellington (in the Absence of 
the president), gave a short account of the Importance of 
agriculture. The president of the section for architecture 
and engineering, Mr H Deane, enginear-in-chlef of rail¬ 
way construction in New South Wales, discussed day labour 
on Government works; Dr Frank Tldswell, of the Depart¬ 
ment of Public Health, Sydney, spoke on the hygienic aspect 
of bone acid; Mr. John Shirley, chief Inspector of schools, 
Brisbane, took education and national trade competition, In 
the mental science and education section; and Prof. J. W. 
Gregory, F.R.S., of Melbourne, discussed the Southern 
Ocean and its climatic control over Australasia 
Among the papers read before the Various sections, the 
following ore of more than local Importance:—Dr. 
Coleridge Fan, of the Christchurch Magnetic Observatory, 
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on rome continuous observations on the rAte of tHsaie 
of electrical charges In the open olr, showed that In ord 
weather the atmosphere is a better conductor for neg ^ 
than for positive chargee, but during the " Gantet^y, 
nor'-wester! " the reverse is the case. , m 

A communication on the heating effect of radium emOto 
alien, by Prof. Rutherford, was presented, , 

Dr Greig Smith, of Sydney, in a paper on the production 
and identification of vegetable gums, showed that aogto 
gums are the products of certain bacteria, which ^ Inhabit 
the tissues of the gum-bearing trees. The bacteria were 
Isolated and made to produce their gums In the laboratory - 
Thus "arabin," the soluble gum of wattles, " motors- 
bin," the insoluble gum of wattles’ and of certain fruit 
trees, and 11 pararabin," the insoluble constituent or 
Sterculia gum, are each produced by a distinct bacterium. 
The author suggests thbt all other vegetable gums are 
bacterial products, and that the world's supply of gum might 
be increased by judicious injection of susceptible trees. 

Prof Essterfield and Mr G. Bagley (Wellington), in the 
chemistry of colophony, raised Jhe question whether any 
particular chemical structure is common to the resm acids 
obtained from coniferous trees 

Prof Easterfield and Mr B C Aston, in the adds of some 
New Zealand timber trees, find that the resinous matter 
contains crystalline constituents, to whidh the mfit 
" nmuic acid " Is given, closely related to " podocarplc 
acid," which occurs in one of the timber trees of Java. 

In the geology section, Dr P. Marshall (Dunedin) de¬ 
scribed a trachydolente from Dunedin, this rock, which haa 
a very peculiar association of minerals, belongs to a rare' 
type, which has been described also from East Africa 
An Important note on the geology of the New Hebrides, 
by Mr. D. Mawson, showed that at Sandwich Island there 
is a series of raised coral reefs, at least nine i* number, up 
to a height of aooo feet above sea-level The coral rock 
occurs as a mere veneer over fine-grained submarine 
tufaceous muds, like "Fiji soapstone," or Over other 
volcanic rocks. At Santo three unconformable senes Of 
rocks were discovered, the oldest of which is a (ufaceoua 
calcareous group, dipping off the syenites at an angle of 
50°, this contains vast numbers of forsmlmfera (Orbitoides), 
showing that the oldest rocks in the New Hebrides are not 
older than Tertiary 

In Section D, Miss G Sweet described the structure of 
the eye of Notoryctes, the marsupial mole. The eye haa 
sunk below the surface, and is merely represented by the 
pigmented choroid, all trace of iris, lens, retina and optic 
nerve having practically disappeared The lachrymal gland, 
however, is of great size, and opens into a cloera con^ 
junctival sac, derived from the closure of the eyelida of 
the eye-vestige; thence the naso-lachrymal-duct takes the 
usual course. 

Prof. Chilton, of Christchurch, read papers on some sub¬ 
terranean isopods 

In the anthropological section, Mr E Tregear, of 
Wellington, in a paper on the language of Maori and Malay, 
drew a comparison between the language of Celebes 
Islanders and that of the Polynesian; a considerable number 
of words are identical In the two languages, too great to 
be a coincidence, suggesting, probably, a derivation from 
a common ancestral language or from one another 
Prof. Baldwin Spencer gave an account of fire ceremonlaa 
in Australia. 

In the agricultural section, Mr. J. A. Gllruth, Wellington, 
read a note, and gave a demonstration, of a means « 
making Innocuous injections of virulent cultures of anthrax** 
This he does by Inoculation with a mixture of the culture- 
of anthrax bacillus with some non-pathogenlc microbe, 1* 
certain proportions. He alao pointed out the toxic effect* 
of ragwort {Senedo jacobaea) upon cattle and horse*, » 
suiting la a disease known in * Nova Scotia as " PkW 
disease," and in New Zealand as J ’ Winton dJscato.f’ {Swap 
can eat the weed with impunity, but direct experiment* 
■how that In 1 the case of cattle and horse* WKiuaktlni 
of the liver ensue*, which causes death. 

An evening lecture whs given by Prof, Baldwin S| 
on the Central Australian aborigines, Mr feSbUE 
customs. This was IPustrated by numerate lam*'* ■ 
showing the aborigine from infancy to m 
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klftMtefttOgratihlc and phonographic records of corroborees 
am^mffloniei. The lecture was an outcome of two 
jjMGhMye with Mr. Gillen from Adelaide to the Gulf of 
GqfMUsrJa; the most important ceremony, not dealt with 
their book, referred to certain burial customs, notably 
Ilka removal of the bones from their first “ tree-grave,” their 
burial in an ant-hill, but the reservation of one arm-bone 
for future elaborate ceremonial, which was Qhown by the 
klnematograph. 

The session, at which nearly 1000 members and associates 
were present, closed on January 13. 

At the dose of the session the 11 Marine Fish Hatchery 
and Biological Station,” situated in the Otago Harbour, 
was visited and formally opened, although it is not yet 
complete. The establishment of this, the first biological 
station in Australasia, Is the outcome of Lhe persistent efforts 
of Mr Geo. M. Thomson, of Dunedin 

On the following day a small party—Mr Hedley, Prof 
Benham, and Prof. Kirk—made an excursion to the edge 
of the 11 continental shelfwhich is about 15 miles due 
east of the Otago Head, but owing to the rough sea part 
of the deep-sea dredging gear was carried away as it was 
being hauled up, and later efforts with other gear resulted 
in but a small reward for the day's work. The association 
has made a grpnt for pursuing this work 


BREWING AND RESEARCH. 1 

TN 1901 the great browing firm of Messrs. Guinness in 
^ Dublin Instituted a research laboratory, in which the 
work has been conducted by four trained investigators 
under the direction of Dr. Horace T Brown. With 
characteristic generosity, Messrs. Guinness have rendered the 
results so far obtained available for other workers in the 
same field by the publication of a first volume of Irons - 
actions. Appreciation of these result! will by no means be 
confined to the circle of scientific men technically interested 
In brewing, for Messrs Guinness’ investigators have 
been seeking for that exact knowledge which is of 
permanent scientific value and at the same time affords a 
bads whereon technical process can be built with some 
degree of confidence and promise. The problems of the 
brewer really appeal to a very wide circle, because they are 
the problems involved in the biological chemistry of the 
germinating plant and of the yeasts and other lower 
organisms, they become the problems of the plant physio¬ 
logist, of the agricultural chemist, and even of the animal 
physiologist. As Dr. Brown says In his preface, 11 Could 
we determine, in the early stages of the germination of a 
grain of barley, all the 1 down grade 1 chemical changes 
Of the nitrogenous substances stored In the endosperm, and 
follow the products as they enter the embryonic plant and 
are once more built up into proteid, we should have a key 
(0 many obscure problems connected with the life processes 
of plants and animals ” 

The first problem dealt with in the present volume Is the 
Investigation of the nitrogenous constituents of malt, i.e 
of the soluble bodies which are formed By the hydrolysis of 
the barley proteid under the action of the enzymes produced 
during germination, or which may turn out to be built up 
tram simpler Substances as the new plant develops. No one 
wjio has not worked amongst that maze of bodies generally 
111 lumped 11 as amides can appreciate the thidte darkness 

- Which envelops their separation, and consequently all 
,attempts to appreciate their phywological significance. In 
the first, place Dr. Brown decided upon a critical axamin- 

’ figtart of the various processes which have been proposed 
"ftr the determination of bodies of the amide and amino 
1 type. none of the previous results, not even those of 
Sqhultze, hitherto .the chief worker In this field, hove been 
accepted without examination, and the figures given ritew 

- the need for revision that Misted. * 

9 $$ a rtikult, the Sachsse method, frhldi depends on the 
ttyMfitttyeii 1 of the atrftdp group, and the Sachsae-Kmmiffk 
^aghooL Which dependi 91 the reaction of the amHe mi 
IP gfdfip with nitrous acid, have been improved unfit 
capable of giving exact results, safest sd with pure 

_„j of the Guise** Rwswch Laboratory, aoL L part L 
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specimens of aaparagin, aspartic acid, glutamic add, 
leucine, tyrosine, alanine, &c. Thus by a combination of 
the two methods the amount of nitrogen present In a com¬ 
plex mixture as amide and as amino acid can be dis¬ 
tinguished and determined A novel and exact method for 
the direct determination of tyrosine in such mixtures has 
also been devised- 

Much yet remains to be done before each one of these 
bodies can be estimated separately, probably, as Dr. Brown 
indicates, by the application of E Fischer's esterification 
method, buMhe processes here set out with careful detail 
will be of the greatest possible service to other workers in 
plant chemistry. 

Another old stumbling block has been the want of an 
accurate method for the estimation of so fundamental a 
substance as starch, O'Sullivan's method is exact enough, 
but Is too prolonged to be anything but a research method, 
whereas it is often desirable to repeat starch detamlnations 
by the dozen The volume contains a critical examination 
of a new starch method, Which depends on a preliminary 
removal of the reducing sugars, &c., with alcohol, followed 
by hydrolysis to the standard conditions which have already 
been laid down by Brown and Morris, whereupon the 
maltose is determined by its cupric reducing power. This 
method is likely to be of general service in the analysis of 
a large number of bodies containing starch. 

Finally, the volume contains an examination from the 
plant physiological side of the factors associated with 
” quality 11 in barley, including an interesting cytologlcal 
test of maturation 

The standard of the work recorded in these papers is so 
high, and their value so great to all others who are engaged 
with the chemistry of the plant and plant products, that we 
can only again express our thanks to Dr. Brown and his 
co-workers, and to Messrs Guinness for allowing the record 
of their investigations to be made public. Would there 
were many great industrial firms with the same enlightened 
views on research! > A, D. H. 


MARINE BIOLOGY. 

J T* 11 E number Qf the Journal of the Marine Biological 
x Association recently Issued (new senes, vol vl., No. 4) 
contains a detailed report on the trawling and other in¬ 
vestigations carried out by the association in the bays on 
the south-east coast of Devon during 1901 to 1903 The 
report has been prepared for the information of the Devon 
Sea Fisheries Committee by Mr Walter Gamong, the 
naturalist in charge of the fishary Investigations of the 
association, and is based upon a series of experimental 
trawlIngs and fish-marking experiments carried out by Dr. 
H. M. Kyle. The bays investigated are at present closed to 
trawlers, and as this closure has been found to press some¬ 
what hardly on the smaller fishermen, the Sea Fisheries 
Committee were anxious to ascertain to what extent it waa 
likely to be beneficial to the fisheries of the district as a 
whole. The general conclufion arrived at in the report Is 
that, having regard to file permanent maintenance of the 
fishery, it would appear to be highly inadvisable to rescind 
the regulation which prohibits trawling In Teflgnmouth Bay 
and Torbay, where impll fish congregate. On the other 
hand, there are no bioldfiical reasons against the reopening 
of Start Bay, since small fish are found In inappreciable 
numbers, whilst large plaice concentrate there during the 
autumn months. 

A particular feature of ^hese experiments was the success 
attained In the study of the migrations of plaice by mark¬ 
ing Individual fishes, which were subsequently recovered by 
the fishermen. Of 340 fish 9 inches ana upwards in leqgth 
marked and liberated in the bays, 96 were subsequently re¬ 
covered, that is, 27 3 per cent., whilst of 71 fish liberated 
outside the bays a 3 were recovered, or 35 a per cent. The 
flthei had In many cans travelled considerable distances. 

To the same number of the Journal Dr Pettrten, Of 
Copenhagen, contribute^ a paper entitled “ What Is Over* 
flintogP" In which an attempt is made to define the 
problem now receiving so touch attention from these re¬ 
sponsible for fishery administration. Dr. Ryle furnishes 
notes on the physical conditions existing within the tins 
froto'Staft Point to Portland, .end a paper on fbhlnr nets. 
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with special reference to the otter-trawl. Mr. R A. Todd 
writes on the invertebrate fauna and fish-food of the bays 
between the Start and ExmouLh, Mr Robert Gurney on the 
larvn of certain British Crangonidse, and Mr. Frank Balfour 
Browne on the eggs and larva* of Teieostean fishes The 
number, which is of larger size than usual, contains three 
plates and a (hart 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridll —'The Smith’s prizes in natural philosophy for 
Bachelors of Arts are awarded to Mr. £ Cunningham, St 
John's; Mr. J. C. M. Garnett, Trinity, Mr. H. A Webb, 
Trinity; and Mr P. W. Wood, Emmanuel. The names are 
in alphabetical order, and are respectively those of the 
senior wrangler, sixteenth wrangler, and the two (bracketed) 
third wranglers in 190s 

The Worshipful Company of (jirdlers has made a grant 
of 1 oof a year to the university for the endowment of a 
university lecturer in economics The appointment is in the 
first instance for three year* 

The gcnernl board proposes the appointment of an 
assistant curator of the Botanical Museum at a stipend of 
wot. a year 

A special syndicate proposes the establishment in the uni¬ 
versity of a board of anthropological studies, for the purpose 
of systematising and directing work m anthropology by 
advanced students 

Prof Adami and Prof. Bovey, F.R S,, of McGill Uni¬ 
versity, Montreal, have been appointed representatives of the 
university at the jubilee of the University of Wisconsin, to 
be celebrated at Kladison In June 
The Senate has adopted an address of sympathy with the 
University of Turin on the destruction by fire of the 
Biblioteca Nu/ionuii* 

Dr G E Richmond has been appointed demonstrator of 
hygiene and public health at University College, London 

liiii Misses Riddell, of Beckmount, Belfast, have presented 
5000/ to Queen's College, Belfast, for the establishment 
of a Riddell demonstratorship of pathology 

We learn from Science that Lord Strathrnna has given 
4000/ to Manitoba University to extend its scientific work, 
and that Mr. John A Creighton has given a further sum 
of about 50,000! to Creighton University, a Catholic insti¬ 
tution at Omaha, Nebraska 

1'iib death is nnnounred, at the early age of thirty-nine, 
of Dr. E. A de Sihweimtz, director of the Biochemic 
Laboratory of the U S. Department of Agriculture, dean 
of the Medical Department of Columbia University, and 
well known for his contributions to bacteriology 

A Bill on higher education has, says a Times corre¬ 
spondent, been introduced In the Second Chamber of 
Holland by Dr. Kuyper The Bill has for its object the 
granting to private universities, under certain guarantees, 
of the same rights and privileges as are accorded to the 
State universities, including the faculty of conferring degrees 
upon students wishing to enter the public service. The 
Premier, it appears, attaches great Importance to this piece 
of legislation, and the Standaard, the recognised organ of 
hi 1 party, has already threatened the resignation of the 
Cabinet should the Government fail to obtain a majority In 
the final division. 

The authorities 0/ the Yorkshire College, Leeds, have re¬ 
ceived a letter from the Commltte of the Privy Council to 
announce that the committee “ see no reason to modify their 
opinion that the proper title to be assumed by a university 
with Its seat in Leeds is the University of Leeds. " Their lord- 
ships have recommended to His Majesty the restriction of the 
title, both on the score of precedent and convenience. The 
Charter will now soon be laid on thq table of the House of 
Commons, and It is not expected them will be any further 
delay In the matter. The movement for a new uhlyerilty at 
Lean,/towards establishing which some 40,000!. has been 
prorofMH* hes throughout Regarded aa a eburtty move- 
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la¬ 
ment. The West Riding County Council has pregHM. 
something like 6000Z in the aggregate annually toward 
Leeds and Sheffield Universities r 

In a lecture at University College, London, on the £( 1 * 
verities and colleges of the United States, Dr. T. Gre|fOSy 
Foster, one of the members of the Mosely Education Coeff» 
mission, referred to social and Industrial conditions as affect¬ 
ing university life He pointed out that at every university 
and college he visited—whether ut undent Yale and Harvard 
o' at the infant University of Chicago, or at the State uni¬ 
versities—at all alike one found rich and poor. Each 
university issued a leaflet to show how the poor man could 
pay, or help to pay, his way during the university rourse 
without loss of caste Business men in the United State* 
are glad to employ men who have more than a common 
sihool or high school education. There is a certain prospect 
of employment for all who have passed through a university 
course 

Tint Committee of the Privy Council has considered the 
case presented on behalf of tne petition of the University 
College of Sheffield praying for the grant of a Charter in¬ 
corporating a university in Sheffield and the resolutions In 
its support adopted by various bodies The committee under¬ 
stands that the promoters are engaged in raising a sum of 
170,000! for the purposes of the university, by the appropri¬ 
ation of part of which new buildings of a suitable character 
will be in readiness by the spring of 1905, and that in addi¬ 
tion to a considerable yearly sum which the city council 
has promised to provide, material assistance may be looked 
for from the county council of rhe West Riding of York¬ 
shire, and probably from Derbyshire and the large urban 
communities in the neighbourhood of Sheffield. In these 
circumstances their Lordships are willing to entertain 
favourably the application, and, subject to a substantial 
realisation of the hopes mentioned, will be prepared to re¬ 
commend to His Majesty the grant of a Charter In general 
conformity with the draft accompanying the petition. 

Mh. Lyttelton, Secretary of State for the Colonies, was 
the guest of the Liverpool University Association on March 5 
on the occasion of the first dinner under the auspices of the 
association The right hon. gentleman, in replying to the 
toast of his health, said 11 the object of all education 19 to 
endow the mind of the student with strength, accuracy, and 
elevation. It is well also that suih a mind should have 
power to express its thought with dearness and, if possible, 
with attractiveness That is the reason that classical 
languages have been for so long the mam study of the 
country. But things have altered now Around and com¬ 
peting with us are all the great communities of Europe, 
which are becoming more and more organised, intelligent, 
and specialised in knowledge. Hence has arisen a necessity 
for the equipment of our young men by study for the 
immediate struggles or life We have been frequently met 
b> the criticism that to teach the young to snatch greedily 
at mental improvement with the sole purpose of disposing 
at a profit of what has been learned Is but a narrow educa¬ 
tion ; but It is well competent for us to learn worthily the 
great principles which underlie practical professions, and not 
to despise those principles because they have practical 
achievement as their result." 

Mr. Gray, M P-, has asked In Parliament for an explan¬ 
ation why the Board of Education have recently reduced the 
value of the national and research scholarships from 301. 
to 35s. per week, and whether, having regard to the de¬ 
sirability of keeping these scholarships open to students 
unable to supplement them by private means,, he 1 would 
advise the Board to reconsider their decision. In the count 
of his reply to the question, Sir W. Anson remarked?-* 
“ The Board have never Intended that then scholarship# 
should be of ait eleemosynary character, They believe that 
the amount of the scholarships le sufficient to attract goof 
candidates, and that in the majority of cases they ptwlto 
an adequate supplement to the other resources of th* 
students, end they consider that In ufy^casee where more* 
Is needed the neefmjKe should be provided under ttaqiieWv 
vlriotf of local authorities rather than from funds sdqriflfytf 
tend by the Board. The students Whp jgalh the* a 
ships have, as a hie. been far * period of years wdsfe 
direct observation of facet ectfaot authorities, * who ifitf 
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P 0 ^ 1 ! or CUI readily obtain, a more intimate 
IKtBMKfi of the circumstances of each student than can 
th* Jttard. The scholarships now provided by local authorl- 
In many places the further assistance required. 
IfMpese circumstances 1 do not consider it desirable that the 
dfCRlUHl of the Board be reconsidered " It would be in¬ 
teresting to know how many national scholars receive any 
assistance from local authorities or have any resources 
beyond the ajj. per week now allowed them by the Board 
Csrthlnly It Is desirable for local bodies to supplement the 
value of national scholarships, but while the Board of 
Education and local authorities are evading responsibility 
for support, the students who hate not the additional re¬ 
sources referred to by Sir V\ Anson have to cultivate high 
thinking on very poor living The only satisfactory solu¬ 
tion or the difficulty is the provision of a hostel or residential 
college so that students may learn something of the 
corporate life which should be an essential part of a uni¬ 
versity education. 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, February 17.—Dr. W. A Tllden, 
F.R b, p president, in the chair.—The following papers were 
read —Observations on some intramolecular and originally 
reversible changes extending over prolonged periods of time 
R. J. Frlewoll. It was suggested (1) that the labile con¬ 
dition Is not confined to hydrogen, and (a) that the consti¬ 
tution of a compound may vary according to the particular 
11 stress " to which it is subjected Experiments illustrating 
these points were described, such as the slow decomposition 
of aniline hydrochloride by aminoazobenzene even in presence 
of excess of aniline.—Note an magnesium oxybromide 
G W F. Holroyd. This substance was obtained by 
saturating an ethereal solution of magnesium phenyl 
bromide with acetylene, when it separated In the form of 
colourless crystals consisting of one molecule of the oxy¬ 
bromide with two molecules of 11 ether of crystallisation." 
—The arrangement In space of the groups combined with 
tenralent nitrogen atoms . F. S. Hipping and A H lalway. 
The authors have attempted to detect asymmetry in a number 
of tervalent nitrogen compounds by treating these with 
d-l-benzylmethylacetylchlonde The products of these re¬ 
actions remained homogeneous after fractional crystallisa¬ 
tion, whence they conclude that the three radicles and the 
tervalent nltrogeo atom itself in such compounds are 
sjtuqted in one plane, and that each pair of the radicle* Is 
symmetrically situated with regard to the third —The 
esterification of r-mandelic acid by menthol and borneol 
A. MoKmbIp. The esters obtained were described — 
Certain organic phosphorus compounds A E. Dlnon* 
Phosphorus tnthiocyanate, a colourless oil readily hydrolysed 
by water into phosphorous and thiocyanlr acids, and phos- 
pnoryl trithiocyanate, a pale yellow, highly refractive oil, 
were obtained respectively by the action of phosphorus tri¬ 
chloride and phosphorus oxychloride upon ammonium thio¬ 
cyanate. These substartrrs behave both as thiocyanates and 
tnlocarbimldes, and this tautomerism Is being further in¬ 
vestigated.—Note on the relation between the chemical com¬ 
position of some organic substances and the densities of 
Mr solutions, C. E Fspiltt Determinations of the 
densities of solutions of homologous carbamldes, amines and 
Odds have shown that this property Is of an additive 
character, thoagh slightly modified by constitutional in- 
jRo^qcsi,—The so-called hydrbcellulose A. L. atom. It 
OlR shown that the pulverulent substance formed by the 
acdon of dilute acids upon cellulose contains soluble hydro- 
Jptl$ products, and that the bulk of the material has the 
, eanvs disposition as cellulose.—(1) Isomeric change of 
jUpcylanltides into acylaminaketones ■ (3) Intramolecular re- 
derivative! of the aromatic anunoketones: 

. jfttonl. MJcmccfptefl SoeMty, FetfMiy rt.—Dr. Uy. 
Vjfeodvard, F R.S., rice-prwkfant, in the, chair.—A Jhpcr 
wJl 't* M>ta>ar on an attochniant for rand fag the lines 
«irioa ipectrowope wan read. The attachment 
AMHNjMr » tight rigid ate of phnaphorAmuo M about 
M liWhw radlue, Mit in ope ptaca with 
4ft flttfjeot from * Wood ring. 1* whkh 
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It Is clamped to the body of the instrument. It lies Just 
below the telescope, which Is traversed across the spectrum 
by a screw that works through one of the radial arms and 
presses against a lug projecting downwards from the tele¬ 
scope (0 which It Is dipped. A spring attached to the other 
radial arm acts on the opposite side of the lug and forces 
the telescope back when the motion of the screw is reversed. 
The arc carries a millimetre scale, divided in white on a 
black ground, and a vernier reading to tenths is carried by 
the telescope. Immediately below the eye-piece is ci 
magnifying Irtis through which the scale and vernier can 
be read without any change in the observer's position — 
A paper by Mr, Ntlsen on the vortical illuminator was 
then read The author said that after lying in abeyance 
for twenty-five vears, the vertical illuminator has lately 
come into notice for the examination of opaque objects and 
especially for the microscopiL examination of metals He 
said a vertical illuminator must not be an oblique illuminator 
only, but must be capable of Illuminating the full aperture 
of the bat k lens with a parallel beam of light It must not 
be a permanent Attachment to an objective so as to impair 
its performance for ordinary work. The reflector must be 

J dated near the back lens, and there must be some method 
or regulating the illumination To obtain the best 
advantage with vertical illumination it is necessary to use 
oil immersion objectives —Another paper by Mr. Noloon on 
the influence of the antipoint on the microsLopu image 
shown graphically was read The author referred to a 
paper in the Journal for 1903 on a micrometrlr correction 
for minute objects, wherein he stated by way of illustra¬ 
tion that if one of the minute spinous hairs on a blow¬ 
fly’s tongue was examined on a bright ground and on a 
dark ground, a considerable difference In the sizes of the 
two images was discernible, and that the difference was 
caused by antipoints A table was also given showing rhe 
amount to be added to the micrometric measurements of 
the image seen on the bright ground to bring it up to its 
true value Mr Gordon, who had originated the theory of 
the antipoint, had made accurate drawings of Ihe two 
images of the hair, and the ratio of the breadths of the 
hair in these drawings was us 45 to 65, Applying the cor¬ 
rections given in the table to the measurement of Ihe 
apparent size of the hair on a bright ground, the actual size 
work* out to 12 per cent, more —Mr Keith Lueas followed 
with a paper on a microscope with geometric slides He 
defined a geometric slide as one in which each motion which 
is not desired Is separately eliminated by a single stop 
so arranged as not to interfere with any other possible 
motion This principle he had applied in the design of a 
microscope to the slides of rhe fine and coarse adjustments 
and to the substage 

Royal Meteorological Society, February 17.—Captain D. 
WIJson-Barker, president, in the chair —Mr E. MauHey 
presented his report on the phenologicel observations for 
1903. He showed that owing to the mildness of the winter 
and early spring wild plants flowered In advance of their 
average dates until about May, after which time only back¬ 
ward dates were recorded/ In no previous year since the 
present series of reports was first instituted, in ifigi, have 
such spring migrants as the swallow, cuckoo, and nightin¬ 
gale bfeen so late In reaching our shores The yield of 
wheat, barley, potatoes, turnips, and swedes was somewhat 
under average, but all the other farm crops yielded well, 
especially those of hay and beans, which were unusually 
abunoant. On account of tile wet and protracted harvest 
most of the grain of the cereals was more or less discoloured, 
while potatoes were almost everywhere much diseased. 
Throughout the country this was one of the most disastrous 
years for fruit ever known. In fact, the only crop whj^h 

S ave anything like an average yield was that or straw- 
erries.—Mr, W H- Dina* gave an account of the observ¬ 
ations which he had mode by means of kites at Crinon, Off 
the west coast of Scotland, during last summer. These 
observations were carried out by Mr. Dine* under the 
auspices of a joint committee of the Royal Meteorological 
Society and of the British Association, the Government 

£ ant Committee of the Royal Society providing fundi for 
> hire of a vessel for the purpose. The author, after de¬ 
scribing various improvements which he hod effected id the 
kites, stfcte£ that the weather tut summer was most un- 
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favourable for kite flying, as not only was there heavy rain¬ 
fall, but gales were of Frequent occurrence. The results of 
the obsenrations show that In August last the mean 
temperature gradient for the first 5000 feet was j B a per 
1000 feet. This Is substantially the same as that obtained 
during the preceding summer, although the conditions of 
weather were very different 

Llnnean Society, February 18.—Prof S H. Vines, FRS., 
president, In the chair—Mendel's laws and their application 
to wheat hybrids 1 R. H- Blffsn. An investigation of the 
various characters of the different races and varieties of 
wheat showed that the following characters were domin¬ 
ant —beardless pales, keeled glumes, lax ears, velvet chaff, 
grey coloration, red coloration in the chaff and red color¬ 
ation in the grain, the corresponding recessive characters 
being bearded pales, rounded glumes, dense ears, glabrous 
chaff, white coloration in the chaff and grain Evidence 
was brought forward to show that certain anatomical 
characters, such as the presence of groups of bristles, the 
arrangement of sclerenchyma girders, the presence or 
absence of pith in the Internodfs, also followed Mendel's 
laws The same also appears to be true of tertain 11 consti¬ 
tutional ” characters, quch as the time of ripening and the 
immunity to attacks of rust —Mr W satssen, F.R S , 
exhibited a senes of Primula iifinuu, about 240 in number, 
lent by Messrs. Sutton and Sons, illustrating the pheno¬ 
mena of heredity and variation which he had been per¬ 
mitted to witness in their nurseries during five seasons. 
As was well known, the species, since its introduction about 
1820, had given off numerous mutational forms, e g fern¬ 
leaved, ivy-leaved, the 11 stellate 11 type, and others Many 
of these in their inheritance follow simple Mendellan rules. 

Anthropological Institute, February 23.—Mr H Balfour, 
president, In the chair —The Hon W L. Allardyoo. 
C M.G., delivered a lecture on the Fijians in peace and 
war. The lecturer directed attention to the native legend 
of the colonisation of the islands, and pointed out the 
presence of two types, a Melanesian and a Polynesian 
Passing to their domestic life, he described their methods of 
personal adornment, houses, food, industries, and canoes 
He then gave an account of the punitive expedition of 1894, 
m which he had taken part, and described the native methods 
of warfare Finally, he gave a very Interesting description 
of the flre-walkmg ceremony on Mbengha 

Physical Society, February 26.—Dr. R. T. Glazebrook, 
FRS, president, in the chair.—A new dilatomcter, ex¬ 
hibited by Mr B. Bonmksen, was described by Mr B. F E 
Hooting. The instrument was originally designed for 
measuring the expansion of balance-wheels of watches, and 
haa latterly been applied to the determination of the co¬ 
efficient of dilatation of specimens of materials, used in the 
form of wires about inches In length The increase in 
length with change in temperature is magnified about 1500 
times by means of a chain of accurately mounted gear¬ 
wheels, (he last one of which moves a pointer over a 
circularly graduated scale With an ordinary specimen of 
steel one degree rise in temperature causes a movement ot 
the pointer over about one-third of a scale-division, and a 
mean coefficient of expansion of such a substance over a 
range of ioo° C. can be obtained to about 1 per cent in a 
single experiment of five minutes' duration.—A quartz- 
thread vertical force magnetograph: Dr. W Wataon. 
The instrument resembles, in principle, the quartz-thread 
gravity balance of Prof. Threlfall. In addition to the 
advantages derived from the suppression of the knife-edge, 
the instrument can be simply and accurately compensated for 
the effects of changes of temperature. The principle of the 
Instrument is to have a magnet suspended on a horizontal 
quartz fibre kept stretched by means of a spring. The 
centre of gravity of the magnet and the torsion of the fibre 
are so adjusted that the axis of the magnet is horizontal. 
Any variation of the vertical force produces a rotation of 
the magnet about the fibre which can be suitably recorded 
by means of a mirror attached to the magnet. The 
temperature compensation is effected by weighting the 
pttftgnet on the same side of the ails of the fibre as the 
south pdf, so that the magnetic couple and £he couple due 
to thp <tor#Bh of the fibre act la the some direction. Hence, 
stnCVMB'fitorNse in temperature causes one of the* couples 
to utapMO M|d the other to increase, by suitably adjusting 

HO. 1903 . VOL. 60I 


[March 10, £$84 

-r- J “r 

the weight, and therefore the magnitude of therfgrplQD 
couple, complete compensation can be obtalned^vTh* 
suspended system in the Instrument shown at the 
consists of two magrets 8 cm. long and 1 mm. dliStitpr 
attached by means of small platinum straps to two &afcd 
rods of silica, which form part of the plate of fused flQca 
forming the mirror The upper surface of the muror-it 
platinised The fixed mirror is supported on the basq >df 
the instrument, and is capable of adjustment —On str e ams 
in a magnetostatic field G. W Walker. Quincke found 
that when a glass bulb containing a solution of ferric 
chloride was placed between the poles of a strong electro* 
magnet, the level of the liquid, in a capillary tube attached 
to the bulb, fell This has been held to require for it* 
explanation a system of stress which differs from the mag* 
netic stresses of electrical type The object of this paper i» 
to show that the experiment can be quite well explained 
by the stresses of electrical type —Dr W. Watson gave 
some hints on the preparation of diagrams —Mr R J. 
Sowter exhibited a portable electroscope of high Insulation 
and adapted to show and measure the discharging effect 
of radio-active substances 

Zoological Society, March 1 - Dr. A GUolher, F.R.S., 
vice-president, In the chair —Dr A OUnthor, F R,S , ex¬ 
hibited and made remarks upon some specimens of hybrids 
between Reeves's pheasant (Phonanui r revest), J, and the 
silver pheasant {Euplacamus nycthe merits ), 9 —Mr. Oldfield 
ThomUi F.R S., exhibited and made remarks upon the 
skull of a buffalo which had been obtained by Colonel 
Delmd-Radcliffe in south-west Uganda. The horns differed 
in certain respects from thorn of Bubalus coffer, and Mr. 
Thomas considered the specimen to represent a distinct local 
race and entitled to subspecific rank. Mr. Thomas also 
exhibited a specimen of a fruit-bat from Fernando Po, which 
he described as a new species of the genus Scotonycteris,^ 
Mr J. G. Mlllala exhibited a senes of skins illustrating 
the life-history of the grey seal (Hahchoerus fry pus), and 
made remarks upon its geographical distribution —Mr. J. 
ffolliott Darling exhibited photographs of, and made re¬ 
marks upon, a very large specimen of the woolly monkey 
(Lagothrlx humboldti) which he had observed in southern 
California —Dr Walter Kltfd exhibited a drawing of, and 
read a note on, the arrangement of the hair on the nasal 
region of the parti-coloured bear (jEluropus melanoleucus ). 
— Mr R. E Holding exhibited and made remarks 
upon a double head of a lamb and the skull of a 
Spanish four-horned ram fractured jjt fighting —Mr. 
E. R. lyhea read a fourth instalment of Sir Chfrle* 
Eliot’s paper entitled 11 On some Nudibranchs from Zanzibar 
and East Africa." It contained an account of twenty-two 
species of Doridids Cryptobranchiate, of which eight were 
described as new—A communication from Mr. Robert T. 
Lei per contained a detailed account of the turbcllarlan 
Avagtna incola, which had recently been described by the 
author, and a note on the classification of the Propondg,— 
Dr EJnar Ldnwber g contributed a paper on two specimens 
of hybrid grouse between Lyrurus tetnx J and Lagopus 
lag opus 9 - 

Caubridge 


Philosophical Society, February 15 —Dr. Baker, praT 
dent, in the chair.—On the occurrence of radio-active edit* 
etltuents In common substances: Prof. J. J. Thswoon 
The author described the results of the examination of 0 
large number of specimens of water from different porta 
of England. In nearly every com the radio-aftlve gas which 
occurs in Cambridge tap-water, and la probably identic*! 
with the emanation from radium, was present. In onfar 
to find the source of this gas a number of days, gravels* 
and sands were examined, and It was found that ln r ttihfty 
of these radium was present. Radium was found In funded 
soil from the laboratory garden, In the Cambridge gaulfc, An 
gravel from h pit at Chesterton* In still greater qdaatltid* 
in aaod front the sea-shore at Whitby, in the Hue Ddt pt 
Whitby, lip pandered glass, in on^mdmeir of floury tad 
In 1 specimen of precipitated eilka 5. 4 mr specimens of-ftapr 
and silica did not contain any appreciable amount of iwtifnm* 
The question whether ordinary metak such as 
plalmifn and dead give off a radfo-artiy* 
investigated \ no ttaoe of euch an emihatfoa Aritaftttata 
even bjben the «hf$ala were In the efeqeadHtgly “ 
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stotaln which they occur in colloidal solutions, and ^wp 
y^SSutA to the bombardment of Rontgen and kathode rays 
AKpough ordinary substances do not give off a radio-active 
emanation, reasons are advanced for believing that they give 
gut rays similar to Rfintgen rays —On the temperature 
effect On the rate of combination of hydrogen and chlorine 
P. V. Bevan.—On the convection of heat - H. A. wiieon. 
—On the calculation of capacities In terms of the coefficients 
of electrostatic induction G. F C. Isarls. 


Dublin. 

Royal Dublin Society, February 16.—Mr W. E Wilson, 
F.R a., in the chair.—Prof E. J. MsWssnsir described 
his recent investigations on the distribution of Bacillus colt 
communis, Bacillus ententidis spot o genes, and Streptococti 
in shell-fish, sand, and sea-water from various points on 
the Irish littoral, with special reference to the value of 
these organisms as evidence of sewage-contamination The 
author began by referring to the evidence that had convinced 
hygienists that shell-fish, and especially oysters, may serve 
as vehicles for pathogenic organisms, especially those of 
enteric fever It is along with other organic matters of 
sewage origin that these bacilli gain access to the oyster, 
hence the necessity for establishing some test whereby the 
actual rontamlnatWi of shell-fish with sewage, and, ln- 
ferentlally, their potential contamination with specific 
disease germs, may be recognised. With this object he 
had, under the auspices of the Loral Government Board 
for Ireland, carried out a systematic bacterloseopic examin¬ 
ation of shell-fish, water and mud, collected by Dr. Browne 
from the several layings round the Irish coast A leading 
feature of the work was its independence of the local in¬ 
spection conducted by Dr Browne Each oyster was tested 
for coll and ententidis, the quantity of the mingled shell- 
wator and body-fluid tested being us a rule i c c. The 
author very much doubted the positive value of ententidis, 
but considered that its absence was a valuable evidence of 
purity Both it and coli were absent from deep-sea oysters 
Enteritidis was present in nearly 100 per cent, of oysters 
from a polluted locality when, for some unknown cause, 
coll was not demonstrable In view of the occasional occur¬ 
rence of ooll in material from unpolluted localities, to con¬ 
demn a laying on the strength of its presence In a few 
oysters from a chance batch was, in his opinion, unjustifi¬ 
able. The occurrence of rail in a large percentage of 
molluscs from an apparently pure locality was to be taken, 
as a danger signal, indicating the need for renewed and 
more stringent local inspection. The author considered that 
the delimitation of the species-idea B. colt communis was 
Of much Importance. With regard to the characters of 
ff ententidis sporo genes, the author was in agreement with 
Klein —Mr. W- B. Weight and Mr H. B. Muff com¬ 
municated a paper upon the pro-Glacial raised beach of the 
south coast of Ireland. A raimd beach resting on a wave- 
worn platform which subtends an old cliff has been traced 
along the south coast of Ireland from Corn sore Point to 
Cape Clear. The beach is overlaid by 11 head 11 or 11 rubble 
drift/ 1 and by the Boulder-dayB of the Irish Sea and west 
Cork Ice-sheets. It fringes the shores of the drowned nver- 
vulleys, proving their pre-Gladal submergence. It is similar 
to the reused beaches on the shores of the Bristol and English 
Channels, and to that near Bridlington, Yorkshire—Dr. 
■' F Gi Donnan read a paper on the reactivity of the alkyl 
Iodides. This was a discussion of the relative reactivities of 
the saturated aliphatic iodides aa measured by the determin¬ 
ation of vtiority-coefAdeirtr In a homogeneous medium 
The experiments of WMlcenus, Menschutkin, Hecht, 
Conrad, aqd Brdckner, and thorn carried out by Miss K. A. 
Burin and the author were discussed In this connection, and 
.thair bearing on tief's dissociation hypothesis pointed out 


Afgdaay.of Science*, February 39,—M. Mucart In tbs 
ehatr.-rTbe president announced ntc* the acqdofnv the death 
W M. Emit* Laurent, cofretatotiUnt for the sartluffcpf rural 

hmfujwrr Mr th. InftM ataUliiy of an dteWjc indium 
•gSkmw t s y, Bi llMH ■ On a nu% jperfM «f fmi» R. 
«mMMs .ttwi'o^iion dtfftraHtrlta# from tm i-raya 
flalilik WlwimHji of* photplior- 
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esLcnt calcium sulphide screen instead of increasing It 
They are present, along with the n-rays, in the light of a 
Nernst lamp, formed Into a spectrum by means of an 
aluminium prism. Measurements of the refractive indices 
and wave-lengths are given —Peculiarities presented by the 
action of the n-rays on a feebly lighted Surface R. 
■lonilot On a phosphorescent or fceblv lighted screen 
the effect of n-rays Is Lo increase the luminosity when the 
screen is viewed normally, to diminish it when viewed very 
obliquely The n,-rays, described in the previous note, have 
exactly the opposite effect —On the transparency of certain 
bodies for the n-rays a E Manat. Silver is transparent f 
and palladium, nickel and indium opaque, for all the radi¬ 
ations. Other metals are transparent for some wave-lengths 
and opaque for others —Particular cases in the emission of 
the n-rays E Blotat. Liquids under pressure emit n-raya, 
the gases above them do not, and it is possible in this way 
to trace the change at the critical point by means of a 
phosphorescent screen.—Observation of the occupation of 
a star made on February 24 at the Observatory of Toulouse; 
L Montsnfsrand.—On the continued deformation of 
surfaces. G TaltaMoa.—On the friction of pivoting. 
JL Lseomu. After a comparison of the expressions de¬ 
duced by Ldautd and by Hertz, a demonstration la given of 
the correctness of the former —Method for the experimental 
study of the secondary movements of vehicles in motion : 
M tabouret.—On the diaBtoloscope and the results 
obtained by it C OhabrlO. A description of a magnify¬ 
ing instrument in which the lenses ore rrplarcd by cone*. 
The images are highly magnified, but distorted In a regular 
manner —The stato-voltmeter, an apparatus capable of 
measuring electromotive forces over a range of from a to 
40,000 volts V OrGmlnu.—On the magnetic rotation of 
the plane of polarisation of the n-rays * H. Isgird. From 
the minuteness of the wave-lengths of the n-rays, as deter¬ 
mined by Mi Blondlot, it is probable that the phenomenon 
of magnetic rotatory polarisation would be shown by these 
rays in a much higher degree than for ordinary light. This 
was found by experiment to be the case.—The action of 
magnetic fields on phosphorescent substances C Button. 
An increase in the lustre of a phosphorescent screen is 
observed whenever variations in the Intensity of a magnetic 
field produce a displacement of the lines of force In the 
neighbourhood of /he screen.—Appearance of the sparks 
given by a coil with a Wehnelt interrupter on closing or 
opening the primary current M Qngnlbro.—On entangle¬ 
ment by coagulation Jacques Ouolain.—Theoretical study 
of the ‘dissociation of oxynasmogJobin Tito effects of con¬ 
centration and temperature. Victor Knurl." By the applica¬ 
tion of van 't Hoff's equation and the measurements of 
Berthelot on the heat of combination of oxygen with reduced 
blood, the variations of the dissociation constant with 
temperature are calculated.—On a cadmium arsenide 
Albert Granger. Cadmium, heated In arsenic vapour 
earned over by hydrogen or an Indifferent gas, forma a 
crystalline arsenide, of composition Cd,As a —The combin¬ 
ation rf' salts of dinaphthopyryl with di-alkylated aromatic 
amines - R Paata—Ethylidene-camphor. Ethyl-homo- 

camphorlc acid J Mlftgufln. A description of the prepar¬ 
ation and proparties of ethylidene-camphor It shows a 
large increase in the rotatory power as compared with the 
corresponding ethyl-camphor, resembling in this respect the 
methyl compounds previously described.—On the synthesis 
of ao-dimethyEglutanc and oo-dimethyladiplc acids. G. 
llano. The reduction of aa-dlmethylsuccinic ester by sodium 
in boiling alcohol giv* a glycol, already described, and a 
lactone. The latter, heated in sealed tubes with potassium 
, cyanide at 87O 0 C , gives dimethylglutaric acid, Identical 
, with the arid obtained by the oxidation of Isolauronolfc arid- 
; —The production of acetylmethylearbinol by bacteria'of the 
group Bacillus mesenisricus : Henri Daemote. Acetyl- 
methylcarblnol 11 produced by the action of several varieties 
of bacilli belonging to the group of B. mtsantericuM, and 
as this ketonlc alcohol can be easily identified by meant of 
its osazone, It may serve os a useful biochemical test.— On 
1 mother-of-pearl i Raphael Dubofa*—The action of the o-rays 
on the senses, especially on the smell, and on the emission 
, of the n-raya by substances possessing smell: August 
Oliarpllilltr. A body emitting the n-nyi, when brought 
jtopr the Mine, Aelfsibly increases the intensity of the sensa¬ 
tion of gmell. Conversely, ouch substances are capable of 
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^ WEDNESDAY, Match 16. 

ChNIical Society, ai a.te— Mercuric Nlirita and hi Dm 
H eat P C Ray -Non on ih« Higher Glyoridn: J 
The Nature of a Solution of Iodine In Aqueous Potoufum 
Burge** and D L. Chapman.—The Reduction of i'A-r 
with Hydrooen Sulphide* J. B Cohen and J. Murahi 
Change of Dfoeylannida* into AeylainlnbketonM 
1 ha Dibanoyliolukllnn Into the Inomenc BensoyfOi __ 

F D Chattavay end W H I ewli -add Ent«m of Methyl L_ 

Succinic Acids a w A Bone, J I Sudborough, end I. H G Sprankllsg. 
—Action of Ethyl g-lodopropTonaie on Ethyl Dindlooeeiylaneftaanp 
carbaxyUU O Silberrnd 

Entomological Socirtv, at B 

Society of Artm, at 8,—Artificial and other Building Stones - L P Font. 

Royal Microscopical Society, at 8.—A Note on Some New Methods 
of Measuring the Magnifying Power of the Microscope and of Lanaea 
Generally Prof A. E. Wrlnhi —Exhibition of Hand-painted Lantern 
Slides Illustrating Botanical Histology prepared far Mr A Flatter*. 

Royal MaTnono logical Society, at 7.30—water Vepoar; R H. 
Curtin. 

THURSDAY , March 17. 

Royal Society, at 4 30 

Linnban Society, at B —On the Bryosoa from Franr Jneef Land. 
A W Water*, —Natural-Colour Photographs of Living Insects and 
Flowers F Enoch 

Aeronautical Society, at B —Experiments with Atrial Straw PropeHen: 
Major H l S Baden-Powell -The Beedle Airship W Bee die.— 
Mechanical Flight Thomas Moy 

Institution op Mining anu Metallurgy, at 8 —Annual General 
Meeting Followed by Discueslon on “ The Equipment of LeboratoHei 
for Advanced Teaching and Research in the Mineral Industrie! 11 

FRIDAY , March iB 

Institution op Mechanical Engineers, at B —Compound Loco¬ 
motives in France M Edouard Sauvage. 

SATURDAY , March iq 

Royal Institution, at 3.—The Life and Work of Stokes Lord Rayleigh 


omitting the ray a, whkh tan pass through aluminium and 
■how the other properties of the n-rays —On the pigment of 
tbs suprarenal capsules . C fltimil The chromogen of 
the suprarenal capsules, in the colourless state which results 
from the absence of oxygen, is the product of the at non of 
tyrosinase on tyrosine Jt becomes coloured on exposure to 
tpfc air —The actlqn of the rays given off by phosphorescent 
calcium sylpl\ide on the lactu fermentation Charles 
■loliwt.—The mpehaniam of the movement of the wing in 
Insects Lutien Bull- ft has been shown by Marey that 
the trajectory described by the end of the wing of an insect 
is a lemniM-nte, and has suggested that the deviation from 
a straight line is due to the resistance of the air Ihis view 
is now experimentally confirmed —On the Hgnificahon of 
the subterranean organs or some plants in Alpine regions 
Andrd Dauphin#. —On the morphological phenomena of 
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NEW WORK IN THE MALAY ARCHIPELAGO . 

Rtisen in den Molukken , in Ambon, den UUassetn, 
Sevan (Ceram) und Buru. Geologischer Theil. By 
Prof. K. Martin. Pp. x + 296. (Leyden i Successors 
of E. J. Brill, 1903.) 

E VER since Dr A. R. Wallace revealed the organic 
treasures of the Malay Archipelago, zoologists 
have found in this or that island a rich and fascinating 
field. Following the path indicated by the master- 
pioneer, they have made these relics of equatorial land 
serve as a 11 public park "of philosophical zoology. The 
geologists, though often appealed to, have been forced 
to move more slowly, since the very vegetation which 
preserves the fauna has effectually concealed the junc¬ 
tions of the various types of rock We have recently 
(Nature, vol. Ixvii. p. 506) had occasion to discuss the 
arduous researches of Molengraafl among the forests 
and water-ways of Borneo Prof Martin meets with 
similar difficulties in the smaller isles of the Moluccas 
He remarks that the rivers are often known only by 
their mouths; and, while he walks across some of the 
central ridges, he can rarely study what lies to right 
or left His maps show what lies along the shore, or 
on his traverses from coast to coast, and in the case 
of Buru (p. 215), an island larger than Kent, he has 
added a good deal to the previously known topography 
Work of this kind has naturally been spread over 
some years, and the first part of the volume is reprinted 
ffom that published in 1897. This might, we think, 
have been shown upon the title-page, so as to prepare 
the reader for comments and corrections inserted in 
the later portion. From p. 49 to p 54, for example, 
considerable stress Is laid on the recently Volcanic 
character of Wawani, in Amboina, in which Wallace 
also believed. Prof. Kotd, of Tokio, criticised our 
author’s conclusions so far back as 1899 (Joum Coll. 
of Science, Tokio, vol xi p 96), and on p. 281 of the 
present work the supposed evidence of an eruption in 
1674 Is withdrawn. Some modification of p. 64 also 
occurs, and the prolongation of the volcanic line of 
the Talaur Islands and Temate into Amboina is re¬ 
jected. So far as the relations of the lines of present | 
eruption and of earth-folding are concerned, we are 
left, it seems, with Kotd’s general map as our most 
recent guide. 

In working out the specimens collected, Prof Martin 
has had the help of Dr, Schroeder van der Kolk for 
the petrography, and 0 4 Dr. RUst for the interesting 
radiolarian series. The book opens with a description 
Of Amboina and its eastern neighbours, a region 
occupied more than once by England, and ceded again 
$0 Holland as recently as 1814. While largely com¬ 
posed of volcanic material, these islands have' been 
raised above the sea id late Tertiary or Quaternary 
Anas. Th* v d , acks in the paridobtes of Amboina con- 
W modem sandstone adfh marine remains,' while 
Up;lhd dry InlajpL 'Sven the 
> 37) have Included this mafefal, f «Jfh its 
toed and roughened 8^ sdtiSoMKiUowl, under 
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the name "Karang,” which they apply to the lower 
masses so familiar to them along the coast. Here 
and there only loose blocks remain to prove the former 
continuity of the reefs across their volcanic fiasis. 
“Karang 11 occurs in the peninsula of Leitimor at d 
height of 480 metres above the sea, In Saparua (p.-48) 
there is some evidence of an upward movement at the 
present day The main uplift appears, indeed, to have 
occurred after the reefs had completely buried the 
earlier masses, since detritus from the latter is not 
found in the inland 11 karang.” 

Prof Martin believes, moreover, that the eruptions 
along this easL-and-west line were originally sub¬ 
marine, the rapid cooling of the lavas furnishing an 
unusual amount of glass. In this matter we find an 
interesting parallel with Mr Guppy's conclusions as 
to the Fijis (Nature, vol. Ixix. p. 31) The vofcanlq, 
rocks consist of various types of andesite and'dadte, 
including at times patches of quartz, cordierite, and 
garnet, which Dr Ferdinand von Wolff (p. 102), with 
great probability, considers to be derived from the 
cordierite-gneisses that occur among the basal rocks 
of the Moluccas Prof Martin points out (pp 2j and 
93) that the discovery of rolled blocks of gneiss and 
schist in any given island may be due merely to the 
carrying up of portions of the old ground in the volcanic 
masses that broke through it. 

The author relies too much on the nature of his 
igneous rocks in assigning to them a geological age, 
especially when (p 37) he deternfines a radiolarian 
limestone as Tertiary because it is later than 0 Neo- 
volcanic M lavas This classification was, however, 
common at the time wf^cn he started on hi£ labours 
While adding greatly to our knowle^e of these rocks, 
he is able to correct Wallace in regard to r Buru, 
Tomahu, and some other islands, in which he Is unable 
to recognise a volcanic character. Hot springs still 
arise in Nusalaut, accompanied by deposits of 
aragonite. The considerable extent of the author's 
researches is to be seen in Map 111., from Nusalaut to 
the west or Amboina, where his conjectures are dis¬ 
tinguished by shading from the ground actually 
observed. 

The second part of this handsome memoir deals with 
Seran (Ceram) and the little north-western island of 
Buano. Ichthyosaurus is already known from Seran, 
and Prof Martin regards certain globigerina lime¬ 
stones and flinty deposits as Mesozoic (p. 141), The 
latter, rich in radiolaria, are probably representatives 
of Molengraaff’s Danau series in Borneo, and also of 
deep-sea origin. The associated fragments of cal¬ 
careous algm may haye come from shallower marine 
banks, and prove nothing as to the nearness of a shore 
(p > 3 *)' 

Besides these fosstlHerous deposits, considerable 
Interest attaches to the mica-schist and mica-slate 
which form the prevalent rocks of the hills of southern 
* Seran, and which at times determine its surface 
features by their strike. Cordierite occurs both in the 
schist and in the associated gneiss. A massive 
11 grauwacke 11 formation represents in part the In¬ 
terval between these rocks and the limestones. 

The concluding section describes Btfhi. an island 
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lying at the west end of the tectonic line which curves 
about the Banda Sea. Here again radiolarian flint 
occurs, as nodules or thin beds in a massive limestone, 
unconformably overlying “ grauwacke," Globigerina 
beds assist in assigning to Lhis 14 Burn limestone " a 
true deep-sea character. Mesozoic molluscan species are 
known from the Inter limestones. Typical karang does 
not seem to have formed freely across the old crystalline 
rocks of Burn, which remain exposed over a wide 
ami A consideration of the coast-lines, and of the 
level nnture of the karang formation, leads the author 
to conclude that the Moluccan region is one of fault 
blocks and vertical movements (p 286) rather than of 
folding He agrees with Verbcck and with most 
observers in the Indo-Pacific area Lhat uplift and sub¬ 
sidence of adjacent land masses, and not the retreat of 
the waters, must be held accountable for the present 
relations of island-crest and ocean-floor 
A noteworthy feature of Prof. Martin's work is the 
frequent reference to the soils derived from various 
types of solid rock This alone would show the careful 
spirit in which he has made his observations As he 
freely remarks, detail after detail remains to be filled 
In; but his maps, drawn on a liberal scale, his sections, 
and the photographic landscapes, give the reader a 
dear insight into what his journeys have revealed 
The Dutch Government, in assisting the publication of 
the results, has conferred a benefit on geographers as 
well as on geologists. 

' Grenville A. J. Cole. 


ANOTHER ATTACK UPON DARWINISM . 
Mimicry p Selekhon, Darwintsmus By M C. Piepers, 
Dr. jur. utr. Pp 452 (Leyden Brill, 1903.) 

HE theory that natural selection is an important 
if not an all sufficient explanation of the evolu¬ 
tion of animals and plants has had to meet the attacks 
of a few serious and of many frivolous critics. To 
the former class belongs Dr. Piepers. We may not 
approve of his methods or agree with his conclusions, 
but his wide learning, his special knowledge of a single 
group of animals—the Lepidoptera—and his laborious 
efforts to disprove the current theories of evolution are 
sufficient to justify us in classifying him with the 
serious critics Many will, doubtless, shrink from the 
task of reading with care the four hundred pages of 
closely written text, without illustration, with which 
his attack is framed and delivered, but every naturalist 
who has the courage to do so will find in it a great 
deal of instruction and—may we add without offence?— 
no little amusement. I would suggest to those who 
attempt the task to disregard, if possible, certain 
features of the work which disfigure the text. 

The denunciation of modem theories with such ex¬ 
pressions as the 41 mimicry humbug," the 11 heresies 
of modern biological science " and 41 phantasies the 
unmannerly denunciation of such naturalists as Weis- 
mann, Wallace, Bates and Poulton; the description of 
the unwholesome character of,the English race which 
'produced and encouraged a Dfcrwin (p. 397),, are un¬ 
usual in a Work of permanent scientific value. Never¬ 
theless, the pages are filled with many facts bearing 
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upbn the theories of mimicry and protective reftetn* 
blance which will certainly be of value to the seflow 
student of natural history, whatever his preconceived 
ideas may be 

To quote one of the many Interesting facts bearing 
upon the questions in dispute, we find on p. 22 ‘— 

14 Ich habe selbst emeu meiner iavanischen Raupen- 
suchcr, obwohl er das Thier selbst gefangen hatte, 
plotzlich erschreckt die Hand zunlckzichen sehen, ala 
eine Kaupe von Hebomoia glaucippe L die er mif 
zeigen wollte, ihre Schlangen-Mimicry annahm, und 
das wiewohl diese Raupc viel kleiner 1st als die der 
Chaerocampa- und Parechidnia-Artcn, die sich rr^ehr 
der Grosse von kleinen Schlangen nahern, und deren 
Aehnlichkcit dadurch auch noch viel starker 1st " 

It may seem incredible that a naturalist who has- 
had the valuable experience of observing such interest¬ 
ing examples of mimicry as this can doubt the utility 
to the species of pronounced mimetic resemblance to 
poisonous or dangerous animals, but Dr Piepers ex¬ 
plains the resemblance in another way,‘and denies its 
protective value. 

Some years ago Wasmann described a remarkable 
resemblance between an ant of the genus Eciton and 
a beetle which dwrlls in its nest belonging to the 
genus Mimcciton If we deny, as Dr Piepers does, 
that this is a true case of mimicry, it must bo due 
either to an independent convergence of evolution 
(homeogenesis) or to a similarity in development 
caused by a similarilv of external influences. But it 
is impossible to conceive that either of these explan¬ 
ations can account for such a close resemblance, even 
in the details of the antennae, as this ant and this 
beetle exhibit Surely, as Wasmann remarks, the old 
theory of special creation is more reasonable than either 
of these 

At the time the book was written, Dr. Piepers had 
probably not seen the very remarkable paper by Mr. 
She! ford on mimetic insects from Borneo and Singa¬ 
pore which was read before the Zoological Society in 
London on November 4, 1902. In this paper so many 
examples arc given of insects and spiders that closely 
resemble other insects and spiders with which they 
associate that the theory of homeogenesis must bi 
strained to the breaking point to account for them. 
There may be some justice in the remark that the 
experimental evidence is not sufficient to prove the 
theory of the origin of mimetic resemblance by natural 
selection; but what evidence of any kind can be 
brought to support the theory of homeogenesis, or the 
startling effects produced In mimicry by similar 
environments ? Absolutely none. The impartial 
reader must be struck in reading these lengthy theses 
with the fact that singularly little experimental 
evidence is related in the text, and none that repfy 
supports the truth of any theory but that of natui*4 
selection. There is plenty of destructive criticism pi 
current theories, (here are mity Weighty objection* 
and difficulties suggested tag if these wfipOed In de¬ 
stroying DarWlniamus left In the vfey 

of theory that has any b^w^luppbrt But thWfs * 
Uttw Midepoa trf a $rcet rmmk which our 
overlooked that 4*ppor$s fbeoryof 
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r If be refers to the reports of the British Associ¬ 
ation fbr 1898 he will find that Poulton and his 
neslfttants have proved that the pups of Vanessa 
Hftieae are subject to a severe struggle for existence 
from birds at Oxford and the Isle of Wight, and that 
In this case the resemblance in colour of the pups to 
the surroundings is of prime importance in the 
struggle. 

In the face of such evidence as this the statement 
on p. 386 that it is pure chance which of the seeds of 
a tree or which of the eggs of an animal survives re¬ 
quires some better proof than wc hove at present before 
it is acceptable. The evidence of Guy Marshall in his 
valuable papers on the bionomics of South African 
insects adds very materially to the support of the theory 
of natural selection, and naturalists may rest assured 
that, notwithstanding the vigour and the ability with 
which this, the latest, attack upon their trenches has 
been delivered, the defence of the theory of natural 
selection is still intact. Sydnby J Hickson 


ASSAYING IN THE COLONIES . 
Metallurgical Analysts and Assaying . By W. A 
Macleod, BA, B Sc., A.O.S.M. (N.Z), and Chas 
Walker, F.C S. Pp. xu + 318; with 109 figures in 
the text. (London : Charles Gnflin and Co , Ltd , 
1903.) Price 12 s. 6 d, net 

HE aim of this work, as explained by the authors 
in the preface, is to provide a 11 graded course of 
work, leading from simple qualitative analysis up to 
the technical quantitative methods employed by the 
modern metallurgical chemist/' and is intended to 
cover a period of three years’ laboratory work. 

The book is divided into three parts, of which part i , 
containing 50 pages, deals with qualitative analysis 
and the properties of gases, and part ii., containing 
140 pages, deals mainly with quantitative analysis. 
Part til , comprising 118 pages, is subdivided into two 
sections, the first treating of the ordinary methods of 
fire assaying, while the second gives an outline of the 
methods employed in some well-chosen examples of 
technical analyses. 

The authors do not claim any originality of matter, 
but simply novelty in arrangement which i9 adapted 
to meet Hie requirements of students of schools of 
mines, M more especially of colonial schools of mines.” 
This distinction between colonial and other schools of 
mines is difficult to understand, for the work which 
a qualified metallurgical chemist is required to under¬ 
take is independent of the locality in which he has 
received his training,'and If "the course of study is to 
bp broad and efficient, a text-book which is suitable 
>f0r one school of mines will be equally suitable for all. 
Ai any school of mines the students must be well 
grounded in the principles of assaying, so that they 
ejan understand, test, and practise any method that is 
.subsequently presented to them. 

It is bbyfousj for example, that the study of assay- 
tpgfhQuld be precede*} by a course in chemistry, but 
'tjHfctiAn hardly be included amongst the duties of the 
in assaying. It would be better that the 
dealing With such subjects as glass working, 
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the preparation and properties of gases, and elemen¬ 
tary qualitative analysis should be omitted, and the 
matter left to the discretion of the professor of 
chemistry Moreover, there are so many excellent 
text-books dealing with this part of the subject that 
it seems a pity that the authors should have sought 
to include it in this volume. 

Part ui has been carefully prepared, and the explan¬ 
ations arq invariably clear and concise. Unfortunately*, 
however, it suffers from want of space, and might well 
be expanded at the expense of some of the earlier 
chapters of the book Thus the assay of tin ores Is 
dealt with in a chapter of two pages, and that of 
lead ores occupies only three pages Silver also re¬ 
ceives three pages, and copper, sulphur, and mercury 
are dismissed in a short chapter of two pages. In 
spite of this enforced brevity, however, the authors- 
have made the most of the space at their disposal, and 
the methods they describe arc up to date and trust¬ 
worthy. No pains have been spared in consulting and* 
quoting from the work of recognised authorities on 
assaying, but it is doubtful whether the frequent 
reference to divergent opinions may not, in itself, con¬ 
stitute a source of danger. For example, the student 
who is told that the length of time required for the 
fusion of a tin assay by the cyanide method is variously 
estimated by different writers at from 3 to 30 minutes 
may be tempted to think that lie also can vary the time 
of fusion within these limits, and still obtain satis¬ 
factory results, The importance of uniformity in 
working cannot be too strongly impressed upon the 
beginner 

The mistakes arc remarkably few and unimportant, 
and the publication of this volume tends to prove that 
the teaching of metallurgical analysis and assaying 
in Australia rests in competent hands. 


OUR BOOR SHELF . 

The Direction of Hair in Animals and Man. By W. 

Kidd. Pp. xii+154; illustrated (London: A. and 

C. Black, 1903 ) Price 55 net. 

Although it is quite natural that every student should 
consider his own pet subject one of special importance, 
we cannot think that Dr. Kidd has sufficient justifica¬ 
tion for publishing a second work on the hair-slope of 
mammals, since the volume before us does not appear 
to cariy the case materially further than was done In 
“ Use-Inheritance V Indeed, since the author himself 
(p. 1J2) is fain to admit that hair-whorls, featherings, 
Ac (as he terms the various abnormalities in the direc¬ 
tion of the hair) are variable, intrinsically unimportant, 
and even whimsical, we should have thought that 
enough had been made of them in the earlier work. 
If further evidence of their variability and slight 
morphological importance be considered necessary* we 
may refer to Prof. Ray Lankester’s recent description 
of the condition existing in two specimens of the otaph 
one of which shows a single and the other a double 
whorl on the forehead. If, however* the author and his 
publishers find the public sufficiently interested in Hie 
subject to absorb a second work, they have* from their 
own point of view, a sufficient justification for its issue. 

, Briefly stated. Dr. Kidd's theory appears to be as fU- 
kvws. In certain mammals, notably many Idng-bodlSd 
«nd ahorfelunbed carnivores* and many rodents, marsu- 
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pials, marmosets and lemurs, the hair Is found to be 
uniformly directed backwards from head to tall, and 
downwards from the flanks to the toes From this pre¬ 
sumed primitive condition there are numerous instances 
of reversal of the direction, accompanied by the afore¬ 
said whorls and featherings at 11 critical " points, such 
points being correlated, in many instances at least, with 
subjacent centres of muscular activity 

Natural selection, it is urged, will not account for 
these diversities, and we must, therefore, fall back 
upon habit or use as the inducing cause. This being 
admitted, it follows, according to Dr. Kidd, that “ use- 
inheritance ” is a factor in nature, and consequently 
that the doctrine of 11 non-inheritance of acquired char¬ 
acters " is untrue. 

The author concludes his argument by asserting that 
attempts to bring his facts within the domain of natural 
selection will be ineffectual; and that if any persons are 
induced to discredit his arguments by the assertion that 
as Weismann's doctrine holds good in other instances it 
ought to obtain in the present case, this is not science 
With this we leave the case to the judgment of our 
readers. 

We cannot, however, conclude without directing 
attention to the numerous 11 misprints " with which Dr. 
Kidd’s work is disfigured, errors that might have been 
corrected by half-an-nour’s visit to the British Museum. 
To take only the tables on pp. 153 and 154, we And the 
following errors, viz jumela for jttnela, Budonas for 
Budorcas , jenlaicus for jemlaicuj, senegamus for sen- 
ganus, (Epyceros for jEpyceros, sdmmertng for soem- 
memngi, madogna for M ado qua, nalabatus for uala- 
batus, and elephus for elaphus. And there is an erra- 
lum-slip in which not one of these is noted I We may 
add that the author appears to be unaware of the 
existence of the name Bttocercus for the bongo antelope 

R. L. 

South African Flowering Plants By Prof G 

Henslow. Pp xu+300. (London: Longmans and 

Co , 1903 ) Price 5$ 

This book is intended to serve as a guide to students 
and teachers in South Africa who desire to become 
acquainted with the more important features of their 
native flora Types of the principal orders are de¬ 
scribed, and instructions given for the practical ex¬ 
amination of the different floral structures. The 
general choice of orders and genera is quite judicious; 
there are certain omissions, such as Asclepias and 
Schizoglossum in the Asclepiades, and Hehchrysum 
in the Composite, and the inclusion of a larger number 
of genera, even though only briefly described, would 
have been advantageous. But regarded as a whole, 
’the systematic portion of the book should fulfil its 
purpose, and help towards a knowledge of the subject 
The introductory chapters ere not so satisfactory, for 
the general account of form and function is weak, 
occasionally incorrect, and the ecological discussion 
much too short to enable the reader to comprehend the 
very many striking peculiarities which characterise the 
flora of the country And in the chapter on the struc¬ 
ture of the flower the author has presented a dull and 
mechanical treatment of what might be made an ex¬ 
tremely interesting subject if taken from the develop¬ 
mental point of view. 

Die Btidnis-Photoeraphie. Eln Wegwe&ser flit Fach- 

xninner und Liebhaber. By Frits Loescher. Pp. 

mli+iBo; mit 98 Abbildungen. (Berlin: Gustav 
. Schmidt, 1903.) Price 4.50 marks. 

Thb author confines himself solely to portrait photo¬ 
graphy In thb book, and a very complete treatise he has 
given uv on the subject Commendhg with a brief 
historical sketch of the early methods of portraiture 
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from the daguerreotype to the sliver bromide gdftim 
dry plate, on which he makes Interesting commerite, hi 
then passes through the intermediate stages ana de* 
scribes the modem methods. The next Chapter Is 
devoted to the necessary instrumental equipment of a 
I modern studio This is followed by two chapters on 
portraiture in-doors and out-of-doors, another on work¬ 
ing accessories, such as furniture, backgrounds, he., 
and the last two on the production of the negative and 
positive 

Throughout the book the author has given a clear 
straightforward account of the various methods of pro¬ 
cedure and has illustrated his remarks irr a greHt num¬ 
ber of cases by appropriate reproductions; in fact the 
illustrations form a distinctive feature of the book. 

Those who make a speciality of portraiture and who 
can read German will, no doubt, And many useful 
wrinkles in these pages, for the author has taken a<L 
vantage of the various methods practised in different 
countries and expounded them in their appropriate 
places 

Descriptive Chefiiis/ry. Parts 1. and ii. By Lyman C. 

Newell, Ph D Pp. vi + 488+135. (Lpndon 1 Heath 

and Co., 1904.) Prices 44. 6 d. and is 6 d. 

One feels a certain amount of diffidence in reviewing 
a book which, either in the MS. or prooF, has passed 
through the hands (so the preface states) of no less 
than eight distinguished American professors and 
teachers of chemistry, but Lhe task is fortunately 
simpliAed by finding that the volume, with its small 
“ experimental " companion, is written for teachefs 
and not beginners 

One looks, therefore, more to the manner than to the 
matter of the book, but there is nothing in either the 
one or the other which seems to call for special com¬ 
ment It is a conscientious, uninspired performance. 
It contains the usual information found in an elemen¬ 
tary text-book presented in the usual form, with scraps 
of organic and physical chemistry, fragments of 
history, and a description of modern electrolytic pro¬ 
cesses. It is therefore well up to date, and as an aide- 
mimoire for the teacher is quite trustworthy, provided 
he expands and vitalises what is dull or unconvincing 
in the explanatory matter. The illustrations, though 
not numerous, are good. The picture of a platinum 
dish might be omitted as superfluous, and the illustra¬ 
tion of calcite crystals might do very well for cleavage 
fragments, but does not represent the familiar forms 
of the mineral. 

The American writers on elementary chemistry have 
not yet reached the level of their writers on nature- 
study, and the present volume seems to emphasise the 
fact that there is still room for a good chemistry tor 
teachers. J. B. C. 

Onde herXtiane e Telegrafo senza Fiti , By Oreste 

Murani. Pp. 341; witn 17a woodcuts. (Milan: 

UJrico HoepJi, 1903 ) 

This is one of the Manuel! Hoepll, and, in uniformity 
with other books of the same series, is of pocket site. 
In it Prof. Murani has endeavoured to bring some 
general knowledge as to the nature of wireless tel^ 
graphy within reach of those who start with no pre¬ 
vious knowledge of electricity. Accordingly, we And 
in the earlier chapters Agures of the proof-plane, the 
gold-leaf electroscope, the Ice-pall, the frog's leg, the 
crown of cups and AmpAre’s swimmer, much as ttity 
used to figure In the text-books of our youth, the# 
ferenee of the present book from these old hamttwwd gy 
is evident when we eome to electric oscillations, Web* 
nelt interrupters, and ships With Antenna totM* 

tW ° ***** * * hWt , 
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LETTERS TO THE EDJTOR. 

[Thl Editor does not hold himself responsible for opinions 
exfreaaed by his correspondents J Vntthjpr can he undertake 
to return , or to correspond with the writers of, refected 
manuscripts intended for this or any other port of Natubb. 
Ho notice is taken of anonymous communications .] 

Radio-tellurium. 

In an article In the Issue of Nature for February 11 Mr. 
F. Soddy gave some account of certain of the results of my 
Investigations with regard to radio-tellurium. In this he 
ciltidsed somewhat severely my choice of a name for the 
raoio-actlve substance He holds the substance investigated 
b} me to be identical with polonium, and even goes farther 
than Madame Curie herself, who, in her recently published 
“ Dissertation,’ 1 characterises the use of a new name for 
the substance as premature 

In a paper published by me in the Benchte der deutschen 
clyemischen Gesellschaft in September last, 1 have already 
given the reasons which have induced me to piopose the 
name rad 10-tellurium “ provisionally 11 (vorlauflg) Mr 
Soddy has not discussed these reasons, although he has had 
the opportunity of making himself acquainted with my com¬ 
munication before writing his criticism. As the question has 
once been raifed before the readers of Naturb, however, it 
might be of advantage to discuss it here somewhat more 
fully 

Shortly after the discovery of polonium by M and Madame 
Curie, Glesel found that this substance quickly lost its rad 10- 
aitivity, and he characterised it therefore as inducedly active 
bismuth. P. and S Curie themselves had, indeed, shortly 
before the publication of my first paper on the subject, de¬ 
fined polonium as “ une esp&ce de bismut actif *' The 
observations of Giesel and the Curies differ from one another 
on two points. Giesel's polonium emitted a and 3 rays and 
last its activity within a few weeks, while that of the Curies 
sent out only a rays, and lost the greater part of its activity 
only after the lapse of a few months More recently Giesel 
has shown that bismuth by prolonged Immersion In s solu¬ 
tion of pure radium bromide can become permanently (?) 
active, and then emits only a rays 

Hence there exists with certainty an inducedly active 
bismuth giving out only a rays, and this might with 
accuracy be called polonium There exists, further, a 
bismuth giving out a and 3 rays—Giesel's polonium. In 
this I have found traces of radio-tellurium, and 1 have shown 
that after the removal of the latter the remaining substance 
shows strong 3 and diminished a radiations. Finally, after 
the discovery of radio-tellurium, Madame Curie has purified 
her polonium by fractional precipitation of the subnitrate, 
and has ultimately arrived at a substance, of whs^i she de¬ 
scribes precipitates, the properties of which agree neither 
with those of bismuth nor with those of radio-tellurium. 
This substance she calls polonium It can be seen from this 
brief summary that the Idea associated with the name 
polonium Is an extremely variable and Indeterminate one. 

In the investigation of bismuth separated from Joachlms- 
thal pitchblende in an essentially different way from 
Madame Curie, 1 I found a small quantity of tellurium 
which was extraordinarily active. From one kilogram of 
bismuth I was able to separate only about a tenth of a 
gram of tellurium. This had not previously been found In 
the pitchblende 

Since the substance was distinguished from ordinary 
tellurium at first only,by its radio-activity, I named it radio- 
tellurium " provI®te®%. M To give a Anal name to it 
seemed to me to be premature The example of polonium 
ahowed dearly enough the confusion arising from giving 
a permanent name to a thing before the thing Itself has 
been accurately defined. Honce Madame Curie can least of 
all afford to reproach me with being too hasty In my 
naming. 

* The further Investigation of radio-tellurium showed how 
Qpctssary Was my caution, for ft proved that the substance 

11 consisted mainly of ordinary tellurium. It wM possible, 
to separate, In a quantity amounting at most to 


* 1 llffllguitt Curls has recently published taeibod of 


a few tenths of 1 per cent., a radio-active substance of 
extremely high activity In proportion to Its quantity. This 
substance, of which up to the present I possess only a few 
milligrams, 1 have named radio-tellurium " provisionally.'* 
Ought I, as Mr. Soddy seems to suggest, to call It also 
polonium, and so increase the present confusion? 

Mr. Soddy appears to wish the justification for a new 
name to depend on the proof of the constancy of radio-activity 
of my substance 1 his suggestion of Mr. Soddy's was not 
necessary to induce me to pursue experiments In this direc¬ 
tion. Such ere already undertaken In the most accurate 
manner, but their results, which must be waited for, have 
not the least to do with the question of npmenclature. The 
name polonium does not denote a particular substance which 
has the property of losing its radio-activity with the course 
of time—who could at present be sure of the constancy of 
activity of radium 7 —but merely radio-active bismuth. So 
far as the constancy of the radio-tellurium emission is con¬ 
cerned, I may here cite the following experiment. A copper 
plate of about 8 square cm. surface, on which not more 
than a few hundredths of a milligram of the purest radio- 
tellurium have been precipitated, now, after nine months, j 
radiates so powerfully that the phosphorescence of zinc' 
blende and of barium platinocyanide can be made visible to 
an audience of several hundred people. 

Mr. Soddy has thought fit towards the close of his article 
to attribute to certain German organic chemists the custom, 
of 11 rechristening well-known bodies " In a way that can 
hnrdly be misunderstood, he insinuates that this may be 
traced to an endeavour to claim for themselves the dis¬ 
coveries of others 

This somewhat objectionable charge Mr. Soddy has in no 
way shown to be grounded. Polonium can, indeed, hardly 
be reckoned as one of the well-known bodies. 

I can also the more easily refrain from answering this 
aspersion as I am aware that some of the most prominent 
English chemists have a quite different opinion of their 
German colleagues from that of Mr. Soddy. I would re¬ 
commend in this direction a perusal of Prof P. F Frank- 
land's address to the chemical section of the British 
Association in 1901. W Marckwald 

Prof Marckwald's communication will probably be 
welcomed by the scientific world on account of the oppor¬ 
tunity it affords of settling finally the disputed question as 
to the nature of the body named by him 11 radio-tellurium. M 
In my own mind, before I had read Prof. Marckwald’s 
letter, a doubt still lingered as to the identity of the body 
with Madame Curie’s polonium on account of the very de¬ 
finite statement made by Prof Marckwald in his first com¬ 
munication on the subject that the activity of his body did 
not decay with the time. This to me was an insuperable 
difficulty in the wav of considering the two bodies to be 
Identical. The other reasons Prof, Marckwald has 
advanced—and it Is not likely I .should have ventured to 
express an opinion without having made myself acquainted 
with these reasons—seemed to arise out of a misconception 
on the part of Prof Marckwald himself as to the nature of 
polonium. This point I hope to discuss later, but first I 
wish to deal with the, to me, Important question of the 
constancy of the radio-activity of radio-tellurium. It Is 
featlsfactory to learn that accurate determinations are In 
progress. Everyone will understand that the results must 
be waited for What I did not appreciate before reading 
Prof. Marckwald’s letter was that his conclusion that the 
activity of radlcrtellqrium did not decay With time was 
merely an Impreseioft unsupported by actual measurements. 

The experiment quoted, that a sample of radfo-tdlurjum 
after nine months still Illuminates a phosphorescent 
screen brightly, would seem to illustrate my point 
that Prof Marckwald even now seems to be under 
a misapprehension as to the nature of polonium. 
After nine months, polonium, according to the work of Its 
discoverer, would still possess at least one-half of Its Initial 
activity. I suppose no one would maintain that It Is possible 
to remember over a period of nine months the virion 
degrees of luminosity, produced by a radio-active prepar¬ 
ation, with sufficient accuracy to be sure of a diminution tif 
ono-half of the Initial luminosity during that Interval. In 
two or three years the decay of activity of polonium should 
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be obvious even with this rough test, but it certainly would 
not be sufficiently marked in nine months. We may there¬ 
fore take It as settled that there is absolutely no evidence 
at the present time for supposing that radio-tellurium 
possesses a more constant radio-activity than polonium. If 
only this point has been made clear this correspondence may 
be considered to have justified itself. 

According to Prof. Marckwald the idea associated with 
the term polonium is an extremely variable and in¬ 
determinate one. It seems to me that this is to put a wrong 
valuation on the work of its discoverer. Madame Curie gave 
the name to the hypothetical constituent of the bismuth 
separated from JoaUiimsthal pitchblende which caused its 
radio-activity The radio-activity In question is distinct 
from that of any known radio-active substance, for It com¬ 
prises only the emission of the a or non-penetrating type of 
radiation Moreover, it slowly decays with time, and 
diminishes to half the Initial value in about a year Madame 
Curie has always been careful to pbint out that she has not 
succeeded in separating polonium from bismuth, or in 
obtaining any spectroscopic or other more direct proof of its 
existence The name polonium applies to the body causing 
this particular kind of radio-activity Hundreds of workers, 

I suppose, have obtained from the Soci£t6 de Produits 
Clnmique de Paris specimens of polonium prepared by 
Madame Curie's method, and have satisfied themselves by 
their own observations as to the character of its radio¬ 
activity Now Prof Marckwald has never claimed that he 
has Isolated his body radio-tellurium, although he has been 
more fortunate than Madame Curie in effecting its con¬ 
centration. Hence the name radio-tellurium applies also to 
the hypothetical constituent causing the radio-activity rather 
than to the preparation itself Many, no doubt, have 
obtained also specimens of radio-tellurium from the firm of 
Dr. Sthamer, of Hamburg, and have compared its properties 
with those of polonium. 

The meaning applied by Prof. Marckwald to the word 
polonium may be illustrated by these sentences quoted from 
his letter 11 Shortly after the discovery of polonium Glesel 
found that this substance quickly lost its radio-activity. . ." 

II Glesel's polonium emitted a and 0 rays and lost Its activity 
within a few weeks." " In this (Glesel’s polonium) I have 
found traces of radio-tellurium, and I have shown that after 
the removal of the latter the remaining substance shows 
strong 0 and diminished a radiation," 

The question at issue is therefore a very simple one. Is 
Prof. Marckwald justified In applying Madame Curie's 
name to Prof Giescl's preparation? " Diesel's polonium," 
according to Prof Marckwald’s statement, is a mixture of 
two radio-active constituents —(1) radio-tellurium, (a) a 
constituent giving 0 as well as a rays. The latter, since 
It can neither have been polonium nor radio-tellurium, need 
not be further considered in the present discussion It may 
be something new and interesting, but, on the other hand, 
there Is nothing to show that it was not merely a trace of 
radium present as an impurity. In either case it does not 
concern us, and two bodies only, Madame Curie's polonium 
and Prof. Marckwald's radio-tellurium, need be further 
considered. Both are obtained from the same variety of 
pitchblende, both are distinguished from all the other radio- 
elements by the fact that they only give a rays, and both 
possess at least a considerable fraction of their Initial 
activity after the lapse of one year Now Prof 
Marckwald used the same 1 raw material as Madame 
Curie, namely,'(he bismuth extracted from the Joarhimsthal 
pitchblende. Slhce he states that his method separated all 
the active constituent we may feel certain (x) that radlo- 


1 The point railed la the footnote to Prof. Merck wald's letter ia, t take 
It, ■ llde isaiie. Hi brings forward nn evidence that thn biamoth upsraied 
ft*a the pitchblende by sulphuretted hydrogen (Curie) U different in its 
radio-tab ve proper tta (on I hat nparaud by himself ai ovychlorldej nor 
aay reason for lUppSelng that the active constituent In the two caeea might 
be npKtel to be different It b true that kin bismuth contained a minute 
proportion of ordinary inactive leHurluqi, which was probably almost or 

S iln absent In Madame Curia's preparation This Iket be made nia of m 
a bail* of hU elegant method of concentrating the active con A i meat, and 
be seems to hive it Ant confused the difference of behaviour of the two raw 
mamrfah to dlffmpncei In iba chemical nature of the active constituents 
rather than to thffertiutmu pretence of a iraca of tellurium But bit own 
hbf •■pwhsnnti (drn Ih, 1003. p. 0663) show that whip the tellurium is 
rwMtvad him ibo sohnhwr his methods of predvharing tbs active con- 
•tftveni completely fell, bat again work perfectly If a few tenths of a 
tnOUgmm of ordinary telluric acid in aqueous eolation pro added. 
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tellurium must certainly contain polonium; (a) that as it- 
gives no 0 rays it contains none other of the known radio¬ 
active elements; (3) chat as the radio-active properties Of thff 
two preparations ore Indistinguishable the active eqn» 
stituent of Prof. Marckwold's preparation is the some as 
that of Madame Curie's preparation, and therefore by every 
recognised canon should be termed polonium. 

Prof Marckwald's work has shown that there are present 
on a maximum estimate 4 milligrams of the active con¬ 
stituent in two tons of pitchblende, or in B kilograms of the 
bismuth salt separated from it. Hence what possible bear¬ 
ing can such a small trace of substance have upon the 
analytical reactions of the relatively vast bulk of the raw 
material ? In laying stress on these reactions he frequently 
seems to apply the term polonium to Madame Curie's pre¬ 
paration rather than to its radio-active constituent. 

The same criticism might be applied to the following 
sentence, to be found m his most recent communication 
(Benchte t 1903, p 2665) " Whether this Curie's polonium 

does not perhaps contain also some radio-tellurium is a 
question which must be left to the discoverers of polonium," 

With regard to the view expressed that polonium Is merely 
redio-actlve bismuth, or inducedly active bismuth, In sup¬ 
port of which an opinion once expressed by Madame Curie 
is quoted, the answer, of course, is that Prof Marckwald'■ 
own subsequent work has shown otherwise. < By the experi¬ 
ment of depositing on a stick of pure bismuth the whole of 
the polonium present in a solution, he makes it evident that 
the latter umnot be bismuth Those who are acquainted 
with the work of Rutherford In 1900 on " induced " activity 
know that the whole conception of radio-active Induction 
has been built up on a simple misconception of the pheno¬ 
mena it is designed to explain. The conception had its 
origin in the belief that the fays from a radio-active sub¬ 
stance could excite tadio-activity In otherwise inactive 
matter, which was not in accordance with the facts known 
ar the time it was put forward 

Glesel repeated the identical experiment of Prof. Marck¬ 
wald with a solution of pure radium, and found that a stick 
of bismuth after Immersion becomes permanently (?) active 
and then only emits a rays, and Prof. Marckwald, In spite 
of his own work, concludes that there exists with certainty 
an Inducedly active bismuth giving only a rays, which might 
with accuracy be termed polonium. He, however, omitted 
to state that Giesel obtained the Identical result If a stick 
of platinum or palladium were immersed in the radium solu¬ 
tion Hence It might be argued that there exist an inducedly 
active platinum and an inducedly active palladium, both of 
which might with accuracy be termed polonium. The 
alchemists considered that they had turnrd Iron Into copper 
by means of a solution of blue vitriol, until It was pointed out 
that the latter substance contains copper. It has never been 
shown that any of the effects of the so-called " radio-active 
induction " are really due to the conversion of an Inactive 
element Into radio-active matter. From the existing 
evidence to the contrary, it would seem more reasonable to 
suppose that they admit of a simitar interpretation to that 
now adopted to explain the cuprilication of iron. 

Frederick Soddy. 


Dependence of the Ionisation, produced by Rfintgen 
Rays, upon the Type of the Rays. 

Mr Evb, in his letter in Nature of March 10 (p. 036), 
shows that the relative amount of Ionisation produced hy 
Rfintgen rays In dlffeient gases depends upon the " hard- 
ness " or penetrating power of the rays I have lately 
been investigating thle question of the dependence of dip 
relative ionisation upon the type of rays, and an abstract 
of a preliminary paper on the subject appeared In a report 
of the proceedings of the Cambridge Philosophical Society in 
the number of Nature issued on February 18 (p. 383). Tfctfje 
experiments, along with later ones, show that (he relative 
Ionisation In different gafes depends upon the type of rtyp 
used. I u**d a balance method, balancing (he toirfsadoa 
in each gas against that In air. The pressure of thsgjfee- 
In the Rfintgen ray bulb was varied, thereby varyw jll, 
“ hardness " of the rays, and it jvaa found that (n 
df pates Ip which'th* Ionisation is greater than, In, 
ionisation In these gases decreases relatively to tW 
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*h#rkye become harder This result ii in agreement with 
Aat^iven by Mr Eve 1 find also that in hydrogen, In 
whfch the Ionisation la much lesa than in air, the ionisation 
blereaaee relatively to that In air with the increase of hard¬ 
ness of the rays. 

The experiments are not quite completed yet, but it is 
hoped to publish a full account of them shortly. 

R. K. McClung 

Cavendish Laboratory, Cambridge, March is 


Polarisation in ROntgen Rays 

In a paper on secondary radiation from gases subject to 
X-rays (Pnil Mag [fi] v , p 685, 1903), I described experi¬ 
ments which led to the conclusion that this radiation is due 


to what may be called u scattering of the primary X-rays 
bv the corpuscles (or electrons) constituting the molecules 
or the gas More recently I have found that from light 
solids which emit a secondary radiation differing litLle from 
the primary, the energy of this radiation follows accurately 
the same law as was found for gases, so that the energy 
of secondary radiation from gases or light solids situated 
in a beam of Rbntgen radiation of definite intensity is pro¬ 
portional merely to the quantity of matter through which 
the radiation, passes Experimental evidence points to a 
similar conclusion even when metals which emit a secondary 
radiation differing enormously from the primary **re used as 
radiators, though 1 have as yet only shown that the order 
of magnitude is the same in these Lasrs 'the tomlusion 
as to the origin of this radiation is, therefore equally applic¬ 
able to light solids,, and probably to the heavier metals 

As explained by Prof J J, Thomson (" Condm lion of 
Electricity through Gases," p at>8), on the hypothesis that 
fedntgen ruys consist of a succession of electromagnetic 
pulses in the ether, carh ion in the medium has its motion 
accelerated by the intense electric fields in Lhese pulses, and 
consequently Is the origin of a secondary radiation, which 
is most intense in the direction perpendicular to that of 
acceleration of the ion, and vanishes in the dirertion of that 
acceleration The direction of electric intensity at a point 
In a secondary pulse is perpendicular to the line joining this 
point and the origin of the pulse, and is in the plane passing 
through the direction of acceleration of the ion 

If, then, a secondary beam be studied, the direction of 
piopagation of which is jierpendlcular to that of the primary, 
It will on this theory be plane polarised, tho direction of 
electric Intensity being parallel to the pulse front in the 
primary benm 

If the primary beam be plane polarised, then the secondary 
radiation from the charged corpuscles or electrons has a 
maximum intensity in a direction perpendicular lo that of 
electric displacement In the primary beam, And zero intensity 
in the direction of electric displacement Prof- Wllberforce 
first suggested to me the. Idea of producing a plane polarised 
beam by a secondary radiator, and of testing the polarisation 
by a tertiary radiator. 

The secondary radiation from gases Is, however, much 
too feeble to attempt the measurement of a tertiary Prom 
■elide 1 think It will be possible, and hope shortly to make 
experiments on this. 


It occurred to me, however, that as Rontgen radiation 
is produced in a bulb by a directed stream of electrons, there 
Is probably at the antikathode a greater acceleration along 
rhe line of propagation of the kathode ray's than in a direc¬ 
tion at right angles 1 consequently, if a beam of X-rays 
proceeding in a direction perpendicular to that of the 
kathode stream be studied, it should show greater electric 
Intensity parallel to the stream than In a direction at right 
angles, 

I therefore used such a beam as the primary radiation, 
and studied by means of an electroscope the intensity of 
Secondary radiation proceeding from a sheet of paper In a 
direction perpendicular to that of propagation of the primary 
boam- * 

By turning the bulb rqund the axis of the ptftnary beam 
■tooled, theIntensity of this beam wne not aimed, but the 
Mw «f the secondary beam was found to v reach a 
MMpI when the direction of the ksthode stream was 
Mmrviftr to that of propagation of the secondary beam, 
|pf whop these two were r parallel. 
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In one serjes of experiments the intensity of secondary 
radiation in a direction perpendicular to that of the primafr 
beam was compared with that in a direction making a 
small angle with the axis of the primary beam. The latter, 
according to theory, should not vary with the position oT 
the X-ray bulb. 

In a second series of experiments the intensity of secondary 
radiation in a direction perpendicular to the axis of the 
pi unary beam was compared with that of a small portion 
of the primary beam itself, when the bulb was in different 
potilionp 

Lastly, tho intensity of secondary radiation was measured 
in two directions perpendicular to that of propagation of the 
primary radiation and perpendicular to each other, while 
the Intensity of the primary beam was measured by a third 
electroscope. 

The three methods gave similar results 

In the last case, as the bulb was turned round as de¬ 
scribed, one secondary beam reached a maximum of In¬ 
tensity when that at right angles attained a minimum. 
When the bulb was turned through a right angle the 
former produced a minimum of iomsntinn while the latter 
produced a maximum. 

Two buJbs were used and the sizes of the apertures were 
vailed, but the results were similar In all cases 

The variation of intensity of the secondary beam amounted 
to about iq per cent, of its value, but this, of Loursc, doe* 
not represent the true difference, as beams of considerable 
ciohh section were studied, consequently secondary rays 
making a considerable angle with the normal to the direc¬ 
tion of propagation of the primary rays were admitted into 
the electroscope 

'J he experiments are being continued. 

These results, however, are in agreement with the theory, 
and T think show conclusively that the X-radiation proceed¬ 
ing from a bulb is partially polarised 

Charles G. Bakkla 

University of Liverpool, March 10 

The British Government and Marine Biology. 

In a note in your issue of February 35 announcing the 
appointment of Mr Janies Hornell, who, it is stated, acted 
as Prof, Herdman's assistant during the Ceylon pearl 
oyster investigation, to the post of marine biologist 
to the Government of Ceylon and inspector of the pearl 
banks, it is said that 11 the appointment is of interest as 
showing how in the recognition of science some of our 
colonies are in advance of the mother country We have 
no 'murine biologist to the Government 1 here." 

Now although the latter statement may be verbally 
accurate, it appears to me to be misleading, and one would 
seem to b* 1 justified in supposing that it has been made 
without full knowledge of the facts. 

At the present time the British Government 11 committed 
to an expenditure of 43,000/., to be spread over a period of 
three years, for the purpose of carrying out the British 
portion of ttye international fishery Investigations, the pro¬ 
gramme of Which, dtmcelved in an eminently scientific spirit, 
has been drawn up by an international council comprising 
amongst its members some of the most distinguished of 
European marine biologists In addition to this the 
Government has made for a number of years, and still con¬ 
tinues to moke, a grant of looof. a year to the Marine 
Biological Association, the declared object of which Is the 
promotion of both scientific and economic marine biology ,- 
public money has been spent on scientific fishery investi¬ 
gations in both Scotland and Ireland, and the Government 
has quite recently appointed Dr A. T. Masterman, a well 
koodm and capable marine biologist, to the post of, Inspector 
of fisheries 

To decline to acknowledge what Is already being done h 
surely not the way to obtain increased support for scientific 
Investigations In the future. E. J. Aulin. 

Marine Latypratory, Plymouth. 

The brief statement contained in the note, was quite 
correct, and although It might be expanded and'illustrated. 
It needs no qualification We were well aware of all tho 
facts stated by Dr. Allen. 
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The fact that the British Government has given a con¬ 
siderable grant for a limited and short period in order to 
meet part of the expense of an international fishery in¬ 
vestigation does not, unfortunately, enable us to claim that 
we have a 11 marine biologist to the Government 11 The 
Government gives various grants to enable special pieces 
of scientific work to be carried out, but that does not 
constitute the recipients Government officials. 

Dr Allen reminds us that a marine biologist has been 
recently appointed Inspector of fisheries, Fortunately that 
Is no new thing. The list in the past includes Huxley and 
Frank Buckland, and we hope that all our inspectors of 
fisheries are competent biologists—but they are H M ’s 
“ Inspectors of Fisheries." 

The Government grant to the Marine Biological Associ¬ 
ation goes to no Government official The rover of the 
current number of the Journal of the Marine Biological 
Association announces that 11 The Association owes its 
existence and its present satisfactory condition to a com¬ 
bination of scientific naturalists, and of gentlemen who, 
from philanthropic or practical reasons, are specially 
interested In the great sea-fisheries of the United Kingdom " 
This is no Government institution 

One of the conditions attached to the annual grant from 
the Treasury was that space at the Plymouth Laboratory 
should be placed at the disposal of anv competent investi¬ 
gator deputed to carry out investigations into fishery 
Questions None of the Government fishery departments 
(England, Scotland, Ireland) have, however, availed them¬ 
selves of this condition Where, then, Is the 11 Government 
marine biologist"? The Writer of the Note 


Learned end Unlearned Societies 
Mr. Basset's letter (p. 437) Is of importance in giving 
authoritative evidence of wnat goes on behind the scenes 
It was only u matter of suspicion with me that the benevo¬ 
lent rejectors sometimes knew even less about the subjects 
of the papers than the authors themselves But the remedy 
proposed by Mr Basset is, I fear, a very unsatisfactory one* 
Just the same sort of thing can and does occur elsewhere 
The only right and proper course seems to be that indicated 
by Mr Binhanan It would be enormously to the advantage 
of an old-ehtublished institution, and to its members, even 
though there might sometimes be some counteraction by the 
admission of poor matter But it is not necessary to repeat 
here Mr. Buchanan’s argument, which was very strong 
and full of common sense Oliver Heaviside. 

March 1 j. 


A Plea for Good English 

I relieve the phrase that 11 language was given us to 
conceal our thoughts 11 only holds good in diplomacy, and 
It may therefore be reasonably expected that a professor of 
science should endeavour to teach hfs pupils to express 
themselves in clear, concise and literary English. The 
German language lends itself to a process known as word¬ 
building, and for aught I know to the contrary, the word 
41 SchwefelkohlenstofT" may be good, literary German 
But this process is altogether foreign to the genius of the 
English language, and I cannot imagine a more barbaric 
or misleading conglomeration of verbiage than the phrase 
11 chalk-stuff-gas M Chalk is popularly associated with 
lime, or, to speak more accurately, with calcium, and to 
call a substance M chalk-stuff-gas " which does not contain 
an atom of calcium appears to me a misuse of language, 
especially as CO* can be prepared In various ways without 
using any substance containing calcium, or what is 
popularly known as 11 chalk " or " lime." It seems to me 
that It would US difficult to Invent a more suitable phrase 
than 11 carbon dioxide, 11 since It expresses In terse end 
pointed language the chemical composition of the gas. 

Alassio, March^. A. B. Basset. 

Zoological Nomenclature, 

Og p. a00 of your issue of December 31, 1903, Just arrived, 
jn a review by 11 W. T. B." I note an riluelon to my 

curious Illustrations of ecological nomenclature/ 1 and if 
la stated that my “ new name " (which, by the' why, was 
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proposed In 1B991) " is given to a genus the type of which 
appears, according to the rules of Llnnwus himself, lo be 
also the type of the Linnman genue Clmex." 

Where, sir, are these 11 rules of Linnaeus himself " in 
which the fixation of types is set forth? I was under the 
impression that we were indebted to Fabrldus for these In¬ 
dispensable aids 10 zoological nomenclature, and I would ba 
grateful for the reference to Linnmus 

Your reviewer’s remark on Cimex contains an 
ei^or, 11 lectulanus ” Is not and cannot be the type of 
Cimex, Linn , (1) because It does not conform to the de- 
scnption of that genus as set forth by the founder. More¬ 
over, if the type be worked out historically, " lectularlue " 
is equally invalid ; the first discerptor was Fabrldus, who, In 
a perfectly straightforward manner, removed our species 
from Cimex to form a part of his new genus Acanthla, This 
effectively prevents leitularlus from ever appearing as the 
tjpe of Ci in ex, and it is a fact well known to the students 
of the Rhynchota 

Further, lest it might be I bought that the proper generic 
name of lettularius is Aranthia, let me mention that 
in 1797 Lntreille restricted the latter to 11 Uttomlls 11 and its 
congeners, and " lectulanus 11 was again shut out, the way 
thiit, so far as my knowledge then went, I was justified in 
proposing a new name However, since then I have 
acquired a somewhat rare book, the 11 Hemiptera Sueriffi ” 
(1629), the authorship of which Is usually ascribed to Falldn, 
but is mentioned as Johannes Fetersson for p. 141, where 
11 CUnocoris " is proposed, and 1 willingly, and, indeed, in¬ 
evitably, retire in favour of this for the unfortunate and so 
long homeless 11 bed-bug 11 My previous ignorance of this 
was shared apparently by everyone since the first announce¬ 
ment of the name (as applied to letLulanus). 

With regard to the " curious Illustrations of zoological 
nomenclature," 1 would refer " W. 'I R," to the witty and 
able 11 Zoological Nomenclature Remarks on the Proposed 
International Code," by T R R Stebbing, in the Zoologist 
for Ortober 15, 1898, 2 , pp 423-8. As the reverend 
karkinologist remarks, " no possible harm Is done If we do 
leave to the polished scholar some little occasion for chuck¬ 
ling over us untutored sons of science " 

G. W. Kirkaldy 

Department of Agriculture, Honolulu, H.I , January afi 


Mr Kirkaldy's remarks about the type of the Llnnsan 
genus Cimex are a quibble, to which it Is sufficient reply to 
point out that in the passage which he quotes and attempts 
to ridicule it was not stated that Cimex lectulanus was 
made the type of the genus by Linnsus 

Although the selection of one species of each genus as the 
type Is of later date than Llnnzous, several, of the Llnnsan 
genera are clearly founded on a particular species in each 
case Thus, to take familiar forms, Equufl is named from 
the horse, and it is therefore correct to say that R caballus 
Is the type of the Llnnsan genus Equus. Similarly Bos 
laurus is the type of Bos, and Cants familiaris of Canls. 
Similar cases are rare amongst Invertebrate animals, but 
Cimex is an exception, for the generic name was taken from 
a species in the Llnnsan genus that was called Cimex In 
classical Latin. The only species that can be clearly identi¬ 
fied with the Latin name appears to be C. lectularius, Linn. 

This, however, has been disputed—what opinion has not? 
—by a few amongst the very many writers Who have treated 
the question of Cimex and Acanthla, so another reason may 
be given for regarding C. lectulanus as the type of Cimex. 
The rule of Llnnsus, quoted below, was that if a genus be 
divided, the commonest and best known species should be 
retained under the original generic name There can be no 
question that C Uctularius Is by far the best known specie* 
of the genus. 

The rules of Linnmus himself " were printed In hU 
11 Philosophla Botanies," and quoted by Agautz Ini m 
introduction to the " Nomenclator Zoologlcus. Thfie rfilqr 
have always been regarded as authoritatively both botanist! 
and zoologists, and should la any case b* consulted .when 
Llnnsan genera and species are concerned. The twofollb^% 
Ing ndM apply In the present case:— 

^ajar. 'Nomen generic*** Antiquum antique ggnert 

146. 51 genus rteptum* tecundum fug nafOrOs C 
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Am flyra dirlml debei, turn no men antea commune manebit 
vulgdtlssims at offictnali plant at. 

It must be evident that when Fabrlclus removed Ctmex 
Uchdanus from Cimex and placed it In a new genus 
Acanthia, he disregarded the rules of Linnsus, and his 
daaiificatian in this Instance was rejected by Latreille and 
by many later writers What would be thought of a 
naturalist who proposed to remove the dog from the Linnsan 
genus Cauls, and to retain that generic name for the hyena, 
which was Included in the genus by Linnaeus? According 
to Mr. Kirkaldy's contention this is the nomenclature we 
should be bound to adopt by the " rule of priority " If the 
individual who proposed the absurdity happened to be the 
first to divide the original genus. 

Mr. Klrkaldy has not pointed out in what respect 
C. lectulanus does not conform to the description of the 
genus Cimex as set forth by the founder. He probably 
refers to the mention of four wings amongst the generic 
characters, C lectulanus being apterous or nearly so 
The objection is invalid In view of the facts already stated, 
and of the inclusion of the specirs in the genus by Llnnsus, 
who prominently recorded the absence of wings In this case 

The subordinate question as to the type of Acanthia has 
been discussed ad nausea m Anyone who feels interested 
In the matter will find a full history by Reuter in the Wiener 
Entomologische Zeitung , vol. 1 , 188a, p 301 By on 
argument rather different from that above given, Reuter 
came to the same conclusion as to the type of Cimex Mr 
Kirkaldy's last proposal, to use Clinorons for C lectulanus, 
is a curious illustration of his methnd Clinocons was 
suggested in the 11 Hemiptera Suerne " as a name to be sub¬ 
stituted for the Fabnclan Acanthia, because 11 forsan 
convementtus judicabitur nomen CUnocons " But this sub¬ 
stitution of one name for another on the score of convenience 
Is absolutely In defiance of the “ rule of priority " 

W T B 


Spawning of the Plaice. 

Tub plaice (Pleuronectes plaiessa) in the open-air pond 
ai the Port Grm Biological Station started spawning on 
March 3, and those at the Plel (Lancashire) Sea-Fish 
Hatchery (under cover) on March 1 This is about a week 
earlier than last year (March 9) It would be Interesting 
to know how this record Compares with that of fish in the 
sea. At the time of writing I have no returns that will 
give the Information for the Irish Sea, though I hope to 
know later Probably the officials of the International 
Investigation will be able to speak of the condition In the 
North Sea, and those of the Plymouth Biological Station in 
regard to the English Channel W A. Herdman. 

Liverpool, March 8. 


Preliminary Meaeurement of the Short Wave-lengths 
discovered by Schumann. 

For the past few years the writer has been engaged In 
an attempt to measure the short wave-lengths discovered 
by Dr Victor Schumann, and very recently the attempt 
has proved successful. 

Working in an atmosphere of hydrogen with a concave 
grating ruled on speculum metal, an 11 end-on " tube filled 
with hydrogen gives numerous lines below the aluminium 
gfoup at 1854 Angstriim units. 

The shortest of these wave 4 engths so far observed by the 
writer has a value iao6 Angstrfim units Thus the measur¬ 
able spectrum has been extended by 648 units 

It Is Interesting to note that, contrary to expectation, 
Speculum metal Is able to reflect these very short wave¬ 
lengths to a considerable degree. 

The writer has In preparation a complete list of the new 
Wave-lengths. He has also good hopes of still further ex¬ 
tending the spectrum. Theodors Lyuan. 

Jefferson Physical Laboratory, Harvard University, 
February 29. * 

Women and Saniiaty Science. 

In poor Issue of February it a reference waawiade to a 
Vpcaftrreport of t{ie Subcommittee on Technical Instruction 
appointed by the Technical Education Board 
County Council, quoting one of the recoin- 
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mendations of the committee that 11 Classes be established 
for the training of women in hygiene and sanitation with a 
view to their taking up the occupation of sanitary, work¬ 
shop or public health inspectors, or of rent collectors. 11 

May 1 urge in this connection the great importance of 
all training in hygiene and sanitation being thoroughly 
scientific in character and based upon practical teaching In 
chemistry, physics, physiology, and bacteriology? 

“ Hygiene," to quote Dr. T. M. Legge, H M Medical 
Inspector of Factories, 11 is not a science in itself, but Is 
the meeting point where several exact sciences widely dis¬ 
tinct from each other meet and yield up that element they 
possess which can be of practical use in the prevention of 
disease and the preservation of health " 

At every turn the Inspector or health worker is brought 
face to face with facts which can only be appreciated In 
their true light by a person who has had some considerable 
scientific training, and the greater their scientific know¬ 
ledge the more enlightened and efficient will their work be 
Bedford College in 1895 established a scientific course in 
hygiene for women While amply providing for the 
necessary practical demonstrations In hygiene proper, we 
continue to attach great Importance to laboratory work in 
chemistry, physics, physiology, and bacteriology, as we 
believe the latter to be essential to a thorough teaching of 
hygiene, and necessary if women are to have a first-hand 
knowledge of the subject and become intelligent and effective 
workers Ethel Hurlbatt 

Bedford College for Women, York Place, Baker Street, W. 


Aerial Tubers on the Potato 

I 1 >0 not know whether the appearance of tubers on the 
stems of potatoes as well as underground is a frequent 
occurrence, but last season I noticed several plants pre¬ 
senting this appearance. One of the plants had a large 
number of underground tubers as well as those appearing 
above ground. The abnormal tubers were purple in colour; 
each one had several 11 eyes," and one or two minute green 
leaves showed in each "eye." Ihe garden Is a very stiff 
clay. The season was very wet as the potatoes were 
maturing; in fact, the ground was too soft to allow of 
digging at the proper time. My explanation is that the 
great quantity of water on the ground destroyed the balance 
between producing power in the leaves and storage power 
in the normal tubers, and that the surplus production de¬ 
posited itself in the stems, which at the selected spots 
became modified tubers. W Traylhn 

Guildford, Western Australia, January 2% 


Thx appearance of tubers on the haulm In the axils of 
the leaves is not uncommon, and as the bud and the tuber 
are homologous, the circumstance Is only what might be 
expected 

In this country it Is generally considered that some 
Injury to the subterranean part of the plant, as by the spade 
or fork, or perhaps by wire worth or other destructive In¬ 
sect, Is the inducing cause of the production of atirial tubers. 
I am, however, not aware whether this has been demon¬ 
strably proved. > M. T M 

March 8. 


THE CEYLON PEARL FISHERIES AND 
THEIR ADMINISTRATION . 1 


A VERY remarkable feature of the Ceylon pearl 
fisheries has been their uncertainty and inter¬ 
mittent character. Thus only thlrty^sU fisheries took 
place during the nineteenth century, Or, put in^another 
way, for just half a century the fishery banks lay 
barren. These blank years sometimes followed one 
another In dreary succession, as may be seen from the 
fact that for seventeen yea re—from 1837 to i854r-afiid 
again for nine years—from 1864 to 1873—practically nip 
fishing was done. For a decade before the investi¬ 
gation embodied In this report was begun the beds Isy 


th* Gull 


non 10 thm GmnlvH cfOttn on tba Pnrl 
irii Miami “ By W. A. Hwdau, DlSc, F. 
- -»>) 


(Loadon: Boyil Socialy, 1903.) 


ns* 


NATURE 


466 


[March 17, tgptf ' 


tenantlcss. Occasional breaks of five years or less 
account for the remainder of these years of famine. 
But this apparently inexplicable state of affairs is by 
no means of modern date; for centuries these fat and 
lean seasons have been the despair of those interested 
i.i the collection of these gems 

All kinds of theories, or rather speculations, have 
tyeen promulgated, but the mystery remained, until 
now, as impenetrable as ever Undoubtedly, then, the 
immense importance and value of Ihese fisheries called 
for some effort on the part of the Government, not 
only to attempt n solution, but also to find a remedy 
for Ihcse years of failure. To this end the Colonial 
Office, acting on the advice of Prof E Ray Lankester, 
invited Prof. Herdman to examine the records on this 
subject and to report to them. As a result of this re¬ 
port Prof. Herdman was induced by the Government 
to make a personal inspection of the pearl banks. 
Taking with him Mr Horncll as his scientifii 
assistant, he accordingly set out for Ceylon, and in¬ 
stituted a thorough examination of the whole question, 
the results of which are set out, in part, 

in the volume before us Without doubt |- 

die task that lay before these investiga¬ 
tors was no light one, and it is equally 1 
certain that it has been admirably fulfilled. 1 
As the pages of this volume show, the ex¬ 
pedition has not only been abundantly 
fruitful in scientific results, but it has 
achieved the purpose for which it was dis¬ 
patched 

A complete survev of the whole sea 
bottom of the pearl fisheries area has now 
been made, partly by sounding and dredg¬ 
ing and partly by the aid of divers. In 
some cases even, Mr Hornril himself de¬ 
scended 111 a European diving dress, Bv 
this survey si thorough knowledge has 
been gained, not only of the nature of the 
ground best suited for the growth of the 
pearl oyster, but also of the dangers by 
which this animal is beset 

Flourishing beds may be depleted by 
the ravages of boring sponges, boring 
molluscs, starfishes, internal parasites, 
and fishes, though the destruction wrought 
by these is generally slight compared with 
the wholesale destruction caused by shift¬ 
ing sands due to currents, or churned up 
by the south-west monsoon By way of 
illustrating the vast scale of catastrophes FlCi 1 ' 

of this kind, an instance—one of several— 
mav be selected here One bed examined 


March, iqoa, lodged a crop of oysters estimated fit St 
millions;by March, 1903, they had nearly gone! 1 

Over-fishing is another source of danger, thougfrjn 
future, if Prof. Herdman's plan of transplanting la, 
judiciously carried out, this need not be feared, to 
many places, it has been discovered, fishing may be 
carried on by dredging instead of by diving, though 
there are many places where the nature of the bottom 
will still compel the services of the native diver. 

On the question of the formation of pearls this book 
contains much of great interest, and yet fuller details 
are promised in the next volume Only in extremely 
rare cases did these investigators find that the nucleus 
of a pearl is formed by a grain of sand. Boring 
sponges and burrowing worms cause the formation or 
pearls or pearly excrescences on the inner surface of 
the shell by the irritation which they set up. Pearl* 
of a peculiar kind are found in the muscular tissues, 
usually the levators of the foot. These also have no 
organic nuclei, but seem to start as minute calcareous 
concretions, and mav be extraordinarily abundant 
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-Prntaccros iinckt, DcBI, lying on i Urge purl oyster, hmlf natural site. 
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in March, extending over an area of sixteen square 
miles, was covered with enormous quantities of young 
oysters “ so closely packed that the bank must have 
held not less than about a hundred thousand million." 
Early in November of the same year this spot was 
revisited, when this vast host was found to have 
vanished, having been buried In the sand or swept 
down the deep declivity outside the bed. 

The loss which results from overcrowding is, on 
some beds, almost as wholesale. If, however, Prof. 
Herdman's suggestions are carried out, this enormous 
waste will in future be prevented by the simple ex¬ 
pedient of transplanting to sheltered spots affording 
suitable conditions for growth and Infection. Nature 
has often to be assisted in the preparation of these 
spots by the process known as “culching," that is, 
scattering the floor of the bed with rock, loose coral, 
and so on, to afford the necessary anchorage for the 
byslus of the young oyster. 

What havoc may be caused by starfishes can be 
{fathered from the fact that a bank examined In 
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Thus, at the insertion of one of the levator muscles 
23 small pearls were detected with the naked eye, 
whilst under the microscope 170 more tiny spherules 
were found. But the best f< orient " or “ cyst " pearl* 
are those which occur in the mantle 11 or in the thick 
u hite lateral part over the stomach and liver, or even, 
secondarily, free in a cavity of the body." Caused by 
the secretion of concentric layers of nacre around the 
dead body of a parasite—generally that of a piety- 
helminthcan larva—these pearls attain their gre&tM" 
size in oysters of from three and a half to five yeti’s 
of age. <! 

This parasite has an interesting history. Com¬ 
mencing life a* a free-swimming embryo, It, in feyouh* 
able circumstances, finds an entrance between the opfch/ 
valves of the oyster shell, or is drawn in by fchftfebt 
currents. The entry once gained, the next map 1 * 
bore into the tissue* of the host, end here It afmerfe$Sr 
the early stage* ofritr growth* If the fates fire 
pltious the Jhtft h eaten, and the developing worm 
escapes uninjured 1 from the body of its first Into 
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tif Ilf second host—a file-fish (Balistes). If the life- 
MsUjjty Is to be completed, the file-fish must In turn 
he swallowed by one of the large elasmobranchs, 
within the body of which the final adult stage is 
ngctaedj and from thence escape the free-swimming 
^tlbryos to renew the cycle In these cases, however, 
where all runs smoothly—for the parasite—no pearjs 
are formed. On the other hand, when the oyster 
escapes the file-fish, the larval parasite, unable to com¬ 
plete its development, dies, and becomes encapsuled 
fey the pearly nacre deposited by the living tissues of 
the oyster upon the source of irritation. 

Throughout his report Prof Herdman bestows un¬ 
stinted praise on tne work of his assistant, Mr. 
Horn ell, and there can be no doubt but that it is most 
thoroughly deserved, for much work of the highest 
importance was entrusted to him, and he in every 
case proved worthy of the trust. We are therefore 
glad that Prof Herdman *s wish has been fulfilled— 



will be read with great interest. No less than seven 
of the eleven species known occur around Cbylcta, 
'•The tables at the end of the report show how ex^ 
tremely variable the species of the group are, and the 
more extended our knowledge of tnis group becomes 
the less do the species appear to be separated." The 
report on the Copepoda, by Messrs. Thomson and 
Scott, is by far the largest of Lhese supplementary re¬ 
ports, and embraces descriptions of no less than 283 
species, of which 76 are new to science. 

Further description of this most valuable book we 
cannot give. It must be read to be appreciated. The 
vast wealth of information contained in Prof Herd- 
man ’s report on the pearl oyster alone demanded far 
more space than we have been enabled to afford It. 
Enough, however, has probably been said to show that 
the commission was not only completely justified, but 
has resulted in a rich harvest of facts which appeal 
not merely to those interested In the pearl fisheries or 
to students of mollusca, but to the biologist the 
world over, 

lhc volume is well bound, well printed, and 
profusely illustrated. W. P. P. 


Fig. a —Valuation unipla of pearl oyiierft from ihe Cheval Paar, being brought 
on board ihe Nanfaiamttjbmu** from the Inspection boaia. From a 
photograph by J Horncll 


that Mr. Hornell should be asked to continue his ob¬ 
servations as marine biologist at the Galle Laboratory 
—for he will now be able to render “ signal service 
to the pearl, sponge, trepang and outer marine 
fisheries of the Colony." 

fir concluding this notice we must not omit to 
mention that a series of separate reports has been 
prepared by various specialists on material collected 
during this Investigation. Seven of these reports are 
Included in the present volume, and others are to 
folio*! The first of these deals with the geology of 
tiho sea-bottom, and describes the formation of the 
peculiar bottom essential do the presence and welt 
fenblk qJ the pearl oyster. MVs. Gepp, in an account 
of tbd alga collected, describes the nithertS unknown 
te^osUon of a species of Halimeda. 

X tfy remaining reports ore zoological, and describe 
m Mm, Chitons, Holothuri&ns, Cephalocliorda, 
Mr- TatersaJPs report on Ampjdoxus 

69) 


THE CAMPAIGN AGAINST MALARIA 
'T'HE unhealthiness of many tropical countries 
^ is largely due to the prevalence of malarial 
diseases The discovery that a particular kind 
of mosquito is the definitive host of the malaria 
parasite paved the way for a method of preven¬ 
tion based upon the destruction of the malaria¬ 
bearing mosquitoes, which, so far as present 
knowledge goes, all belong to the genus 
Anopheles At first the measures of prevention 
were individual rather than general, and in¬ 
cluded the destruction of mosquitoes in and 
about the house, and their exclusion by nets and 
wire gauze But through the labours of Major 
Ronald Ross on the west coast of Africa, and of 
the Americans in Cuba and elsewhere, it has 
been shown that much may be done to free a 
whole town from mosquitoes, thereby diminish¬ 
ing the incidence of malaria 
The report under review details the measures 
initiated in India by the members of the Royal 
Society's Malaria Commission to test the efficacy 
of mosquito destruction in the prevention of 
malaria The station selected was Mian-Mlr, a 
cantonment near Lahore, the garrison of which 
consists of about 3900 officers and men, British 
and native, and of 600 native followers. Situated 
in a plain with an average rainfall of about 20 
inches, little of the surface water can drain 
awayt especially as the subsoil is exceedingly 
impervious, so that after one or two hours' rain 
the locality becomes flooded. In addition there are 
numerous brick-Work surface drains, which become 
filled and form excellent breedingjplaces for the Ano¬ 
pheles until dried up by the sun. Owing to these con¬ 
ditions, Mian-Mir is one of the most unhealthy canton¬ 
ments in India, the mean annual admission rate for 
ague among European troops averaging 663 per 1000. 
Six speeies of Anppheles were found to be present, of 
which A . Rossti was the most abundant, the numbers 
reaching a maximum In September and Octolpr 
The methods of prevention adopted were fi) the 
cleaning of irrigation water courses, smoothing their 
sides, and where possible lining with brick and cement; 
(2) drying out ana cleaning branch water courses every 
ten days: (3) treatment bf water courses with kerosene 
oil; (4) draining small collections of Stagnant water,- 

1 Flm Riport of ihe AaMwIal Otoataftloni Aft RUn-Mir, 1901- 
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(5) constant attention to collections of water in gardens 
of houses and bungalows In addition the segregation 
of Europeans was carried out to a limited degree, re¬ 
moving them from the vicinity of infected natives, 
treatment of all infected persons with quinine and the 
prophylactic use of quinine, the troops being paraded 
twice a week for this purpose. The results obtained 
were a distinct but not great diminution in the number 
of Andpheles present in the houses, and a diminu¬ 
tion in the admission rate for ague to 269 per 1000, 
the lowest rate on record (1902 happened to be, how¬ 
ever, an exceptionally healthy year) Captain James 
concludes that mosquito destruction, even though not 
obviously reducing the number of Anopheles, brings 
about a decrease in the amount of malaria, but is 
difficult to carry out and is expensive; apparently the 
campaign against the mosquitoes at Mian-Mir was 
not nearly so successful as that m Lagos. He 
attributes great value to the other measures, vis. the 
continued and systematic treatment with quinine of 
the native children, who are undoubtedly the chief 
source of infection, and the prophylactic use of quinine. 

R. T Hewlett. 


Af. HENRY PERROTIN . 

'PHE cause of astronomical science in France has 
^ been deprived of another of its ablest advocates 
by the lamented death of M. Perrotin, the director of 
the observatory at Nice For more than twenty years 
M Perrotin has watched over the growth and directed 
the energies of that institution It was his good 
fortune, through the munificence of M Bischoffsheim, 
to be able to erect and arrange a well equipped observ¬ 
atory to his own design, unhampered by legacies from 
former benefactors or directors How the work grew 
under his hand astronomers have long since recog¬ 
nised and appreciated. As each instrument was com¬ 
pleted it was immediately devoted to some special pur¬ 
pose The meridian instrument was employed to 
determine the difference of longitude between Pans and 
the observatory, and to complete the chain Paris-Nice- 
Milan long before the observatory was in working 
order as a whole. The fifteen-inch equatorial was at 
work on double stars, planetary markings, comets, 
&c., before the large instrument of thirty inches aper¬ 
ture, under the mammoth 11 floating dome,* 1 coula be 
devoted to the more rigorous scrutiny of faint and 
difficult objects. 

It Is scarcely necessary here to direct attention to 
the industry that marked the career of the first director 
of the Nice Observatory, or to the value of the re¬ 
searches produced by the staff under his guidance and 
encouragement. The work of M. Thollon on the solar 
spectrum may serve as a specimen in the department 
of spectroscopy. The discovery of many minor planets 
shows the care with which the photographic plates 
were taken and scrutinised. More particularly as the 
work of M Perrotin, personally, should be mentioned 
his discussion of the inequalities in the orbit of Vesta, 
a research to which he devoted much time, interrupted 
as it must frequently have been by the care of the 
establishment under his charge. As an observer he 
was indefatigable, and devotea much time to the study 
of thej’falnt markings on Venus, qn Mars, and on 
Uranus. AVaire that he was working at the extreme 
limit of visibility, and knowing the tendency for self- 
deception to creep In and impair the value of such 
delipate observations, he sought opportunities of 
making similar measures and records with different 
instruments, and under varied conditions, In order to 
rdtaove, so far as possible, the evils of bias and 
partial !ty from the results of his researches. Excessive 
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and painstaking care marked his efforts to sqcutw 
rigorous accuracy. 

Apart from his astronomical work, properly sO 
called, in the department of physics, he added ano&br 
determination to those that have been made on die 
velocity of light, which we recall here mainly to show 
the varied character of his researches and the energy 
which he displayed in whatever he undertook. HU life 
was a busy one, and he did not spare himself. The 
great monument that he has left behind is the magnifU 
cent observatory at Mont Gros, and his greatest service 
to science is perhaps the activity which he inspired in 
those by whom he was surrounded. At the com- 

K aratively early age of fifty-eight he has succumbed, but 
e leaves behind him a memory that will be long 
treasured by all those whose fortune it has been to 
assist him in earning the reputation that the young 
observatory at Nice has already won. 


NOTES. 

The Crooman lecture of the Royal Society will be delivered 
on March 24, the subject being 11 The Chemical Regulation 
of the Secretory Process," by Prof E. H. Starling, F.R S., 
and Dr. W. M- Bayllss, F.R S. The Bakerldrt lecture will 
be delivered during May by Prof E. Rutherford, F.R.S., 
of Montreal, on 11 The Succession of Changes In Radio-, 
active Substances " 

The annual inspection of the National Physical Labor¬ 
atory^ by the General Board will be held to-morrow. 
Mar A 18. 

Prop Ostwald will deliver the Faraday lecture of the 
Chemical Society on April 19 in the theatre of the Royal 
Institution 

Prop Agassiz has been elected a foreign associate of the 
Paris Academy of Sciences in succession to Sir George 
Stokes, and Prof. E. Warming, Copenhagen, has been 
elected a correspondent of the academy 

Sir Arthur Rucker will deliver the academic address at 
the dose or the present session at the University College of 
North Wales, Bangor. 

Dr Robert Luther has been appointed professor of 

physical chemistry at the University of Leipzig 

■ 

The deaths are announced of Dr. Wilhelm Schciell, pro¬ 
fessor of mechanics and synthetic geometry at the Technical 
School of Carlaruhe, and of Dr. von Palllch, assistant in 
physics and director of the meteorological station at the 
University of Graz. 

Tiie Belgian Royal Academy has awarded its gold medal 
of 1000 francs to M. Marc de Selya-Longchamps for his 
memoir on the development of a Phoronis. The Thdophite 
Gluge prize for physiology has been awarded to Dr P. Nolf, 
of the University of Lltge. 

The following have been elected associates of the Belgian 
Royal Academy (Classe des Sciences):—Profs. George 
Howard Darwin (England), Corrado Segre (Turin), Wilhelm 
Roue (Halle-sur-Saale), and M. Michel Ldvy, of the Freneb 
Geological Survey. 

The foundation of Schnyder von Wartensee offerer sqya 
Science, Its pries of about 140!. for an essay on tb# tHmhf# 
of Switzerland during the Mat thirty^sven yearfc, Essays, 
which may be in English, should be sent before September 
30, 1906, to the library at Zurich. 

A Rsvtbb menage frond 1 Rome reports that at 5.3O' Ml 
on March 10 a very riolsnt earthquake sh^ck, fotJosmdAjyv 
four wu Nt-at dl ,M4nI- 
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wo earthquake shocks were felt In the neighbourhood 
<if Sijpben, In the southern Tyrol, In consequence of which 
f liltga landslip occurred. 

Tin .council of the Society of Arts will proceed to consider 
the siyard of the Albert medal for 1904 early in May next, 
and members of the society are invited to forward to the 
secretary, on or before April a, the names of such men of 
high distinction as they may think worthy of this honour 
The medal was struck to reward 11 distinguished merit In 
promoting arts, manufactures, and commerce 11 

A Rbutbr message from St Petersburg states that a 
scientific expedition, organised by the Russian Ministry of 
Finance, will leave there for Abyssinia within the next few 
days. The expedition will be under the leadership of M 
Rournakoff, mining engineer, and its object will be to ex¬ 
plore the auriferous districts near the source of the White 
Nile. 

The following are among the lecture arrangements at the 
Royal Institution, after Easter —Prof L C Mlall, three 
lectures on the transformations of animals, Mr. L Fletcher, 
three lectures <m meteorites, Mr H. F. Newall, two lectures 
on the solar icrona, Prof. Dewar, three lectures on dis¬ 
sociation , Mr. H G. Wells, two lectures on literature and 
the State; and Sir W Martin Conway, two lectures on 
Spitsbergen in the seventeenth century 1 he Friday even¬ 
ing meetings will be resumed on April 15, when Monsignor 
the Count vay de Vaya and Luskod will deliver a discourse 
On Korea and the Koreans Succeeding discourses will 
probably be given by Dr. P. Chalmers Mitchell, Prof E 
Rutherford, II.S H. the Prince of Monaco, Prof S 
Arrhenius, and other gentlemen 

Wb hear from Stockholm of the death of the well-known 
zoologist, Prof Fredrik Adam Smitt, which took plare on 
February 19 Born on May 9, 1839, at Halmstad, he took 
Mb doctor's degree at Upsala in 1863, and became docent 
hi zoology at that university. While in this positio n he 
joined Torell and Nordenskjold in their expedition to Spits¬ 
bergen in 1861, went with Nordenskjold's expedition to 
Beeren Island and Spitsbergen in 1868, and accompanied 
the frigate Jaseflna on her voyage to the Azores, England 
and North America in 1869 On the death of Prof 
Sundevall in 1871, Smitt, though only thirty-two years 
old, was appointed to succeed him as professor and inten- 
dant at the natural history museum of the State. Smitt 
wrote several papers on marine Invertebrate, notably 
Bryozoa, but it is for his work on Ash that he is best 
knowfa, especially for his critical list of the Salmonida In 
the State museum. Of late years he paid much attention 
to the gobies His scientific knowledge was freely bestowed 
In attempts to help the Swedish fisheries. 

At the annual meeting of the Association of Chambers of 
Commerce last week, It was resolved that the Government 
should be ufged to great early facilities for the passage of 
the DW for compulsory adoption of metric weights and 
mfeolurtB throughout the United Kingdom. A resolution 
Vft^approved supporting the motion recently adopted by the 
front Society with regard to the position of science In 
hm education,’ and directing attention, in view of the 
cdmpelttlbfl with other countries, to the vital Importance 
of * knowledge of science being speogniied as an essential 
pqjjti fit general education. After a discussion On Patent, 
agreed that 11 this association, whilst wdcona- 
jn£the lOMalment of reform secured by the Palfcit Law 
of ‘1900, la opinion thrt further amebd- 
tqenrli^eipdad Jta epfrr tostdufel^a forfeiture of 
JW J794,’TOt._«9] 


owned patents for inventions and designs workable in this 
country, which are not eo worked within a reasonable limit 
of time." 

In the House of Lords on Tuesday Lord Barnard directed 
attention to the report of the Departmental Committee on 
British Forestry, and asked the Piesident of the Board of 
Agriculture and Fisheries whether the Government proposed 
to take any, and, if so, what, steps to give effect to the 
recommendations of that committee on the subject of educa¬ 
tion, instruction, and training in forestry In reply, the 
Earl of Onslow said that the Board of Agriculture proposed 
to act on the recommendations of the departmental com¬ 
mittee On Mr. Stafford Howard's initiative the first steps 
In that direction had already been taken. Without any 
assistance from the Treasury a school of forestry had already 
been established by the Commissioners of Woods and Forests 
in the Forest of Dean. Again, through the agency and 
assistance of the Office of Woods and Forests, the Scottish 
Office had entered Into communication with certain Scottish 
landowners to secure suitable areas for planting The 
Treasury had been approached by the Board of Agriculture, 
and had promised assistance in the foundation of at least 
two forestry schools in England. Where these schools 
would be established he tould not yet say ; but applications 
had been received from many colleges, and from the Uni¬ 
versity of Cambridge He had been considering whether the 
University of Cambridge should not have the first claim to 
the attachment of a school of forestry; but no decision could 
be arrived at until the Secretary of State for India had 
decided what was to be the future of Coopers Hill College. 
His desire was to establish the two schools in different 
localities—one for the training of young men who were 
likely to become landowners or land agents, and the other 
for woodmen The former he should prefer to see attached 
to one of the great universities 

The Survey Department of the Ministry of Public Works 
at Cairo has published its meteorological report for the year 
1901 ft includes hourly meteorological observations at 
Abbassia Observatory, with sclsmological and magnetic 
observations, monthly and yearly means at a number of 
second order and climatological stations, and ten years’ 
means, 1891-1900, for Wadi-Halfa Most of the stations 
send telegraphic reports, from which a dally weather report 
is prepared and circulated, including data from several 
Mediterranean stations. 

Thb Danish Meteorological Institute has Issued, as In 
previous yearp, an abstract from Its nautical-meteorological 
year-book showing the state of the ice in the Arctic seas 
during 1903 The conditions are shown on five charts, for 
the months April BD August, and the particulars are dis¬ 
cussed in Danish and English text. The conclusions drawn 
are (1) that about the normal amount of sea-ice from the 
Polar Sea entered the temperate seas; (a) that the 
Labrador current brought an unusual number of ice¬ 
bergs with it In 1903; (3} that there is no Indication that 
the appearance of Icebergs east of Newfoundland will be 
more frequent than usual In the year 1904. 

4 

Thb activity of the Faraday Society has gleeq a fresh 
Impetus to our contemporary the Riactta-ehamist md 
Metallurgist, which is now the official organ of the society. 
The current number contains a report of the proceedfifigf 
*fe the February meeting, at which M. HpUard’s Interest¬ 
ing jqper On the electrolytic separation of metals was dts- 
eusdedt and a* paper by Dr. Perkin on the *|bctrolytfc, 
qpsJysii of gofd* There are alio a large number of notes on 
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electrochemical matters, including a particularly full account 
of recent advances In battery work. 

Tub I/. 5 . Monthly Weather Review announces that the 
Government of the Argentine Republic has determined to 
give a permanent character to the first-class meteorological 
and magnetic observatory on the island of Aflo Nuevo, 
situated in the vicinity of Staten Island, in latitude 54° 3^ 
south (Fig 1) The observatory was established in order 
that the Republic might cooperate with the International 
Antarctic Expedition. It is equipped with a complete 
instrumental outfit, Such as Is appropriate to a station of 
the first order, and the results obtained during the Inter¬ 
national Antarctic Expedition, as also of the observations 
for the year 1903, will shortly be published. This observ¬ 
atory, as well as the one soon to be established at Bahia 
Blanca, will form a part of the proposed network of observ- 


Fig 


1 —Meteorological and Magnetic Observatory of Ihe Argentina 
Republic on the Island of ABo Nuevo 


atones on the Atlantic coast of the Argentine Rcpublir 
All correspondence should be addressed Observatory of AAo 
Nuevo, Ministry of the Marine, Buenos Ayres 

Wr have rctnved a ropy of the fifth edition of H Jellnek's 
Psychrometer-Tafeln " (Leipzig) The original name Is 
presumably retained In deference to the former eminent chief 
of the Austrian Meteorological Service, who first compiled 
them. They were mostly recomputed by Dr J. Hann, who 
also made several important additions to them The new 
edition has been revised by Dr J. M Pernter, the piesent 
chief of the Austrian Service, who has added some elaborate 
tables for obtaining by inspection the vapour tension from 
the relative humidity values given by de Sauasure’s hair- 
hygrometer He has also added to the foot of the psychro- 
metric tables the corrections to the ordinary values due to 
conditions of calm and strong wind. We also find short 
tables for deducing the vapour tension at various altitudes 
iJp to 3000 q^tres. Ihe tables are naturally much more 
comprehensive,thgp those usually adopted In this country; 


they give v the \ 
FgO° ot*the 




for every tenth of a degree from -30° 
ade thermometer. A list of the works 
and pet bulb hygrometer and to the 
a useful addition to this valuable 

■ •,, 

^fnivSrsItf of Colorado Studies, Dr. Arnold Erich 
A ihort note on the ^-discriminant of ordinary 
’actuations, and discusses d'AcbouX's proof that 
j^tyfeprmlnaot in general represents the raap4beui of the 
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curves. In a second note the same writer discusses Newton's 
five types of plane cublcs, and shows how to transform 
them by Steiner's method. 

Wb have had an opportunity of aiamlnlng and testing 
an induction coil fitted with the Charpentier-Galffe patent 
platinum interrupter, sent to us by the Medical Supply 
Association, aa8 Gray’s Inn Road, and we find its perform¬ 
ance fully equal to what is claimed for it. With two four- 
volt cells the full 10-inch spark was obtained with ease, and 
there was every indication that the interrupter was capable 
of working regularly for comparatively long periods without 
attention. In place of the iron hammer and spring of the 
old form, there is a light rigid strip of metal, faced with 
iron, resting by gravity on its lower edge in a shallow 
groove, and pulled downwards bv an adjustable spiral 
spring. One of the platinums is carried by a flexible strip 
and remains in contact with a fixed platinum until separated 
by a blow from the hammer, the rapid motion of which 
produces a very sudden break The intensity and frequency 
of the discharge can be readily varied by the adjustments 
of the platinums and hammer The arrangement seems to 
make the most of a given battery power, and will therefore 
be specially appreciated by those to whom portability is an 
important consideration Coils fitted with the new in¬ 
terrupter are supplied by the Medical Supply Association 

Wb have received a paper on pulse and rhythm, con¬ 
tributed to the Popular Science Monthly by Mary Hallock- 
Grcenewalt. In it the author endeavours to trace a con¬ 
nection between rhythm in music and the beats of the human 
pulse In illustration a table is given of the metronome 
markings of the different movements of twelve of 
Beethoven’s sonatas Nineteen movements are set to 
rhythms of 7a or 76 beats per minute, rates exactly equal 
to those of a normal healthy pulse, and all the other mark¬ 
ings range from just a little under 60 to 92, these limits 
representing the maximum range of pulse-action 

The Johns Hopkins Hospital Bulletin for January (vol 
xv. No 134) contains Prof Osier's address on the occasion 
of the opening of the new buildings of the medical faculty 
of the University of Toronto It is entitled 11 The Master 
Word in Medicine," this being work . Miss Rowley, M.D., 
writes on some unusual forms of the malaria parasite. 

Tub United States Public Health and Marine Service has 
published a brief report by Dr Howard on the geographical 
distribution of the yellow fever mosquito After recording 
the localities In which the Stegomyia fasemta has been met 
with, he concludes that this species may be expected to 
occur in all regions the climate of which is not too dry 
between the parallels of latitude 38° north and 38° south, 
and In which the sum of the dally mean temperatures above 
6° C. or 43° F. amounts to io,ooo° C or 18,000° F. for the 
year 

Thb conquest of the Philippines by the United States 
has been followed by the establishment of a Government 
laboratory at Manila, which Is already doing excellent 
work. The latest report is one on the subject of rinder¬ 
pest in cattle, by Dr. James Jobllng. No treatment seems 
to be of any benefit when once an animal has contracted 
the disease, but several methods of preventive inoculation 
may be successfully employed find Are detailed, did 
injection of the bile of an animal dead of the disease, of 
of the Mood of ■ 11 Salted ” animal, i.e one that has 1# 
covered. ‘ 4 

Thb /owmef 0/ ftygto* (voLl*, So. 1) contains 
Interring papers. Dr. Bufldgt «Ad Mr, Madeftd 
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the ^homical constitution of the tubercle bacillus. They find 
contains a large percentage of fatty substances, and 
that 1 the 11 add-fast " substance is an alcohol Dr Edington 
writes on a malarial form of South African horse sickness, 
^hd Dr Dashford on immunity. Drs. Boycott and Haldane 
£lue L a second instalment of their article on ankylostomiasis, 
|hd Dr. Durham discusses berl-berl In Malayia and in 
Oiristmas Island, which he visited as commissioner of the 
London School of Tropical Medicine 

In 190a Major Ross, at the invitation of the Suez Canal 
Company, proceeded to Ismailia in order to advise upon a 
method to rid the town of mosquitoes, and as the result of 
Iris advice a series of measures was instituted to accomplish 
this. These consisted in filling in marsh land, a weekly 
flushing and cleansing of drainage channels, and, about the 
houses, petroleum treatment of drains and waste water 
that does not soak away. Prof. Boyce has recently made 
a tour of Inspection, and reports that as a result of this 
-anti-mosqulto campaign, the mosquitoes in Ismailia are no 
more abundant than in Pans Malaria also has much 
diminished, from 1555 cases in 1903 to only 309 cases in 
1903 The expenditure to accomplish such results has not 
lieen great, 4400J in the initial cleansing operations, and 
An annual outlay of 730! (Liverpool School of Tropical 
Medicine, Mem xii ). 

In a paper read before the Royal Institute of British 
Architects, Prof. Clowes discusses the application of the 
biological method of sewage treatment to the sewage of 
Christ's Hospital at Horsham. The plant consists of closed 
septic tanks into which the sewage flows by gravitation, 
from whence the effluent is distributed over the surface of 
<coke beds, the liquid remaining in the bed for two hours 
JUid then passing away as the purified effluent through 
drainage channels in the bottom of the beds. No hitch 
whatever has occurred in the working of the plant, and on 
-cute occasion only has smell been detecLed, the cause being 
stagnation during a lengthy vacation. Attention is specially 
directed to this occurrence and to its cause, as It probably 
‘explains why similar installations for the treatment of 
wftwoge from Isolated buildings have become offensive The 
-solid matter is absolutely disposed of in the septic tank, the 
number of bacteria in the effluent is 33 per cent, less than 
da the crude sewage, and the effluent will support fish life 

An Interesting and useful account of the present position 
And prbspects of the Panama Canal Is to be found In 
-an illustrated article in the February number of the National 
^Geographic Maganas, by the Hon Wui. H. Burr, of the 
Isthmian Canal Commission, entitled " The Republic of 
Panama " 


The Decembo* (1903) number of La G 4 ographic contains 
dwo papers of geological interest M. £mlle Chaix-Du Bois 
writes on 11 Le pont dee Orelles (Bellegarde, Ain)," giving 
A careful study, with a number of excellent Illustrations, of 
A -remarkable example of the effects of erosive action of 
running water. MM.-Jean Brunhes and Louis Gobet give 
as account of the 41 glacier excursion " of the ninth Inter¬ 
national Geological Congress, which Includes a valuable 
Mfithetic summary of the observations and theories of Prof. 

***** 

R. Rwmvmd contribute, an Jntanatlnf fnper to the 
Gcogntphische BldtUr on the geggraphJcaf con- 
i^gjhcflng the positions and development of <he large 
exports.' The port of Bremen le specialty dealt 
t^fcjr d|sia»sekm Includes Hamburg, Kiel, Ltffceck, 



i 

Stettin, Danzig, and Kfinlgsberg The study of the effect* 
of the introduction of modern methods of transport by land 
and sea, and of the increased power of modern engineering 
to overcome local disadvantages, is of considerable geo¬ 
graphical value 

An excellent summary of what is known about the occurs 
rence of gold in Great Britain and Ireland has been written 
by Mr, J Malcolm MacJaren (Trans Inst Mining 
Engineers, vol. xxv.). The earliest records of the discovery 
of gold are mentioned, and particulars are given of its 
occurrdhce in Cornwall, Devon, Cumberland and elsewhere 
m England; in Carmarthenshire and in the important dl* 
trict of Merionethshire in Wales, in the Leadhills district 
and at Klldonan in Scotland; and in several localities in 
Ireland The paper is illustrated with sketch maps and 
numerous pictorial photographic views, and is accom¬ 
panied by a bibliography of the subject 


Dr G. J Hindb contributes to the Journal of the Royal 
MuroscopicaJ Society (February) an important article on the 
structure and affinities of the genus Porosphmra The genus 
was established for certain small rounded fossils commonly 
met with in the Chalk, and referred by old authors to 
Foramimfora, sponges, and Polyzoa Dr Htnde shows that 
the organism is clearly a calusponge. Several species are 
figured and described, and their zonal range and distribution 
in the English Chalk are recorded. 

A stratighapiiical interest Altai hrs 10 a short paper by 
Messrs Steinmann, Hoek, and von Bistrnm, who have been 
travelling together in south-eastern Bolivia (Ceniralblatt 
fUr Mineralogie, Ac ). A series of red sandstones, gypsi¬ 
ferous clays, limestones, and dolomites, easily taken for 
Permian or Tnassic beds, 15 shown to contain a marine 
band near Miraflores, possibly of Jurassic, but more prob¬ 
ably of Cretaceous age. This supports the view that the 
corresponding petroleum beds in Argentina are Cretareous, 
Extended traces of glacial phenomena, including enormous 
moraines of southern Alpine type, are noted in the moun¬ 
tains east of Potosi, down to heights of 4000 metres 

A PArER by Dr. G Steinmann on Tetraploporrlla RcmeSt 
(Bcttrdge sur Palaonlologie und Geologic Osterreich - 
Ungarns uml des Orients , Bd xv , 1903, p 45) will be of 
interest to botanists as well as to paleontologists. This 
new genus, from the Tithonian, is ascribed to the Dasy- 
cladacee, with DactylOpora, Diplopora, Ac., and resembles 
a highly calcareous Bornetella. Incidentally, the much 
discussed genera CyUocnnus and Receptaculites are con¬ 
sidered, and the author doubts if they can be referred to' 
the calcareous alga: 


The secretary has sent us a copy of the report of the Anti- 
Bearing-Rein Association for the second half of 1903, from 
which It appears that no efforts are spared by that body 1 
to continue the crusade against inflicting unnecessary dis¬ 
comfort and pain on*- draught horses of all classes 



The report for the year 1903 shows that,the Yorkshire 
Naturalists' Union la still in debt (somfi 
100I.) to its treasurer, a part of the deficit^ 
useful publication, the Naturalist, upon %(lffch 
as of asf. A county or the size and MBth « 
ought surely to be able to keep the balanet^lhe 
on the right side. 4 * 

Th* March number of the Field tfaturotisfjt., 
contains a long article, by Mr. R. H. Wallace. 

well-worn subject of the place of 11 nature-study* _ 

tton. Certain of the suggested schemes of werk iq^dgto- 
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tlon with spring flowers savour, to our thinking, somewhat 
too much of the methods of the faddist and of the crank 
The editor, Dr. G. Leighton, continues his 11 Reptile 
Studies," dealing In this Instance with the distribution of 
the British species. Perhaps, however, the most generally 
Interesting article in the Issue is one by Mr. W H. Legge 
on Rlngmer, a favourite Sussex resort of Gilbert White 

We have received four parts of the Proceedings of the 
U 5 National Museum (Nos. 1361, 136a, 1363, and 1367), 
all devoted to invertebrates In the first, Mr C. F Balter 
points out the remarkable fact that while In the \lnited 
States fleas nearly allied to the hun^ti Pulex nutans infest 
such .animals as the dog, cat amf rabbit, in Mexico and 
South America species even more nearly related to the formrr 
are found on rats, mice, and other small rodents Hence 
there is a great probability, in the latter instance, of the 
communication of senuus diseases to human beings by these 
Insects In No 1367 Mr J E Benedict points out the 
probability that the enormously elongated antennulge of 
crustaceans of the genera Albunea and Lepldopa, which are 
furnished with halr-Iike fringes, are for the purpose of 
preventing the sand in the water from reaching the mouth 

The report of the Liverpool Marine Biology Committee 
for 1903 contains an account of the first year's working 

of the new Klnlrurlral D*o»Un n* C.— - - .L. i-i- -» 

Man. From a financial point of view it is satisfactory to 
learn that the aquarium is very popular with tourists, ana 
that a substantial sum was received from their gate-inone). 
During the year very successful progress has been made 
with the experiment of hatching and rearing lobsters, and 
some remarkable hauls of plankton and the dimovery of 
several rare and interesting animals have been made 
Special interest attaches to the hatching of a number of 
cuttlefish eggs, the commencement of the process taking 
plaie after a sojourn of eighty days in the tank The com¬ 
mittee has to deplore the loss of its energetic and talented 
secretary, Mr I, C Thompson, of whom a memoir appears 
In the report, at the comparatively early age of sixty. A 
considerable portion of the report is devoted to a pronounce¬ 
ment of the general aims of biological study and the urgent 
need of further efforts in this direction In Britain The 
writer is of opinion that as the nlder naturalists pass away 
their place is not taken by younger men, and he deplores that 
such a state of affairs should exist, even locally 

According to Mr. Southwell's report on sealing and 
whaling for the past year (the twenty-third of the series), 
published in the February number of the Zoologist , the 
trade in seal skins and seal oil has become specially lucrative 
on acrount of the marked rise in prices, and the demand in 
America. In seal-oil the price has advanced from 18J per 
tun (some years ago) to s8f, while skins which were then 
worth half a crown now realise 35 6d. each. Sealing will, 
therefore, undoubtedly be on the Increase, but, as Mr South- 
well remarks, this means a black lookout for the Seals 
themselves, and it may he hoped that measures will be 
taken In tirfie to prevent anything approaching extermin¬ 
ation. The year's catch of right whales was small, but 
wveral were seen which, owing to the bad weather and 
heavy ice, could not be pursued Owing to scarcity of 
whales and ether causes, the Norwegian fin-whale catch 
has been comparatively only small, the two Ronas Voe 
companies having captured only tad head. If it be true 
that'In 190a the Norwegian fleets accounted for no less 
tfetli f300, the scarcity of them whales Is no matter for 
W*wi and ate long they must be well-nigh exterminated. 
|lr*,Southwell alludes to the appearance last summer of a 
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large school of sperm-whales in the seas between Idetahd 
and Norway, of which an account has already appeared lit 
the Field 

l V 

Wb have received a copy of the first part of " Document* 
SclentiAques de la Mission Saharlenne: Minion Fouraau- 
Lamy d’Alger au Congo par Le Tchad," by M F. Foureau, 
the leader of the expedition. The work is being published 
by Messrs Masson and Co , of Paris, for the French Geo¬ 
graphical Society, and is to consist of several partfljnorming 
together a volume of from 800 to 1000 pqges The presp^ 
fasciculus includes an introduction and two sections, deed¬ 
ing respectively with astronomical and meteorological 
observations In his prefatory remarks M Forfeau details 
the steps which preceded the expedition of 1898, with which 
the present work is concerned, and gives interesting par¬ 
ticulars of nine journeys of exploration in the Sahara he had 
undertaken before that date. Our notice of the scientific 
work accomplished must be deferred until all the parts of 
M Foureau's volume have been received 

Plate xi of the January number of the Fmu, herewith 
reproduced on a smaller scale, illustrates the “ play¬ 
ground ” of one of the species of bower-bird, Scenopaeus 
dentnostris (l'ig 1). 1 he original photograph was taken by 
Mr. E. M Cornwall, who states that the urea was situated 




Fia 1.— 11 Play-fround " of the TooLh-billul Bower-bird. (From the Emih) 

among a tangle of " lawyer-palms, in which a gap had to 
j be made for the camera. The play-ground, which was of 
considerable size, hod been cleared of dead leaves, and wa* 
kept scrupulously dean, but at the date of the visit o 
number of large fresh leaves were strewn over it, apparently 
as ornaments " In the morning," according to Mr. 
Cornwall, 11 all the birds were noticed low down amongst 
the scrub, quite close to the play-ground, whilst towards 
sundown they were Invariably perched high up amongst the 
topmost branches of the trees, but still in the immediate 
neighbourhood. 11 

A somewhat remarkable process of oxidation is described 
by Dr. Gel sow in the Berichte. It was noticed some years 
ago by Blank and Flnkenbelner that when ffonnaMaltydaf 
was oxidised In alkaline solution by means of hydmgtiv 
peroxide an inflammable gas wu liberated which appeared 
to be hydrogen. An Investigation of tho epursfibf Use 
oxidation In neutral and add solution has shown that under 
these conditions no formic add Is produced, and that fhe ..idle 
products pf the oxidation are carbon dioxide agd hydjtjpeg,' 
which Ore produced quantitatively according to the e^|tii& 
CH.O.+H.O:a CO.-f-H.O-h It. 
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§@pV Interest Attaches to the preparation of optically 
Aetlii hydrocarbons of the benzene series as described by 
Messrs. Klages and Sautter in the Bertchte A dextro¬ 
rotatory hexenylbeiuene, C fl H,.CH . CH CH(CH,) C^Hi, 
having [«] D +S0° 3, was prepared by condensing amyl iodide 
With benzaldehyde by Grlgnard's magnesium method, and 
t^Is was reduced to a hexylbenzene, 

C i H,.CH a .CH a .CH(CHJ.C a H ll 

which gave [a] n + i7°9. The latter compound behaves in a 
normal manner as a homologue of benzene, and it should, 
therefore, be possible to prepare from It optically active 
derivatives of all the most important types 

The additions to the Zoological Society's Gardens during 
the past week Include a Snow Leopard (Felgs uncta ) from 
Tibet, presented by Major Cox, n Lesser White-nosed 
Monkey (Cereopithecus petaurtsia) from West Africa, pre¬ 
sented by Mrs. Gower, a Mozambique Monkey ( Cerco - 
pithecus pygerythrus) from East Africa, a Yellow Baboon 
(Papto eynocephala ) from Africa, a Green Monkey ( Cerco - 
pithecus ealltlr(chus) from West Africa, a Ring-tailed Lemur 
(Lemur ca(k)Vom Madagascar, a Common Rat Kangaroo 
(Polorous tndactylus ) from Australia, a Lesser Vasa Parrot 
(Coracopsts nigra ) from Madagascar, a Blossom-headed 
Porrakeet (Palaeorms cyanocephala ), two Larger Iree 
Ducks ( Dendrocygna major) from India, deposited, two 
Himalayan Pheasants (Lophophorus 1 mpeyanus) from the 
Himalayas, purchased. 


OUR ASTRONOMICAL COLUMN . 

A Six Yeah Period fob the Polar Motion —Writing to 
th* AslronomtMcha Nachnchien (No 3932), Mr. H Kimura, 
of the International Latitude Station, Mizsusawa, states 
(hat he has found that the * and y curves of the polar 
ifebdon return to the same phase (not amplitude) every six 
jttfa. This is shown very clearly on the curves accompany- 
■ffgthe note. 

, Th» latest maximum deviations of the instantaneous pole 
oQdtfrrad In 1891 and 1897, whilst the minima deviations 
Were in 1894 and 1900. 

The actual x and y curves obtained from the observations 
nfcay be fairly represented by calculated curves derived from 
(M combinations of two periods of 438 days and 365 days 
respectively. 

During his researches on this subject Mr KLmura has 
discovered that there are important systematic variations of 
purely local character which are as yet unaccounted for 

Double Star Observation a —During his absence on 
leave from the Hong Kong Observatory, Prof. Doberck has 
observed a6o double stars, mostly taken from the Struve 
catalogues The name, coordinates, position angle, and 
distance of each pair are given in a list published In Nos. 
3830 and 3831 of the Asttonomtsche NachnchHn as a con¬ 
tinuation of the previous list which appeared In Nos. 3860 
apd 3861. In cases where there are more than two com¬ 
ponents In any one system, the angles and distances 
between each pair are given. The observations were made 
At Copenhagen, 

Corrections to the Berliner Jahrbuch Fundamental 
Catalogue.— In Not* 3917, 3938 and 3939 of the Asitgna- 
s m$mhm Ndehriehitn , Dr. A. Auwers publishes the results of 
Uk discussion of (ha observations, made between 1750 and 
MOO, of the 6m stars of die Axtronomlscha GeseUschaft 
Mndamental Catalogues, which were published in the 
jhiKner Jahrbuch In 1883. After a lengthy discussion of 
~ » reduction of the observations, Or, Auwers gives a table 
the total corrections to the places fg 1875, and 
cusses ssveraf multiple systems, for each of which 
the elements be has computed. In a second table 
Wat the corrections and the hurtdrwtyear proper 
'given in Ms tablet with those given by Boss, tor 
MOgm* dedlpptiqn and right ascension- 
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Cooperation in Solar Observations. —In No. 1 (1904) 
of the Msmoris della Societa degl 1 Spettroscopisti ItaUarU 
Prof. Ricco discusses the modern methods of studying solar 
phenomena, and points out the vital Importance of obtain* 
ing as full a record as possible of all the changes which 
take place in the sun He also describes the results 
obtained by Prof Hale with the spectroheliograph, and 
directs attention to the important connections which have 
recently been shown to exist between solar and meteor¬ 
ological changes. 


A STUDY OF THE RADIO-ACTIVITY OF 
CERTAIN MINERALS AND MINERAL 
WATERS , 1 

Part I. 

A CONSIDERABLE number of minerals are known in 
varying degrees to be radio-active. Lists have been 
given by M. and Madame Curie 1 “ Thtse prdsentde h la 
rocultd des Sciences," Paris, p 19) and by Sir W. Crookes 
(Roy. Soc. Proc, t vol lxvi p 411)- Except in the case of 
pitchblende, little has been done to determine the nature 
of the radio-active constituents, or to decide whether any 
hitherto unknown radio-active body is present 

To obtain Lomplete information on these subjects, the 
only method available would be completely to analyse the 
mineral, and examine every precipitate and filtrate for radio¬ 
activity. This process Is, of course, very tedious, and the 
results have to be interpreted with care, since traces of 
radio-active elements may often be carried down in the 
groups to which they do not properly belong, and thus 
cause confusion A much easier method is to heat the crude 
mineral, and to examine the rate of decay of the emanation 
which it givrs off. Each emanation has a characteristic 
time constant of decay, and by determining this we can 
Identify it 

The method is, of course, useless for testing the presence 
or absence of radio-active elements suih as uranium * 
which do not give off a characteristic emanation But the 
great facility with which It may be applied to a small 
quantity of material, and the definiteness of the results, are 
great merits. 

In any case when a material suspected to contain radium 
is obtainable in abundance, It Is better to test for lha 
presence of emanation than to look for activity In the 
solid. For but little of the solid material can be advan¬ 
tageously used in the test Thick layers give no larger 
effret than thin ones, since the upper layers absorb the 
radiation from the lower But the emanation can be ex¬ 
tracted from any desired bulk of material, and the effect 


proportionately increased If carbonic acid ^ or any other 
gas Is evolved at the same time in inconvenient quantities, 
it can be absorbed with a suitable reagent, and the eman¬ 
ation contained In It thereby concentrated. 

The present paper gives the results of an examination of 
certain radio-active materials by this method. 

No 'new egianation has been recognised. The results 
have in all cases been attributable to thorium and radium. 

If any emanation decidedly more permanent than thgt of 
radium existed in the evolved gas, the method could not 
fail to detect It. For In every case the activity of the gas 
was watched until It became comparable with the very 
small activity due to the walls of the vessel If a more 
durable emanation had been present even In small quanti¬ 
ties, the proportion of It present would have increased 
relatively to the radium emanation, and Its presence would 
have become apparent towards the end by A diminished 
rate of decay 

Small quantities of an emanation less durable than that 
of radium might have escaped detection. For they would , 
have been masked by the much greater quantity of the 
latter , 

By measuring tha rate of leak due tp the accumulated 

1 By Hn. R. J Strutt. Fellow of Trinity Colloid Cambridge. Re^d 
before the Royulsochiy. March 10. 

• 1 fciivo found a dUtfuct, though feeble, 'manat loci from rccrptaffiiid 
uranium nllnte, hnvina n rare of demy tana! 10 ihnt of ihn. judlam 
ittnmflon. Whether thU U r*illy doe tp uranium, or to traces Of radium, 
which che erunfum mill eoatnhi* mum be left for dm, p wnnt an open 
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emanation from a weighed amount, the proportion of 
radium present may be estimated. A comparison with the 
leak due to the emanation of a known weight of radium 
must of course be made. For this purpose it would be 
best to weigh out, say, *0 milligramme of radium bromide, 
dissolve it In a litre of water, and evaporate a small 
measured quantity of the solution in a suitable tube. In 
this way the effect due to a standard quantity could be 
determined. 

The method of experimenting was as follows.— 

The powdered mineral was placed in a hard glass com¬ 
bustion tube, drawn out and sealed at one end, connected 
to a mercury gas-holder at the other The mineral was 
heated to redness, and the gaseous products collected in the 
gas-holder. When the evolution of gas had ceased, the 
point was broken off, and air drawn into the gas-holder up 
to a standard volume 

For measuring the electrical effects an electroscope was 
used. This was exhausted, and the gas extracted from the 
mineral, together with the air, which had been used to 
make up its volume to a sufficient amount, was admitted. 
After a few hours, enough for the deposited activity to 
attain its full value, the rate of leak was read The day 
and hour were noted, and the gas was pumped out into a 
test-tube and stored over mercury. After n sufficient time 
had elapsed it was again introduced into the Apparatus by 
means of a syphon gas pipette 1 and the rate of leak again 
measured. In the meantime the apparatus had been avail¬ 
able for making measurements with other gases 

In some cases the emanation was initially so strong that 
It could not be conveniently Investigated. In such rases 
a portion oi the gas was diluted with air for meosurlng 
the rate of decay at first The concentrated material was 
kept until, by lapse of time, it had become weak enough 
to be conveniently used. Its activity was followed until 
It hod become too small for measurement. 

With this preface the results for the various minerals 
tried may be given in the form of a table. Ihe rates of 
leak ore given in scale divisions per hour When air alone 
filled the apparatus, the rale of leak was a a5 sc div per 
hour. This was m each case subtracted 


even thle doee not yield It very abundantly. A crydtad oT 
thorite, however, kindly lent me by Prof. Lewis, was muon 
to give torrents of thorium emanation. Air drawn over it 
in uie cold possesses strong discharging power. It was not 
permissible to heat the specimen, wnicn might have Inftfraa 
it, so that the presence or absence of radium emanation iff 
thorite could not be investigated. 

There can be no doubt that the other specimens of men*" 
zite contained thorium, for they were given me by the late- 
Mr. W Shapleigh, who was connected with the thorium 
industry, and used these varieties of monazite fo^preparlng 
thona They were, moreover, markedly radio-active, wnw 
the amount 0/ radium emanation obtali&d from them west 
so small that their activity could not be mainly due to 
radium. They probably contain the thorium^In what 
Rutherford and Soddy call the de-emanated condition, that 
is, the thorium emanation, though formed, is not able to 
e» ape. 

It is a remarkable fact that these varieties of monazite,. 
though they contain practically no radium, yield helium In 
fair quantity There are several explanations possible- 
The radium originally present may have almost completely 
decayed into helium, and any other products which it may 
yield; or it may be that thorium, as well as radium, yields 
helium by its decomposition, or, lastly, the helium may 
not, in this instance, have been generated by radio-actlve- 
chunges at all 

It is interesting to know whether the minerals retain all 
the radium emanation which they generate when heat is* 
not used to expel it Two cases were examined. One- 
hundred and fourteen grammes of powdered samarskite were 
kept for three weeks in a sealed glass tube. The air was 
pumped out and tested. It was found to contain about 
i/ijoth part of the emanation, which could have been ex-> 
uacted by hear 

A similar experiment with malacone showed that about 
one-fiftieth of its emanation was able to escape in the cold 

It appears, therefore, that these minerals retain nearly 
all their emanation The same is probably Inie^ of the* 
helium produced by the emanation Samarskite which half 
been heated to redness was found to retain its emanation 
in the cold about as well as before. 
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All the minerals give radium emanation, though in very 
varying quantity 

These tests were not started quickly enough to give in¬ 
formation as to thp presence of a very quickly decaying 
emanation. This was tested for independently, 

The mineral malacone is of peculiar interest, because it 
has,been found to contain argon as wall as helium (Ramsay 
and Travers, Roy. Soc. Proc. t vol. IxJv. p. 131). Helium 
is farmed by the degeneration of radium, and It is reason¬ 
able to assume that the other kindred gases have had a 
similar origin. It was hoped, therefore, that malacone 
might contain some new radio-active element. It Is still 
possible that It dbes so, but, If so, this substance gtvea no 
emanation distinct from that of radium. 

The meteorite of Augusta, co. Virginia, has also been 
found to contain argon and helium. But no emanation at 
all could be detained from so grammes of it. 

The minerals were all tested for thorium emanation by 
drawing air over them In the cold; the only one In the 
above Bit that gives ft Is the Norwegian monazite, and 



Part II. 

I happened to possess a small sample of a red deposit,, 
coloured by iron, which is left by the water of the King *■ 
Spring, at Bath. It occurred to me that it might be worth 
while to test this for radio-activity. The result was to 
show that the deposit was markedly active. On leaving *t 
in the testing vessel (which was closed airtight) for a tow 
days, the activity was found to increase to several times it*, 
initial value. This shows that the deposit gives off an 
emanation freely, even without heat. 

Experiments were then made to test the rate of decay of 
this emanation. It proved to be identical with the rate of 
decay of the emanation of radium 1 The activity is wholly 
due to that element . 

This deposit was collected inside the King’s Well itself, 
where the not water issues from the ground. Other deposit* 
are left in the tanks and pipes. They are less active than- 
that collected near the source. 

Deposits from another of the hot springs at Bath, that 
known as the Old Royal Spring, have also been tested. 
These were found to be active also- In this case there M* 
no opportunity of collecting the deposit at the well bw 
itself, but it was found that the deposit left In the channel 
near the source was more active than that In the fuikV 
further from it. . ’ . 

It was Interesting to determine whether the water ftiw 
contained any radium In solution. There could bn Ugh 
doubt that there must be traces left ln_ solution. 


deposit had settled out. But, since the Both * 

r ivsransil 

perfectly dsflhks sod mum* nan miss. 
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. of sulphates, and since radium sulphate is one 

wfJemost Insoluble salts known, there could not be morp 
chip Hm merest traces present. The sulphate of barium 
la very much less soluble than that of strontium, and pre- 
' pftoiabiy the sulphate of radium is much less soluble still 
Rarhifb sulphate requires half a million times its weight 
sf water to dissolve It; radium sulphate perhaps several 
hundred million times Its own weight. 

AN>ut 10 litres of the Bath water were evaporated to dry- 
' HjCM. The resulting saline residue was sealed up in a hard 
glass tube, and left for about a fortnight to generate a 
•slock of emanation. On heating, a distinct emanation was 
obtained, giving several times tne rate of leak that air did. 
A deposit, similar to that from the Bath water, but black 
in colour, can be collected from the source of the hot springs 
•of Burton. It has been analysed by Dr J C. Thresh 
iProc . Chem. Soc , January 17, 1883), and I am indebted 
to His kindness for a specimen of it This deposit was found 
So contain radium also, the proportion present being not 
very different from what was found in the case of some of 
Che Bath deposits 

The following table glveB the quantitative data for these 
emanations from these deposits The rates of leak are on 
Che same scale as those in the preceding table 


Maufini 



King's Spring, Bath— 

Daposil from insida or wall 

Saline raetine from water 
Old Royal Spring, Raih— 
Depoait from channel near well 
11 bottom of tank 

Hard depoali from sides of tank 
Boston dr posit .... 


It will be seen that the richest of the deposits is some 
thirty-six times more active than the salt obtained by 
evaporating the water. 

Although the agreement in the rate of decay of the 
emanation seemed sufficient to prove 
chat the activity was really due to 
radium, yet It was thought desirable to 
show that the chemical properties of 
Che active constituent were in agree¬ 
ment with this conclusion. Two hun¬ 
dred grammes of the richest deposit 
were created with dilute sulphuric acid. 

The activity was all in the insoluble 
teaidue, wruch was dirty white in 
colour, and amounted to about half 
the entire quantity of deposit. The 
residue was boiled with strong sodium 
•Cttbofiote solution. This wag washed 
aW*y, and the moss extracted with 
hydrochloric acid. The hydrochloric 
wild solution gave a slight precipitate 
With sulphuric acid. This precipitate 
Was collected, and found to be strongly 
Active, so that there is every reason 
J 5 p Conclude that the activity of the de¬ 
posit Is due to the presence of radium. 
n .The presence of radium in the Bath 
^ Wftar and deposits Ip of special Interest 
jMuw of the occurrence of helium In 
4h5 gei which rises with the spring 
IlmM&ffb, Roy. Soc. Free.* vol. lx. p 
xttfc There can be little doubt that the 
Wliim owes Its origin to the same 
1 radium that supplies the wqter. 

Interesting to estimate the 
of radium annually delivered 
aprlbg. Pert of this is In the 
, part in the water. But the annual jW* of do- 
. riot, exceed a few hundredweight the ' 
^.^iigh it |f nhiah richer In vadium than the dia- 
^O^the quantity of the latter *■ so enormously 
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greater that the deposit may be neglected. According tp 
the estimate of Sir A. C. Ramsay, the late director 01 this 
Geological Survey, the salt annually delivered by the spring 
would be equivalent In volume to a column 9 feet In diameter 
and 440 feet high. Taking the density to be twice that of 
water, this would weigh about 500,000 kilogrammes 

Now the saline residue gives about 1/1500th part of the 
quantity of emanation that samarskite gives. Let us assume 
that the latter contains one-millionth part of radium, which 
is, I think, an outside estimate. At that rate, the annual 
delivery of radium by the spring amounts to about one-third 
gi amine. The volume of gas which the spring delivered 
is about 100 cubic feet per day (Williamson, British 
Association Reports, 1865, p- 380) About i/ioooth part of 
this Is helium, so that about 3 litres of helium are given off 
daily, or about 1000 litres per annum. The proportion of 
helium to indium thus indicated is of the same order as In 
the radio-active minerals, though somewhat larger This 
is in accordance with the view that the spring draws Its 
supplies from the disintegration of surli minerals. 

In obtaining the various materials from the Bath springs, 
I have hod the great advantage of Mr. Sjdenham's help. 
His knowledge of everything connected with the springs 
has been of great assistance. 

In addition to the Bath and Buxton waters I have ex¬ 
amined several othors 

A sample of the Cheltenham saline water, and also a 
deposit lelt in the pipes, was kindly sent me by Mr G. 
Ballinger. But no emanation could be obtained, either 
from the dissolved salts or from the deposit 

The boiler crust from a domestic hot water pipe, Terilng, 
Essex, was examined, but the result was again negative 

THE MINING OF NON-METALLIC 
MINERALS.' 

"THE four Cantor lectures delivered before the Society 
* of Arts last year by Mr Brough, and now published 
as a pamphlet, form a fitting sequel to the course which 
he gave in 1900 upon metalliferous deposits. The title 
“ non-metallic minerals " must be taken in the popular and 
not In the strictly scientific sense, and is intended to Include 
all the useful minerals which are not employed as sources 
of the common metals. Mr. Brough classifies these minerals 




Fio. 1. —Msgntthe Quarry, Salsa, India. 

Into four groups, vie, coal and bitumens* salts* stone tefl 
precious stnnew 1 

I By Ml. Benton H. Brough. Fv. 4ft and 1 j OgUMs. iJ**n*l of IDs 
of Aits, December q, no* January i, h 15,1904.! 
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The progress of the world during die lost half-century 
beoomei strikingly evident If one reflects how very different 
the lectures would have been if the course had been delivered 
fifty years ago Apart from the enormous expansion of the 
coal trade, various great Industries have arisen due to the 
working of minerals which were unknown, or little used, 
at the time of the Great Exhibition of 1B51- It is only 
necessary to refer to the petroleum of Russia and the United 
States, the potash salts of Germany, the borates or Cali¬ 
fornia, the nitrate of aoda of Chili, and the phosphates of 
various countries 

The provision of a cheap and convenient ilium inant like 
petroleum may seem a small matter to the present gener¬ 
ation of town-dwellers accustomed to the electric light or 
to Welabach burners, but those whose memories go back 
to the days of the guttering "dip" and its snuffers can realise 
what petroleum has done for the winter evenings of our 
villages and those of distunt lands, and, of course, 
petroleum has many other uses 

Mr. Brough has not confined his lectures to a mere com¬ 
pilation of published information His own extensive 
travels enable him to give descriptions of various workings 
which he himself has visited, and, in addition, he has been 
able to obtain accounts from competent observers on the 
spot, and to illustrate them by reproductions of photographs 
We learn from the accompanying figure, reproduced from 
Mr Brough's paper, that magnesite is quarried in a 

R rirrtltive fashion at Salem, which lies half-way betwero 
ladras and Beypore. The stone is carried away on the 
heads of women to the mills The Indian magnesite is 
exceedingly pure, and therefore admirably adapted for the 
manufacture of fire-bricks 

The last lecture contains not only many interesting details 
concerning gem-mining, but also affords useful information 
concerning the sources of thoria, now In demand for the 
manufacture of Incandescent mantles 
Ihe addition of a complete index considerably enhances 
the value of the pamphlet 


OBSERVATIONS OF THE PLANET JUPITER 

UPITER has now approached so near to the sun as to 
be invisible for all practical purposes, and observers j 
rnuy wait until the mornings of next June before tele- \ 
BLOpIc work can be renewed with prospective success | 

Ihe study of his surface markings during the past nine ; 
months has evolved some interesting facts which will prove 
useful for romparisop with those obtained in preceding ; 
years. It is from the continued study of Jovian features ' 
during many successive oppositions that we may hope to [ 
learn something more definite as to the nature of the curious 
phenomena operating on his surface. ! 

Essentially different in its aspect and character from the I 
more durable lineaments observed on Mars, the scenery of I 
Jupiter consists of variable bands of light and dark material I 
circulating round the great planet at dissimilar periods , 
L Apparently we see nothing of Jupiter's real, surface form¬ 
ations ; the belts and cones exhibited In our telescopes re- | 
present vapours spun into parallels of latitude by the rapid | 
rotatory motion of the globe beneath. i 

7 he study of'Jupiter is chiefly directed towarde deter¬ 
mining the rate of motion” of the various currents and to 
noting the more hctlve regions and forms and tints of the 
principal features During this last half of 1903 the red 
•pot appeared to be a little plainer than during the few 
previous oppositions, and it exhibited a decided retardation 
of velocity, Ite rotation period being 9b. 55m. 41-61, as in 
the last few yearn of the nineteenth century. 

The equatorial spots, of which there were about twenty- 
eight fairly conspicuous Samples presented, gave a rate of 
qh. 50m. ay-ge., Agreelqg very cloaely with the mean value 
for the previous six years. 

Hie south temperate spots travel from year to year at 
a veiy uniform rale of motion, and this waa further ex¬ 
emplified in 1903, the mean period 06 nine spots being 
9 » 3 Jm. 

THfoflorth temperate spots moved more slowly than any 
OtfiMihn the disc, the rotation of nine objects In this 
rejpftiMveriging ph. 55m. 54.31. 
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A number of large dusky spots were aeen In high northern 
latitudes In 1903 Some of these in about lat +55*' weep 
carefully watched, and their periods were found nearly«*oie» 
fctmable with the period of tne red spot 
A few Irregular markings were observed in the region 
of the north and south poles, but owing to the bad defini¬ 
tion usually prevailing, a sufficient number of observation 
of them could not be secured During the last five months 
of 1903 the weather conditions were usually bad, and, very 
delicate planetary features were obliterated on the Vary 
unsteady, indistinct Images Between 1903 May 36 *od 
1904 February 2 I examined Jupiter on 109 nlghtl, the 
definition being noted as " bad " or 14 very bad " on 58 
nights, while it was recorded as " good " or " very good ,f 
on 30 nights only. In all, 13SS transit times of various spots 
were secured, and the rotation periods of seventy different 
objects determined W. F. Dbnnivo, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Cambridge —The degree of Doctor of Science, honoris 
eavsa t is to be conferred on Dr Wilhelm Ostwald, professor 
of chemistry in the University of Leipzig 

Mr. 1 L Y Oldham, King’s, has been appointed to the 
readership in geography for a period or five years, under 
thn new conditions 

Mr F, Horton, DA, St John's, has been elected to the 
Allen studentship of 350! for research in experimental 
physics. 


The Senate of Aberdeen University has agreed to confer 
the degree of Doctor of Laws upon Sir George Watt, the 
officer in charge of the Industrial Museum at Calcutta, and 
Prof. Wyndham R. Dunstan, F R.S , director of the 
Imperial Institute # 

The Senate of Glasgow University has resolved to confer 
the honorary degree of Doctor of Laws on Mr. G F. Deacon, 
civil engineer, London, Dr W. Stirling, Brackenbury pro¬ 
fessor of physiology and histology at Owens College, Uni¬ 
versity of Manchester, and Sir William Taylor, Director- 
General of the Army Medical Service 

An examination in biological chemistry will be held at 
the laboratories or the Institute of Chemistry in October 
next. The examination will extend over four days, and may 
be theoretical, practical, written and oral 'Ihe syllabus will 
Include biological chemistry, with special reference to the 
chemistry and bacteriology of foods, water, sewage and 
effluents, and to the practical applications of biological 
chemistry to Industries. 

The Board of Education has approved the draft 
si-heme for the Education Committee for London, submitted 
by the Countv Council. The education authority for the 
metropolis will thus not Include members co-opted on account 
of special knowledge or experience of educational problems. 
The letter from the Board of Education contains the remark 
that " In expressing their approval, the Board must pot 
be understood to accede without regret to the desire of your 
Council to limit the Committee so closely to members of 
their own body." 

A Reuter message from Calcutta states that the Indian 
Government has issued the text of a resolution of soma 
length dealing with Lord Curzon's scheme for the reform 
o’ education. From this It appears that after an exhaustive 
history of the subject, the Government states that the exist¬ 
ing methods require sweeping changes, and goes on to 
announce that competitive examinations for the ppttfe 
services will be abolished and a system of selection 0f c**p]U- 
dates on probation wbstituted. 14 Examinations,” ' k fa 
added, 11 have harmfully dominated the education 
The Government admits that primary education hM Nmr 
reflected, while second*!? education has Increased jh&g 
striking manner. The college curriculum will b* g^Mpir 
railed, the Government assisting deserving entfon^ 
Teachers will be specially trained, and th* Cducstioft 1 }i 3 ra > 
niont will be given four extra officers to assist llm mMftr 
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luestlons relating to commercial, technical, 
agricultural training are fully dlroussed In the 


A Nie building, called Palmer Hall, which haa been 
lened at Colorado College, Colorado, haa cost more than 


'opened at Colorado College, Colorado, haa cost more than 
5Q.ODOI., and la to be devoted chiefly to the scientific depart- 
naiti. The dedicatory address was delivered by the presi¬ 
dent of Stanford University, Dr D S Jordan, who In the 
dburse of his remarks said .— 11 As the university ideal of 
tyigland Is one of personal culture, that of Germany is one 
of personal knowledge. An educated German may lack 
culture—of this there are many conspicuous examples, just 
fa In England a cultured gentleman may lack exactness of 
knowledge on all points. In America, a new ideal is arising 
as a result of the creative needs of our strenuous and complex 
times. We value education for what tan be made of it. 
Our Idea is personal effectiveness. We care less and less 
for surface culture, less and less for mere erudition We 
ask of each man not what he knows, but what he can do 
with his knowledge. 1 his Ideal of education has its 
dangers- It may lead us to sacrifice permanent values for 
temporary success It may tend to tolerate boorish ness and 
shallowness, If they present the appearance of temporary 
achievement But the fact remains, the value of science 
lies in Its relation to human conduct The value of know¬ 
ledge lies In Ihe use we can make of it As each thought 
of the mind tends to work itself out In action, so does each 
accession of human knowledge find its end in fitting men to 
live saner and stronger lives We may, therefore, rest con¬ 
tent with the ideal of effectiveness " 


SOCIETIES AND ACADEMIES . 

London. 

Royal Society, February 10 .—“Note on the Formation of 
Solids at Low Temperatures, particularly with regard to 
Solid Hydrogen." By Morns W. Trmvoro, O Sc., Pro- 
fetsor’of Chemistry at University College, Bristol Com¬ 
municated by Sir W. Ramsay, K.C.B , F R S 

In the year 190a Dr. Jaquerod and the author carried out 
same experiments on liquid, and solid hydrogen with the view 
of determining its vapour pressure on the scales of the con- 
itant-volume helium and h)drogen thermometers. They 
found that hydrogen remained liquid down to i4°.a (He 
■cole), the lowest temperature to which they could reduce a 
large mass of the liquid by means of the pump at (heir dis¬ 
posal. When, however, a small quantity of liquid hydrogen, 
cooled to 14° a in a glass tube immersed in the liquid con¬ 
tained In the large vacuum vessel, was allowed to evaporate | 
under reduced pressure, it solidified when the pressure fell 
to 49 or 50 mm of mercury. This pressure corresponds to 
0 temperature of 14°-! on the helium scale The presence 
of the solid was determined by mechanical means, and it 
was not possible to observe its appearance. 1 

Dewar gives the melting point of hydrogen at about 15° 
absolute, and the melting pressure at 55 mm. of mercury. 
Ifo describes its appearance as that of " frozen foam,” or 
n 11 clear transparent ice 111 

It appeared to the author worth while to carry out a 
few experiments to try to determine whether solid hydrogen 
formed definite crystal, or, Indeed, whether the glassy sub¬ 
stantia was a true solid or merely a highly viscous fluid 
The following is on Instance In which both such changes 
pceur. 

i' if an organic liquid, such as ethyl acetoacetate, Is cooled 
pfofply to 9 m temperature Of liquid air it ia converted Into 
omtaUlne solid, the formation of the crystals commencing 
ynm the liquid is cooled to about -150° C usually at 
points on the side of the vessel, and spreading 
ityfctty throughout the mass. If, on the other hand, the 
Up If cooled very rapidly, a hard glassy substance Is 
wetoea, and though crystals may begin to appear, they wilt 
jflpfjf do so locollv, as the velocity of crystallisation decreases 
the viscosity of the liquid increases- The glassy 
pjaStpye Is realty e liquid of high viscosity; It it /ormpd 

f>wr., A, vpl. CO., p. 17a 
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with perfect continuity from the normal liquid state, and 
should differ from the solid (crystalline) form m Its physical 
properties. Such a substance might, for convenience, be 
called a pseudo-solid. 

In the investigation of solid hydrogen the apparatus shown 
in the accompanying figure was employee! The liquid 
hydrogeh was introduced Into a small 
clear-glass vacuum-vessel 15 cm. r 

long and 4 cm In internal diameter 
This vessel was placed Inside a glass 
tube BB, which communicated with ~r 

an exhaust pump through a tube 
DD sealed" to it, and was closed by « L 

a rubber stopper C A short glass Hi 

tube E, 6 mm in diameter, passed J§ Iff”'' 

through the stopper, and through It 9 H » 

passed the stirring rod Ft To .-Jj Em? 

allow of free rotating motion to the |||| 

stirrer, and to make the apparatus p M 

gas-tight, a short piece 0/ rubber ~ “j 

tube G was passed over the end of I—D 

the tube E and was wired to F The _ .. L_ 

Lower part of the apparatus was con- [ 

tained within the vacuum vessel H, I 

which contained a small quantity of fT T? I 

liquid air. /) V\| 

When the liquid hydrogen was If |\l| 

made to boil in vacuo, its tempera- II 

ture fell, but the liquid did not II 

appear to become more viscous At III 

length films of a colourless glassy III 

substance formed at the surface, and III 

broke away as the bubbles rose III 

After a short time the vessel became n I 

filled with these flakes, and while In II 

this condition stirring, by giving the II 

top of the rod F a rotatory motion, J II 

did not appear to indicate that the ^ II 

portion which remained liquid had A If 

undergone any considerable increase \Vy/l 

In viscosity. Aft**r a time the mass \vy 7 l 

contained so much solid that it be- v\ 7 /j " 

came pasty, and finally the whole of D4wV J/ Jj 
it appeared fairly homogeneous. 

Tne solid evaporated fairly 
rapidly, so that after about ten V > L 

minutes only a hollow cylinder of it, about 3 cm, long and 
a 5 cm In diameter, remained. This had the appearance 
of a film of Ice which had partly thawed, consisting of clear 
granules connected by thinner and less transparent portions 
of solid No crystals were observed on either of the three* 
occasions on which the experiments were carried out. An r 
attempt was made to examine the solid in the field of a 
polariscope, but it was unsuccessful. w 

Though there Is no direct evidence of the formation of 
crystalline hydrogen, the author’s experiments lead to the 
belief that solid hydrogeh Is a cryatalllrte substarice and not a 
pseudo-solid- The sharpness with whkh the solid hydrogen 
is formed, and the' qpnstaney of the Apparent melting 
pressure, are distinct evidence In favour of this conclusion, 
though it must be allowed that the rate pf change in 
viscosity, when the temperatures are measured on the Centi¬ 
grade scale, will probably appear to be triore rapid at low 
temperatures than at high temperatures. 

The whole question or the formation of solids at very tow 
temperatures is of great interest Jboth from a physical and 
from a biological standpoint. It Is quite possible that If 
living organisms wera cqoled only to temperatures at which 
physical changes, such a4 crystallisation, take place with 
measurable velocity, the process would be fatal, whereas If 
they once were cooled to the temperature of liquid sir, no 
such change could take place within finite time, and^lhe 
organism would survive. 1 

These experiments were made in connection with dome 
Investigations which were being carried out at University 
College. London, with the assistance of a grant from the 
Royal Society. A* the Author is at present unable to con¬ 
tinue the work, he has decided to puMMh this note. - 

2 rr„£ 

1 196*1 p. m. _ 
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Geological Society, February ia,— Annuel genera] meet¬ 
ing —Sir Archibald Gelkie, F.R.S p vice-president, In the 
chair.—After the presentation of the annual awards, the 
chairman proceeded to read the anniversary address that 
he had prepared, giving first of all obituary notices of 
several fellows deceased since the last annual meeting He 
then dealt with the bearing of the evidence furnished by 
the British Isles as to the problem whether in the so-called 
secular elevation and subsidence of land it is the land or 
the sea which moves The conclusion thus reached was in 
favour of the generally accepted view that changes of level, 
such as those of Pleistocene and post-Pleistocene time, in 
the British area, have been primarily due, not to any oscilla¬ 
tion of the surface of Lhc ocean, but directly to movements 
of the terrestrial crust 

February 24 —Dr J E Marr, FRS, president, in the 
chair.—Eocene and later formations surrounding the 
Dardanelles Lieut,-Colonel T Ingllihp late R E Our 
present knowledge of the older rocks, upon which the 
Tertiary beds surrounding the Dardanelles rest, only suffices 
to indicate the positions of the outcrops of a sui cession of 
schists, crystalline limestones, granites, and serpenuncs, 
which can be traced from the iEgean distmt into the 
Marmora, where they formed an archipelago in the Eorene 
Sea The Eocene deposits surrounding these old rocks com¬ 
mence with sandstones, conglomerates, and days, which 
become calcareous and nummulitic upward, and are about 
2000 feet 111 it. k in the aggregate IHey are succeeded by 
3000 feet of lacustrine sandstones, clays, and schists, Inter- 
stratified with volcanic rocks, and containing coal-seams 
These beds have yielded Anthracotherium, plant remains, 
and Corhieula senustnata at the coal-horizon, which is near 
the middle of the series They are widely spread in southern 
Thrace, and are cut off to the eastward by the falling-in of 
the Marmora sea-bed 'I he author has traced them along 
the Gallipoli Peninsula to Imbros Island, Lemnos and 
Samothrakc are partly composed of similar beds, and he 
considers that all these deposits represent the uppermost 
Eocene and the Ohgocene, and that the coal-seams belong 
to the latter. The paper is accompanied by three appen¬ 
dices, one on the rock-specimens, by I>r. J S Flett, one 
on the collection of Uerhary and post-Tertiary fossils, by 
Mr, R Bullen Newton, and a third, by Mr R Holland, 
on species of Nummuhtes —The Derby earthquakes of 
March 24 and May 3, 1903 Dr Charles Davleon. The 
undoubted earthquakes of this series were four in number. 
The first and strongest occurred on March 24, 1903, at 
1 30 p m , and was felt over an areA of about 12,000 square 
miles, its centre coinciding with the village of Knivelon, 
mar Ashbourne The shock consisted of two distinct parts, 
separated by an Interval of about three seconds, which 
coalesced, however, within a narrow rectilinear band 
running centrally across the disturbed area at right angles 
to the longer axes of the isoseismal lines The isacoustic 
lines (or lines of equal sound-audibility) are very elongated 
curves, distorted along the rectilinear band The earth¬ 
quake, it Is concluded, was caused by simultaneous slips 
within two detached foci situated along a fault-surface 
running from north 33° east to south 33* west, hading to 
the north-west, and passing close to the village of Hog- 
naston. _ The strongest after-shock occurred on May 3, Its 
focus lying along the same fault, for the most part between 
the two foci of the principal earthquake, but much nearer 
the surface. The principal earthquake was registered by 
an Omori horizontal pendulum at Birmingham, by a Milne 
seismograph at Bidston (near Birkenhead), and by a 
WJachert pendulum at Gttttlngen (50a miles from the 
epicentre). The larger waves travelled with a velocity of 
a 9 kilometres per second 

Chemlce} Society, March 3—Dr. W. A Tilden, F.R.S., 
president, Id the chair.—Thi following papers were read .— 
Chemical dynamics of the alkyl iodides . Mias K. A. Burk* 
andtF. G. Doimim. The authors have determined the 
velocity of the rotation between silver nitrate and various 
alkyl iodides In alcoholic solution, and have compared the 
TsSults so obtained with those observed by previous workers 
using other react tons of the alkyl haloids,—Separation of 
Jmotqnic acid from a-crotonlc add R. S Rforrwll and 
* NBfiwro. This separation was affected by recrystal- 
IMtfeja of the quinine salts of the mixed Acids.— Contribu- 
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tlon to the knowledge of the 0-dlketonep: 5 . HvhssHflra 
and E. R. Watoon.—Purification of water by conljpmip 
fractional distillation. W. R. BsusflsM. The appAtiit 
consists of a copper boiler provided with a series or " mdfo 
plates 11 to prevent 11 spraying," leading to a condeumr 
consisting of a Aeries of test-tubes cooled by adjustable 
streams of water 'at different temperatures The dlstlltfep 
water which drips from the coldest portions of the .pOflh 
denser Is sufficiently pure to be used in electrical conductivl^ 
experiments —Freezing point curves of dynamic Isomerldsi. 
Ammonium thiocyanate and thiocarbamlde 1 A. FliutkHr* 
The freezing point curve consists of two branches meeting* 
at the eutectic point 104 3 —Constitution of phenolphthalein - 
A G Qroen and A G For kin.—6-Ketohexahydrobeniolc 
acid W. H. Perkin, jun —Photochemically active 
chlorine C. H Burgees and D L. Chapmen.— .The 
union of hydrogen and chlorine, part viii , the action of 
temperature on the period of induction J W. Mellor. It 
is shown that the period of induction shortens with increase 
of temperature up to 38°, above this point the temperature 
effect is obscured, probably by the influence of the water 
vapour present—The union of h>drogen and chlorine, part 
lx , further experiments on the action of light on chlorine 
J W Mellor. It is shown that the greater chemical 
activity of 11 in sol a ted 11 chlorine is closely related with 
the presence of water vapour -Additive compounds 
of unsaturated cyclic ketones with hydrogen cyanide 
A C O Hann and A Lopworth. A descrip¬ 
tion of the additive compounds obtained from carvone 
and pulegone —Formation of per iodides in organic solvents : 
H M Dannon. A study of the potassium period Ides 
formed by the solution of potassium Iodide and iodine in 
organic aromatic and aliphatic solvents —The action of 
sodium hjpoihlonte on the aromatic sulphonamides H. S. 
neper, J. f Thompson and J B Oohon. A description 
of the compounds obtained 

Linnean Society, March 3 —Proi. S. H.»Vines, F.R.S., 
president, in the chair —Mr L. A Poodle inhibited photo¬ 
graphic lantern-slides demonstrating the" formation of 
secondary wood in certain regions of the stem of Ftffofuvn 
triquetrum —List of the Carters of Malaya C. B Olmrfce a 
F.R S Aftei defining his meaning of the term Malaya, 
the author explained that lie had been obliged to confine 
his remarks to the material existing at Kew, with certain 
additional specimens lent by Dr Zahlbruckner, of Vienna, 
who had sent over some of the types of Zollinger's collec¬ 
tions The British Museum herbarium could not be 
utilised, owing to the Impraiticability of comparing the 
specimens belonging to the two institutions In all, fifty- 
four species are here enumerated, of which thirty-six, in¬ 
cluding the eleven here characterised as new, belong to the 
subgenus Caricandra, a natural group essentially tropical 
and difficult to diagnose as to species, all possessing a trifid 
style, with a terminal spike male in the upper portion and 
female at the base.—On some species of the genus Palsemon, 
Fabr., from Tahiti, Shanghai, New Guinea, and Wert 
Africa * Dr J G dt Man.— The species discussed are dis¬ 
tributed by the author over three subgenera. Relative 
measurements and minute details of various specimens are 
explained and illustrated by drawings, to show the amount of 
variation possible among examples undoubtedly belonging to 
a single species, and on the other hand to offer materials 
for deciding whether forms from two or more widely separ¬ 
ated localities should be accepted as specifically identical. , 

Mathematical Society, March 10 —Dr. E. W. Hofcfion, 
vice-president, and temporarily Prof. Elliott, vice-prerideptt; 
in the chair.—The following papers were communicated 
On inner limiting sets of points in a linear Interval! Dr. 
E. W. Hobooii. Every point of an Inner limiting set njay 
be enclosed in a sequence of intervals of breadths 
to zero in such a way that those limiting points of too'ffrt 
which do not belong to the set are not, in the limit, I to kSff 
points of any of the intervals. The cardinal nuntbsr 
points of an inner limiting set ia known to be either Jjpgt 
of the natural numbers or that of the continuum, J&,j& 
shown In the paper that the necessary and 
dltion that an enumerable set may be an inner IHtffcrw 
i» 4 b*t It contains no component which ia dense kwl 4 
The most general character 6f On Inner limiting p jdaMl 1 
Is unemrnitreble || alio determined. The iDDonsiyfdH 
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lhtofcf in connection with functions of real variables Is ex- 
m|M,7-On the unique fipmaion of a quantlc of any order 
ul «fijf number of variables with an application to binary 
pnftmtuants P W. Wood! The paper contains a new 
puof that the minimum weight of an irreducible perpetuant 
Sf degree 8 is a*^ 1 — 1.—^i) The derivation of generalised 
BeSseT coefficients from a function analogous to the ex¬ 
ponential ; (a) transformation of generalised Legendre func¬ 
tions 1 Rev F H. Jackson. In a senes of papers the 
author has shown how functions defined by known power 
series may be generalised by replacing the numbers 
i,a v . . n in the coefficients by the numbers - . fn 

of a chosen sequence The two papers now communicated 
trate various analogies between Bessel functions and 
Legendre functions and the functions that are derived from 
them by this process —The singularities of functions defined 
by power series H M Mocdonnid.'-Illustrations of 
modes of decay of vibratory motions Prof A E H Love. 
The ordinary processes for determining the rate of decay 
of vibratory motion by transmission of waves through the 
surrounding medium afford a good approximation when the 
rate in question is slow, but they are inadequate for deter¬ 
mining the motion of the medium It is shown that when 
a sphere vibrates m air the slightly damped harmonic 
wave, with nearl) the period of the vibrator, must be 
accompanied hi its passage through the air by one or more 
subsidiary waves, of exponential or rapidly damped harmonic 
type, which serve to establish the front of the advancing 
wave When electrical oscillations are set up on a spherical 
conductor, the waves that travel through the sether are 
analogous to the subsidiary wa\es in the sound problem 
Corresponding with any surface harmonic distribution of 
the initial charge a system of such waves advances into the 
Initial electrostatic field of the distribution, and all the 
waves of the system must coexist in order that the wave- 
front may advance The wave-motions cannot be pro¬ 
pagated independently. As I he front of the composite 
system of waves advances the electrostatic energy of the 
Initial field is converted into electromagnetic energy, which 
is accumulated in a narrow region at the front of the 
advancing wave 

Edinburgh 

Royal Society, February 1 —Lord Kelvin, president, in 
the chair —The President read a paper on deep-water two- 
dimensional waves produced by any given Initiating dis¬ 
turbance, which was in continuation of a paper on the 
front and rear of a free proiession of waves in deep water, 
read seventeen years ago In that paper a question had 
been raised and a solution given in symbols which still, 
however, awaited tabulation or graphical calculation. The 
problem of the surface motion of waves in very deep water 
bad long been solved, but the problem of waves circling 
out In all directions from the surface disturbance produced by 
the falling of a stone into the water was a far more difficult 
problem, which nothing known in mathematics enabled the 
mathematician to calculate, In the present paper Lord 
Kelvin gave the solution of an analogous though simpler 
problem Given a certain definitely specified initial disturb¬ 
ance fitted to generate two-dimensional wave motion, the 
results showed the genesis of waves from a condition in 
which there was nothing undulating whatever —Dr G A 
■•ftf read a paper on the relation of visual efficiency to 
visual acuity, being a consideration of the data for deter¬ 
mining In general the relative loss of efficiency caused by 
accidents which lead to different degrees ol interference 
pith sight The object jras to get some basis for calcu- 
atlng the amount of compensation which should be allowed 
ty the Workman's Compensation Act when sight had been 
Uoiaged to various extent by accident, and thus avoid the 
frequent litigation to which such accidents now give 1 rise 
Hie data for establishing a visual efficiency scale were 
Somewhat arbitrary, but basing on certain principle^ the 
Pdbor deduced the'followtng fxpreaeiahf Jor the efficiency %— 

-4..' v + v ' V+V'\ ' 

:f . 17 t . 

E “ w-i+aSv+tT) 

^ y r V' Were the visual acuities <rf the better and wonts 
>WBeflvely, and m a number such that the fr^ptlbh 
represented the reduction In sigh? due to complete 
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loss in one eye with retention of full sight in the other. 
Tables of efficiency were given for different values of m> 
also maximum and minimum curves for 01^3. 

February ij —Dr. Horne In the chair.—Dr. T J. Mw 
read a paper on the Glacial deposits of northern Pembroke¬ 
shire, iii which full descriptions were given of (1) the lower 
Boulder-clay, (a) the sands and gravels, (3) the upper 
Boulder-clay and rubbly drift Boulders from the south of 
Scotland and the north-west of Ireland were found, show¬ 
ing that the northern ice-sheet had covered the whole of 
north Pembrokeshire The results led to a clearer view than 
had beeir possible hitherto as to limits of the various ice 
sheets which glaciated that region —In a communication on 
sea temperatuie and solar radiation, Prof. C. G. Knott 
discussed some of the data furnished by the elaborate observ¬ 
ations of temperature at various depths in the Mediterranean 
Sea made by the staff of the Austrian warship Poia It 
was shown that direct solar radiation was not appreciable 
to depths greater than ij metres, and that the vertical dis¬ 
tribution of temperature within the upper layers was largely 
conditioned by convection or diffusion of material An 
estimate was made of the amount of solar heat which gets 
into the water every day and leaves It at night, and it was 
found that about two-thirds of the available solar energy 
incident on the surface of the waters was so entrapped and 
set free 'Ihe processes by which this diurnal influx and 
efflux of heat took plare were discussed in some detail 
Paris 

Academy of Sciences, March 7.—M Mascart in the 
choir —The president announced the death of M Fouqud, 
member of the section of mineralogy,—Researches on the 
gaseous exchanges between the atmosphere and plants de¬ 
prived of their roots, and kept in the dark M, Barthslat 
'ihe gases given off during the maturing of hay were 
measured, together with the rise of temperature. Neither 
methane nor ammonia were given off, the gases containing 
carbon dioxide, oxygen, and nitrogen only.—On the 
rhizomes and roots of the fossil ferns and of the Cycado- 
filices . M. Qrmnd'luryt—On the formation of glycuronlc 
acid in the blood . R Lupin* and M. Boulud. The authors 
have shown in a previous paper that glycuronic acid is 
present ip the liver, and now give experimental evidence 
that the Isvorotalory power of certain extracts of blood 
from the hepatic veins Is due to derivatives of this acid — 
M Agassi? was elected a foreign associate In the place of 
the late Sir George Gabriel Stokes, and M Warming a 
correspondint In the section of botany In the place of M. 
Agardh —The dielectric cohesion of argon and its mixtures 1 
E Bouty. Argon is characterised by the smallness of drift 
dielectric cohesion, which Is even less than that of hydrogen/' 
Minute traics of foreign gases produce a remarkable ln- r 
crease in the cohesion, this increase being much greater 
than would be indicated by the law of mixtures —The 
general law of magnetofriction: H Pultat. In an Intense 
magnetic field the particles in motion, the kathode rays, 
undergo an action analogous to an anisotropic friction, 
which iq large In a {direction perpendicular to the lines of 
force, but almost nothing In the direction of these lines.— 
Experimental proofs of Jhe' laws of anomalous propagation 
of light along the axis Of an optical instrument 
G. tagnao.—An elementary demonstration of the phase 
rule C. RBVuaii.—The different conditions of a spark 
fractionated by blowihg J. Lemolne and L. Ohapsau. 
When a Stream of sparks is allowed to pass over a spark 
gup for sortie time, there lx an abrupt change in the nature 
of the discharge. This1 Is^due to the spontaneous oxldattatf 
of the brass, the for Haitian of oxide causing a lower 2* 
plosive potential than with polished brass balls —The action 
of certain chemical and osmotic phenomena on phosphor* 
escenre: M. LaintorL—On europium' G Mrbsln and H. 
U eowba The authors have applied their method of 
crystallisation with magnesium and bismuth nitrates to the 
separation of europium (Pemarfay) from monozite sand. 
The sand contains only about q 00a per cent of this oxide, 
which forms a sulphate Eu.fSOj, flH ft O. The atomic 
weight was found.Jto be 151 8^—The action of carbon dioxide 
ufftdn, the- metal ammoniums . Etienne Rsagad^ Carbon 
dltydd* reacts with ’Sodium-ammonium and''potassium- 
aumetiuni. Balow -50® C. the alkaline carbamate end 
hydrogen are the sole products At a higher temperature 
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some formate le aieo produced.—A general method for the 
preparation of anhydrous chlorides: C. Mmtlgnon and F. 
Eourlon. A mixture of chlorine and sulphur chloride re¬ 
acts with metallic oxides at moderately low temperatures, 
giving an anhydrous chloride. Details are given of the 
preparation of the chlorides of silicon, aluminium, thorium, 
praieodidymlum, neodldymlum and samarium —On tne 
phenylurethanes of the sugars. L Maquenne and W. 
Goodwin.—On allyl- and propenyl-alkyl ketones * E. E 
Stale#. In the nllyl-alkyl-ketones, migration of the 
ethylene linkage occurs with extreme facility, and details 
are given of the various ways in which this may be effected 
—The combination of saccharose with some metallic salts 
D Oauthlor.—On the development of annual oil-con tam¬ 
ing plants G Andrt.'—On the development of the pen- 
theclum In the Ascomycetes P A- Dongoord.—On the 
perpetuation of the mildew of the vine Gy do latvonlll. 
The author has been able to prove the presence of the 
mycelium In a latent state in several organs of the vine 
during the winter months — Faults and folds H. Douvllld. 
—On the chemical composition of the crystalline strata of 
the Belledonne Chain Pierre Tsrmlsr and Andrd 
Loolftro.—The action of the n-raya upon the sense of hear¬ 
ing Augustin Ohorp#ntl#r. Ihe sensibilitv of the ear Is 
increased when acted upon py the n-rays —The physio¬ 
logical action of the n,-rays of Blondlot ■ Augustin 
Ohorpontlor. M Blondlot has recently described a new 
species of rays possessing physical properties which are the 
inverse of the n-rays previously studied These rays also 
produce the Inverse effects on the nervous system, thus 
they diminish the intensity of the sensation of smell, whereas 
the n-rays Increase it —On the relations of the colouring 
matter of subrenal extract with tyrosine Gab. Bertrand. 
—The oxidation of formic add by extracts of animal tissues 
in presence of hydrogen peroxide F U*tt#lll.—The action 
of artificial oxydases upon the tetanic toxin Aug LumlBr#, 
L LumISrs and J Oh#vrottl#r. 
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■'V \ DIVERS ME#,*ANb MATTERS. 

JtBsays and Addresses, 1900-1903. By the Right 
^H6n. Lord Avebury, P.Q, Pp, 396 (London: 

tknemillan and Co., Ltd., 1903 ) Price 7s. 6 d . net." 
INCLUDED in this volume are short studies of 
7* die life and work of Huxley, Raskin, Richard 
Jefferies, and Macaulay; speeches on the institution 
of Bank Holidays, and the Early Closing Bill for 
Shop Assistants; three papers on trade and com¬ 
merce; three addresses on education; and three other 
papers. 

The first paper gains m interest from Lord Ave¬ 
bury's personal acquaintance with Huxley. The 
author gives an appreciation of the man as well as 
of his work. They were associated in the foundation 
of the Anthropological Institute, on commissions on 
scientific instruction, in the Metaphysical Society, 
and as members of the K Club, which included also 
Hooker, Spencer and Tyndall. Lord Avebury deals 
with Huxley’s work in natural science, in education, 
and in metaphysics. Huxley was foremost in show¬ 
ing the fascination of scientific study. As Sir Michael 
Fostef says, M Whatever bit of life Huxley touched— 
and there were few living things he did not touch—he 
shed light on it and left his mark." As to education, 
Huxley was a member of the first London School 
Board, where he made valuable suggestions as 10 
the moral, physical and domestic, as well as to the 
intellectual and scientific training of the young* His 
atfitude is well illustrated by his saying, 11 Teach a 
child what is wise—that is morality; teach him what 
is Wise and beautiful—that is religion " In the 
Metaphysical Society, Huxley bad difficulty in rank¬ 
ing himself. " Most of my colleagues were 1 ists ' of 
one sort or another; and, however kind and friendly 
they might be, I. the man without a rag to cover 
himself with, could not fail to have .... uneasy feel¬ 
ings. ... So 1 took thought, and invented what I 
conceived to be Lhe appropriate title of agnostic." He 
described his position as being 11 Not among fatalists, 
for 1 take the conception of necessity tp have a logical, 
and not a physical, foundation; not among material¬ 
ly for 1 am utterly incapable of conceiving the 
dgjntente of matter if there is no mind in which to 
pfetare that existence; not among atheists, for the 
ptphtem of the ultimate cause of existence is one which 
sefepe to me to hp hopelessly out of reach of my poor 
fWw**”' - 

> r mly; not have bom possible tty deal fairly With 
tfip work Jtnd ptnotiatify Of so many-sided a genius 
fpfRfcifctn In one short Jectura, but it was surely un- 

^ ufopn jj, wriutift. *ts' tfee exclusion of 

r end pmonriol I" 1 * 1 Affehiry 

,tti| the spirit oC?Vhs critic, alwajr* 
> than the letter. WL4nu<«d noble, 
attitude towafjtoj tart la not 
(faff pap^r it competed with some of 



Rusk In's exquisite descriptions of plants, animals, 
wattr andfinountains. 

The paper on Richard Jefferies is appreciative and 
Interesting* and it is a happy conjunction that he is 
placed after Huxley and Ruskin. While Huxley com¬ 
pelled Nature to yield her secrets to his analysis, and 
Ruskin depicted her with his marvellous skill as a 
word-pairtler, Jefferies approached her with the 
passionate rapture of a lover, and lived with her in 
intimate study of all her secret moods* 

But perhaps Lord Avebury is more interesting in 
his capacity of social reformer than as literary critic. 
He gives the history of the initiation of Bank Holi¬ 
days, and dwells on the advantage of the uniformity 
which allows members of one family scattered In 
different occupations a possibility of periodic reunion. 
The plea for legislation for early closing, which 
follows, is forcible and convincing; the general need 
and demand for shorter hckirs is evident, and so la 
the impossibility of any sufficient reform on voluntary 
lines. 

In the paper on British commerce, written before 
the fiscal controversy became acute, Lord Avebury sup¬ 
ports the optimistic view that we have made rapid 
progress, and that there is no 11 reason for despondency 
or discouragement "as to the future, if we improve 
our national education, practise economy in national 
expenditure, and improve the relations between capital 
and labour. As regards the last, however, he does 
not get beyond the somewhat obvious remark that 
" In the interests alike of employers and employed it 
will be well if wiser and more conciliatory counsels 
prevail in the future." In dealing with fiscal policy. 
Lord Avebury has mapy telling illustrations of the 
advantages of free trade, and gives some my 
important evidence as to the difficulties which Germany 
finds in the Kartell system; but his paper will not 
be in any way convincing to the advocates of an 
Imperial fiscal policy, for he does not come to close 
quarters with their ideas and arguments. The paper 
is loose both in style and logic; what are we to 
think of a writer who holds that Canada’s preference 
to us is a dominant cause of the migration from the 
United States t6 the North-West Provinces. " I am 
very pleased to see that Canada has herself benefited by 
the reduction. Our trad* has increased 3,000,000!. with 
Canada, and the restiflt to Canada has been that her 
people have got an increased supply of cheap goods, 
her agriculture has benefited, fanners are flocking in 
from the United StAffes," 

The eleventh paper is an attack on municipal 
trading. It is not possible to deal with so highly 
controversial a subject in our {gbsem space. The 
most is made of the difficulties, risks, dangers and 
possible loss when municipalities undertake Work 
Which private enterprise could do as well, and these 
will be admitted hy most unprejudiced students; but 
no real help is given to the. very real difficulty pf 
feyfog d&Wn principles which should govern municipal 
action. Such a paragraph aa follows hardly shows a 
sdentf§p view of a complicated economic problem:— 
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11 Ab regards the telegraphs, it is sometimes said that 
though we have paid dearly for it, at any rate we 
have a more effective system. This Is, of course, a 
matter of opinion, but I doubt it. My belief is that 
competition would have given us a better system. 
This cannot be proved, but 1 may give an illustra¬ 
tion . . . .” 

The papers on education derive interest from Lord 
Avebury's position on three commissions and in the 
University of London, and form a strong and con¬ 
vincing argument in favour of the increased attention 
to science which we may hope is gradually finding 
place; they are marked by the aptly selected quotations 
for which readers of 11 The Pleasures of Life M are 
prepared. 

When a writer publishes essays on so wide a range 
of subjects, he deliberately invites criticism; and, 
indeed, readers of this volume will ask in several 
cases whether this or that address was worth printing. 
But if the papers are not taken top seriously, much 
will be found of interest, if little that is new. The 
book resembles the modern daily paper in many other 
respects; there is a wide range of ideas, something 
for everybody, much hasty writing, and frequent 
repetition of the same items In different guises. 


IN SEARCH OF TRUTH. 

Humanism Philosophical Essays. By F C. S. 
Schiller, M.A, Pp. uvii + 397 (London: Macmillan 
and Co , Ltd.; New York The Macmillan Com¬ 
pany, 1903.) Price 85 fid. net. 

Ueher die Greneen der Gewisshmi By Dr. Ernst 
DUrr Pp. vii+ 152. (Verlag der DUrr'schen Buch- 
handlung, 1903.) Price 3 50 marks. 

Tat und Wahrheit. Etna Grundfrage der Geistes- 
wissenschaft. By Hans von Ltipke. Pp. 35. 
(Leipzig: Verlag der DUrr’schen Buchhandlung, 
1903.) Price jo pf. 

Proceedings of the Aristotelian Society New Series. 
Vol. Hi. (London; Williams and Norgate, 1903.) 
Price ior. fid. 

HE collection of articles and addresses presented in 
Mr. Schiller's volume exhibits all the character¬ 
istics familiar to readers of hla previous work. Paradox 
Is, of course, not wanting; humour enlivens discussion, 
not shrinking from the antithesis of " comic ” and 
11 cosmic/ 1 or such a phrase as "ponderous pondering 19 ; 
philosophy, literary criticism, and the Psychical 
Research Society are duly represented. Mr. Schiller f s 
style Incurs one great disadvantage: It sometimes 
leaves the reader In doubt whether the matter Is really 
to be taken seriously; perhaps this is why Mr. Schiller 
has still complain that philosophers neglect his 
Imperatives. 

The keynote to the book ts pragmatism, and the 
essays horn collected may claim the unity of this one 
theme. - The pares vary considerably both In quality 
and subject* The essay in literary criticism, “ Con¬ 
cerning Mephlstopheles,” may claim a drat place; It 
Id interesting, novel 1 and ludd, In short, our author at 
Mb l es t 1 The first eight essays, dealing with some of 
the tiid* visaed questions of philosophy, have common 
NO. 1795, VOL, 69] 


characteristics and equal value. Mr. Schiller triumphs 
in destructive criticism; the common-sense deomM 
pragmatism Is, in his hands, a powerful weatfto 
against extravagances not unknown In recent pWs 
sophy; pragmatism is thus justified as a tonic; U v wp 
object that man does not live by tonics, we are again 
victims of a triumph, for a collection of essays is dot 
a system and not open to a systematic criticism. The 
essay on 11 Reality and 1 Idealism 111 illustrates the first 
point; for the second, let the dialogue on 11 Useless 
Knowledge " plead its occupancy of space. One of 
the most satisfactory essays is 44 Darwinism and 
Design," and "Pessimism” is a subject which, directly 
and indirectly, inspires some of the best passages in the 
book. The closing sections on 14 Immortality ” would 
call for no remark except that such a subject too often 
attracts the uncritical, even they wiN probably thinN^ 
Mr Schiller's concept of 11 spirit" might have been 
definitely explained, while his admission that the 
11 state after death " does not form a J>art of the ex¬ 
perience of any subject in the sense that 14 real ” and 
11 dream " states do, might well have excused not a 
few of the closing pages. One thing more is also 
a desideratum : that concept of 11 purpose ” on which 
pragmatism bases its claim to rejuvenate philosophy 
must be elaborated; for this we wait, not without fast¬ 
ing, taking the present contribution as earnest of the 
systematic exposition which the introduction seems to 
promise 

As the title denotes, Dr. Dtlrr's book deals with the 
question of boundaries, consequently it is critical rather 
than constructive, negative rather than positive. The 
central problem is, How much may be called certain ? 
and, from the author's point of view, the immediately 
given is alone fully certain. The immediately given is 
the psychical actuality. But we cannot rest in this; 
problems arise which compel us to make distinction! 1 
even consistency cannot ensure 11 reality/ 1 for dreams 
may be consistent and yet life is more than a dream. 

It appears then that the necessity of the Immediately 
given coexists with a necessity for that which Is not 
immediately given, but that which is not immediately 
given has not certainty—It is the object of belief and is 
not justified by any formal logical proof, but by the 
worth which attaches to our conception of it Realism, 
for example, is without proof, but It is right as against 
anti-realism by virtue of Its superior value as a basis 
for science. 

Having thus found belief at the very roots of sdbnce 
we may consider some belief to have some certainty; Vs 
may further show that other beliefs, ethical and d itto- 
physical, are not less certain than this scientific belief, 
and with that the limit of our author's work If reached' 
The result Is a defence of belief against some, and only 
some, attacks. It might beobjected that the etfcktf 
belief cannot be defended by peeving It ndt tmW&h' 
able than giving the concept 

of value an inueiff rifenificanee. The 
discussions on "EskShiittilstltfCHe” and U'aitiilf 
of« M Krlterium "tOfttaln much Interesting 
but the subsequent justification ofbeflef 
inadequate foundations. 
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^ The subject of Herr LUpke’s little book is the sig- 
kritance of genius; the basis from which the subject 
developed is the work of Eugen Kiihnemann. The 
iSnjxiaKtion of Kfihnemann’s importance is combined 
vtith original suggestions, but the author admits that 
po exact distinction between these parts can be made. 
The point selected for emphasis Is the method adopted 
by Kiihnemann, of studying thought in a concrete way; 
to understand a thinker we must study the life-history 
of his thought, exposing the soil and climate of its 
growth. This scientific analysis has been applied by 
Kiihnemann in his works on Socrates and Herder. 
The result is a more adequate recognition of per¬ 
sonality as the object of Geisteswissenschaft and a 
clearer Idea of the meaning of personality. From this 
certain deductions follow. Genius means the ability 
adequately to express oneself; it implies a penetration 
Into the very depths of our own being—and, conse¬ 
quently, a power to reach the depths common to all 
humanity, In both aspects, whether of the method by 
which we interpret the thought or of the manner in 
which the thought expresses the being of the thinker, it 
as equally true to say that thus the word becomes flesh. 

The author is here very much in touch with the sig¬ 
nificance which recent writers in Germany give to the 


term 11 Geisteswissenschaft.” He has a further 
interest in relating this movement to theology and the 
progress of scientific theology. The point that in the 
life of genius the word becomes flesh, indicates the 
direction in which we are to look for the expected 
development. The author makes the noteworthy re¬ 
mark that the battle for a God is not to be fought In 
the sphere of natural science, but in this study of per¬ 
sonality. Though brief, the essay is singularly sug¬ 
gestive. 

The published proceedings of the Aristotelian Society 
are always of considerable interest. If comparison is 
permitted, the contributions to this number seem more 
than usually in teres ting, while the whole series is per¬ 
vaded with an atmosphere of life and activity. The 
first paper is an able criticism of " Mr. Bradley’s 
Theory of Judgment 11 by Prof. Stout, whose work Dr. 
Bosanquet rightly says is 11 always thorough and of 
die highest scientific quality." The essay on "The 
Logic of Pragmatism 11 (Henry Sturt) is a timely con¬ 
tribution on a subject that at present stands In some 
need of complete exposition, Prof. Latta's treatment 
of " The Significance of the Sub-conscious ” is a dis- 
, dnctly helpful contribution, marked by a lucidity too 
rarely associated with his subject; a little Infusion of 
this same quality would ^havr achieved something to- 
tyfcrd making the contribution of another writer (" EX- 


end Empiricism ") more intelligible. 

V Ip fell there are eight papers, and all are worth reati- 
iqgf III' view of (he quality of the work, it seems a 
pity that the Society should have to record a decrease 
^ idWhership. This is certain^matter for regret," 
" d how ever much the spirit of the Wes is opposed to 
^^geridative Us. there must be many students Of 
wbo do not support the Society; to such tide 
1 he pa eloque nt proof of the advantages 
tM the Se ar ch after truth G. 3. H f 
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PEAKS AND PASSES OF GREECE. 
Vacation Days in Greece, By Rufus B. Richardson, 
formerly Director of the American School of Arche¬ 
ology, Athens Pp, xiii+240; illustrated. (London - 
Smith, Elder and Co., 1903 ) Price 7 s. 6 d. 

THE genial personality of the late director of the 
American School at Athens is known to every¬ 
one who has made any long stay in the capital of 
Greece during the past five years and more. Ho 
foreign resident, except, perhaps, Dr. Dbrpfeld, 
had wider personal knowledge of the Hellenic penin¬ 
sula than Mr. Richardson. Certainly none had pushed 
a bicycle over so many stony passes, or scaled half as 
many storied peaks. He made mountain-climbing a 
speciality of the American School, so much so that 
climbing of all kinds became a passion of the students; 
and while one risked life and limb on the Acropolis 
precipice to rediscover inscriptions once read by Words¬ 
worth in the face*of the Kimonlan walla, another swung 
himself over the eastern pediment of the Parthenon to 
decipher by the print of the nails the dedication wherte- 
by a Roman emperor had aspired to appropriate the 
credit of the temple. In the pleasant volume before us 
Mr. Richardson describes two ascents, those of the 
highest peaks of Taygetus and Kldna, the less known 
twin of Parnassus, which overtops by about two 
hundred feet all other summits on Greek soil. But lie 
alludes to many others, e.g. those of Parnassus itself 
and Aroanla, and probably, with the exception of 
Tsumerka and the Pindus peaks, which are as much 
in Turkey as Greece, he has stood on every one of the 
mountain giants of free Hellas. 

Despite Mr Richardson’s enthusiasm for the 
bicycle, few visitors, we suspect, will be convinced that 
it Is the best vehicle for touring about Greece., A 
comparatively freshly laid road in the Hellenic king¬ 
dom is good enough, but very few are freshly laid, and 
an old road can be appalling. Then there are the 
dogs, and the impossibility of obtaining skilled surgery 
for the wheel outside Athens itself, and the chance of 
an occasional row with some rustic, whose dog you 
have had to stone, or whose mule has stampeded at 
sight of you. Nevertheless, given a light and In¬ 
expensive American 1 machine, one may certainly get 
over most unpromising ground with it, and cover great 
distances in the day, freed from the intolerable irk¬ 
someness of sitting a Creak baggage-animal. Mr, 
Richardson's account* of hie three days J run - from 
Athens to Thessaly is exhilarating reading; but did he 
really see Olympus from Cfchgeran? Was it not 
rather some snowy pai£ of Otihrys or Pindus? The 
interval, from the point *on which he was standing, 
to the teat of the gods, is not less thto one hundred and 
fifty miles ae the crow flies, and there are many inter¬ 
vening heights. 

Mr. Richardson is careful to suppress archeological 
^■hop,” end to preserve the holiday atmosphere. 
Therefore, although he gives a glimpse pi M. 
Kabbedia* at work at Epldauro*, and ailqdes tp the 
French excavations at Delphi hie own at Q^ntht and 
others, him book la to be reft, not for its information 
qboti| 4besst nor, indeed, fcr sdentjflfc ln&rmationNj^ 
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any sort, but for its revelation of the matchless moun¬ 
tain and marine scenery of Greece, Sicily, and the 
Adriatic coast, for Its breaths of an intoxicating 1 air, 
and for the side-lights it throws on Greek peasant in¬ 
teriors and a rural life, which few foreigners have seen 
as often, and known as intimately, as our author He 
shows himself typically American, restless, strenuous, 
adventurous, claiming the right to go everywhere and 
do everything, within the physical capacity of a 
man, but at the same time in singular sympathy with 
a land and people so little like his own The book is 
very pleasant reading for all who know Greece, and 
should serve to excite many, who do not, to visit one 
of the loveliest lands on earth D G. H. 


OUR BOOK SHELF . 

Ueber verschiedene Wege phylogenettscher EnL 
wtckelung. By Prof O. Jacket, Berlin. Pp. 60 p 
28 figures (Jena Gustav Fischer, 1902.) Price 
1 50 marks. 

Thews are three dominant idens in this notable cssa>, 
each requiring for the exposition it merits more space 
than our limits admit of. 

(1) Besides the gradual changes with which’ we arc 
all familiar, there have been what Galton called 
11 Imnsillcnt M transformations saltatory variations , 99 
" sprungweise Umbildungcn "). By individual vari¬ 
ation within one generation or within a few gener¬ 
ations, certain animal organisms have undergone pro¬ 
found transformations, comparable to the 11 muta¬ 
tions " described in plants by Korschinsky and 
de Vries. This is an important conclusion, the 
evidence^ for which is palaeontological Prof, Jacket 
distinguishes what may be called three grades of 
variation —(a) the so-called normal range of vari¬ 
ation, changes in the proportions and correlations of 
the structural architecture, limited in final result by the 
conditions of Inter-crossing; (b) abrupt deviations 
which transcend the limits of structural correlation and 
cannot be harmonised with the organic unity, which 
are therefore called 19 anomalies " or pathological 
aberrations from the evolutionary trend of the species, 
(r) transient deviations or muLations which bring 
about a new system of correlations, what others have 
called "a new position of organic equilibrium, 1 * and 
lead to the origin of a new*" form 19 m various degrees 
removed from the original type. 

(a) Prof. Jaekel endeavours to draw a sharper dis¬ 
tinction than has hitherto been made out between the 
origin of a species and the emergence of a new struc¬ 
tural 11 form." The origin of a species is a con¬ 
sequence of some form of reproductive isolation 
(Kreuzungsausgleich)—of a restriction in inter-cross¬ 
ing, of an alteration in the radius in mutual fertility; 
but Hie structural differentiation which leads up to a 
new " form " is a very different, and it may be much 
more important matter 

( 3 ) The third, and perhaps the most essentially new 
contribution which Jaekei makes to the interpretation 
of strucMM transformations, is that he does not regard 
these changes as arising by the summation of the 
qualities of adult forms, but as due to inhibitions or 
accelerations of development in the juvenile plastic 
stages. Each individual ontogeny Is a re-creation of 
the Inherited la S|amvnfor?Ai, k ’ with A plastic period in 
which< nett adjustments may arise. 

While we have Indicated the three most conspicuous 
this essay, we have done it jtqapt justice, ft 
uses the views of an expert fmtnontptogjit in re- 
to the mechanism of evolution, and p hll of 
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originality and suggestiveness. The llluvtrai 
evidence are chiefly drawn from crinoids, 
pods, and trilobites* We venture to express the 
that the author will expand his essay into a boo 
which he may condescend to be a little less terse., 

)■ A. T./. 

Ausgew&hlte Methoden det attalytischen ChemU . ftp 
Prof Dr. A Classen and H. Cloeren. Pp. xvi-fSjtL 
(Brunswick: Vieweg und Sohn, 1903.) Pnce ad 
marks. 

This is iust the kind of book to which an analyst will 
turn with pleasure. It is well bound, well printed, and 
really beautifully illustrated. It contains, moreover^ a 
good account of recent methods or improvements fa 
old ones, with the necessary details ana manipulative 
Kun&tgnffe which in analysis often means the differ¬ 
ence between failure and success. 

The subjects which are included in the volume are 
the estimation of the common gases, water analysis, 
which is fully treated, the analysis of hydrogen 
peroxide, ozone, explosives, the common compounds 
of carbon, sulphur, phosphorus, boron and silicon, the 
cyanides, concluding with a chapter on organic 
analysis. 

It would seem ungenerous to try to discover 
omissions or to offer criticisms when the authors nave 
given so much, and with such evident care and 
thoroughness But the book has one weak point 
which is common to many books of this class. The 
authors have not submitted aU the methods they de¬ 
scribe to personal revision (indeed, it would be difficult 
to do so without the expenditure of a good deal of 
labour), but there is no doubt that such a critical ex¬ 
amination, which would help the reader to a choice of 
his method, would greatly add to the value of t^e 
volume. 

However, the important point for the analyst Is that 
he has in his possession the most recent information 
from a variety of sources which has been collected 
and sifted by a discriminating authority on analyHcal 
matters. 

In looking through the volume it is evident that the 
analytical work of recent years has lain rather in the 
perfecting of existing methods than in the discovery 
of new ones This seems only natural; for although 
new technical processes are constantly coming Into 
operation, the number of new reagents does not in¬ 
crease par 1 passu, and it follows, therefore, that the 
demands made upon rapidity and accuracy In technical 
analysis have to be met by the skilful adaptation of old 
processes to new needs. 

An interesting illustration of this is Emmerton’a new 
method for estimating phosphorus in iron, described 
in the appendix to this volume. Phosphorus- tea 
always been precipitated as phosphomolybdic 
and the precipitate either measured or weighed* 1m 
drying of a precipitate always means a Lews pf thpeu 
By the new method the precipitate is not dried/ b nfc 
reduced with zinc and eulphurlc arid, and the Jow^r 
oxide of molybdenum which is formed Is titrate! aiwf 
estimated with permanganate. J.EC 

Q'Gorman's Motor Pocket $eok* By _ lie 
O’Gorman. Pp. It+aSy. (Westminster: 4 _ 
Constable and Co., Ltd-, , Price 7s. fliE MM' 

It is not surprising to find-that At lost a 

had thdr " Mole,worth,” arid new flu Oro te di & , 
ley chflin to Mi “ 0*Qormejv” when in' 

Ttye Uitar«ting.md initructiwhc A 
arranged, thru refldanng npajf the 
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Item of Information required. Our author has 
'tt'Wetoy style of expression Which odds largely to the 
fMaure 01 reading the book. Take, for instance, his 
Itotment of that all-important worry of the motorist, 
the ** police.” Mr. O'Gorman says, 11 to pass un- 
,4ftaUenged at a speed In excess of the legal limit—a 
thing which Is dally accomplished by carts, hansoms, 
fnd even by the London omnibuses on almost every run 
Wtipn the gradients favour them—and by almost every 
fvKber vehicle everywhere—remember that by sitting 
Upright with a calm face (on a quiet car) you produce 
HO impression of speed except on turning a corner. If 
Jtou turn a corner without being able to see down the 
road you are entering at over so miles per hour you 
deserve to be punished If, however, you stoop forward 
{this gives the impression that you are withstanding 
and endeavouring to avoid a high wind pressure), jamb 
your hat over your eyes, screw up your face, stare in¬ 
tently and anxiously, do a great deal of steering with 
visible swinging of your body, blow your horn in 
such a manner as to say 1 Get out of my way ’ fre¬ 
quently, instead of pressing it slowly ana peaceably, 
you will invariably be arrested. I think a couple of 
good actors could safely wager to be stopped by an 
Otherwise inoffensive constable at a pace of 10 miles 
per hour, especially If mounted on a machine the teeth 
of whose gear 1 gave tongue ' like a siren, after the 
manner of certain makes, they would as surely be 
fined" 

The above description is quaint but true, as every 
motorist knows. On the other hand we find admirable 
descriptions and exploitations of the all-important de¬ 
tails of car management, design, &r Our author’s 
treatment of electric ignition is excellent, the accom¬ 
panying diagrams being particularly clear. On the 
subject of accumulators we find much useful inform¬ 
ation, and, generally, the work contains those hundred 
and one wrinkles the knowledge of which goes to con¬ 
stitute thq successful and trustworthy driver of a motor 
car, and we cordially recommend to all such the 
{possession and careful perusal of this pocket-book. 

N. J. L. 

Weather Folk-Lore and Local Weather Signs . Pre¬ 
pared under the direction of Willis L Moore, Chief 
tl.S. Weather Bureau, by Edward B Gamott. Pp. 

, 133; (Washington, U.S.A . Government Printing 
Office, 1903 ) Price 35 cents. 

Tl US volume is divided practically into two parts, the 
first dealing solely with weather folk-lore gathered 
.from many available sources, the second with 
•tunmaries of local weather signs as based on special 
reports of observers to the chief of the U.S. Weather 
Bureau. The latter are arranged alphabetically as re- 
gUids the names of the towns from which these reports 
are received, and deal for the most part with the pro¬ 
spect of fair or foul weather as indicated by the 
appearance of clouds, direction of wind, movements 
'jm barometer, &c. In fact, weather-folk-tore, as such, 
‘It 4 Iftftiralty ooiupicuoifi by its absence. This portion 
'ql Hie. work will not be of much Interest to Britishers, 
as fhe" signs only hold good for the particular parts of 
te Country in question. The first portion, on the 
more general Interest, as many of the 
qmp^aaytngs Wore, so far as can be judged, the 
Malts Of observation of long experience. The subject 
« hllb(|ivldfid under* several different titles, according 
weather wgi foreshadowed fay wind, barometer 
l^m^humkU^ temperature, te., or by the {feesLiar 
these on objects animate or iminirtiate. 
sayings, probably Unfamiliar to British 
Mfeft dft feeto.Qoflaeted, but one, with regard tothe 
hnfiatpre that fretada rain, U 
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rather gruesome. “ When the locks turn damp in the 
scalp house surely it will rain " (American Indians). 

Reference is also made to the moon as a weather 
prophet, to many weather proverbs of a miscellaneous 
kind, and to recent work on possible long-range 
weather forecasting. 

The book concludes with a series of charts which 
illustrate the local weather signs as observed at 
regular stations of the Weather Bureau. 

W. J. S. L. 

The Principles of Mechanism By Herbert A. Garratt. 

pp. viii+166 (London: Edward Arnold) Price 

3*. 6d, 

In this book the author has brought together his notes 
of lectures delivered in connection with a course of in¬ 
struction in mechanism at the Northern Polytechnic 
Institute, Holloway. The work is divided into two 
parts, dealing respectively with the kinematics and the 
dynamics of machines 

These notes arc no doubt valuable to the compiler 
and useful to the students under his charge, but they 
seem too fragmentary to be of much service to die 
general reader. The descriptions of the various 
mechanisms are concise and to the point, but the k 
mathematical treatment, where given, is often unsatis¬ 
factory Moreover, there is sometimes a want of per¬ 
ception of the relative importance in the several items 
which have been in troduced. Thus in the second 
chapter, dealing with circular and straight line motion, 
the fundamental subject of simple harmonic motion 
is not properly defined, and is dismissed with a meagre 
treatment extending only over one page, whilst nearly 
three pages are devoted to the comparatively un¬ 
important problem of finding the crank position which 
corresponds with the maximum piston velocity in n 
steam engine, answers being given in degrees, 
minutes and seconds. Special constructions for veloci¬ 
ties and accelerations such as Mohr’s and Klein's are 
given, but these are not well explained, and the reason¬ 
ing is difficult to follow , the author seems to be un¬ 
aware of the fact that he is here dealing with vector 
quantities. 

In chapter ni. the treatment of wheel teeth seems 
unsound- The chapter is somewhat redeemed by de¬ 
scriptions of gearing chains for cycles, and modern 
machines for cutting worm wheel teeth and bevel 
wheel teeth A number of valve gears are described 
in chapter iv. f with some applications of the Zeuner 
valve diagram 

Part 11. opens Inauspiciously, for in the first chapter* 
which enunciates < the general principles that are to 
guide the student, pow ej* and work are confused with 
one another, And ae equation of energy is written 
down which involves the addition of power and kinetic 
energy as if they wpre quantities of like kind. This 
part includes a caslinl treatment of speed regulation 
as affected by fly wheels and governors, one or two 
problems on balancing, water motors, and friction. 


numerical data and Jgood diagrams, are given, the 
Information being supplied to the author by Messrs. 
GUnthftr and Sons, of Oldham. 

Calculating Scale , a .Substitute for the Slide Rule# By 
W. Knowles, B.A., B Sc. Pp, 29. (London. 
E. and F. N. Spun, Ljtd.; New York: SjMHi'atid 
Chamberlain, rgej-) Price is. net. 

In this book theaiqAior prorides and explains the use 
of two graduated stales, placed adjacent to jpach other 
for comparison and (ixed together, on one* of whkb 
numbers can be read off, and on the other the 
logarithm* of the numbers, or vice versd, Thfo*cam- 
ftound ttate It 100 Inches Jong, aivd Is cut up into 
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twenty length*, printed in successive columns, and 
occupies four pages of the book. This comparatively 
great length enables three significant figures to be read 
off directly from the scale divisions and subdivisions, 
while a fourth figure can be estimated. The author 
claims that computations can be made with a degree 
of accuracy equal to that obtained by the use of four- 
figure log tables, and with less trouble We suspect, 
however, that few would be found who would allow 
this claim, or be willing to give up their tables for the 
author's plan. The title of the book is somewhat mis¬ 
leading; instead of a 14 substitute for the slide rule," 
the proper description would be, a substitute for tables 
of logarithms; the 44 calculating scale" is only an 
equivalent for the slide rule in the sense that a log 
table may be so regarded. We fail to see any useful 
purpose that this scale is likely to serve 

Practical OrthochrotnaUc Photography . Photography 
Bookshelf, No. 14. By Arthur Payne, F.C.S. Pp 
178. (London: Iliffe and Sons, Ltd., 1903.) Price 
is. net. 

In these pages the author gives us an excellent 
account of the fundamental principles governing this 
branch of photography Although he does not pretend 
to exhaust the subject, yet the reader will find that 
enough of the theory has been dealt with to enable 
him to obtain a good ground-work of the scientific 
principles for his own practical use. The ten chapters 
into which the book is divided treat of the advantages 
of this kind of photography, light, the use of the 
spectroscope, visual and photographic brightness, light 
filters, their use and effects, and other important 
subheads. 

Not only is the letterpress clear, but the numerous 
illustrations are well chosen, and add to the utility of 
the volume. Those about to take up this branch of 
photography, and others who are practising it, should 
find this book a good guide. 

Tombs of the Third Egyptian Dynasty at Reqdqnah 
and BH Khalldf. Report of Excavations at 
Req&qnah, 1901-2 By John Garstang, B.A., B.Litt 
Pp. 70+xxxiii plates. (Westminster: Archibald 
Constable and Co., Ltd , 1904 ) Price a 15, net. 

After an introductory chapter describing the site of 
the excavations add the nature of the results, Mr. 
Garstang deals with the continuity of early history and 
the place of the .third Egyptian dynasty in ancient 
history. Three chapters are then devoted to stairway 
tombs, to their construction, special features, and 
objects from them, respectively The evolution of 
stairway tombs is discussed In a later chapter. Other 
sections of the volume are devoted to the necropolis, 
burial customs, burials under pottery vessels, objects 
from the smaller tombs, and the archaeology of the 
third dynasty. There are thirty-three full-page plates 
ddrturininjfc a large number of good Illustrations. 


Worked Ptdblems to Higher Arithmetic . By W. P. 
Workman ,M. A., B Sc., and R. H. Chope, B.A. 

ySfy 144, (London: W. B. Clive, 1904.) 
Price fa,, 

Tnie useful fitUe book consists of two sections; In the 
first many of the difficult problems In the author's 
"Tutorial Arithmetic 11 are fully solved, while die 
second faft, SvhM wHI appeal more to teachers, com¬ 
prises solutions ofjtfl the problems of Section xl. of 
fhfe sable wcrlt/^Tlfc book should prove of value to 
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LETTERS TO THE EDITOR. 

* ,1 

[Tfcfl Editor does not hold himself responsible for oSMSnS 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts Intended for this or any other part of NtfTUBfc 
No notice ij taken of anonymous communications.] 

Blondlot's n-Rays, 

For the past few months 1 have endeavoured to rapait 
some of Blondlot's measurements with n-rays, taking every 
precaution and following out closely the methods and 
adjustments described by Blondlot in his numerous paper* 
which have appeared during the past year m the Comptee 
rendus of the Paris Academy of Sciences. 

A Nernst lamp consuming 176 wAtts was used, which i» 
described by Blondlot as emitting the rays most copiously. 
A variety of screens of phosphorescent calcium sulphide, 
some brilliantly phosphorescent, others very feebly so, were 
employed for the detection of the rays. The experiment* 
were carried out In an absolutely dark room to which the 
eye had become accustomed by a wait of fifteen or twenty 
minutes, the only light visible being the phosphorescent 
glow of the screen Lead screens, thickness } inch and 
1/16 inch, were used to intercept the rays, hnd occasionally 
a quartz lens was used to focus them on the screen. 

But In no case could any certain difference In the* 
brilliancy of the screen be shown to be due to the presence 
of the n-rays, although the experiments were repeated many 
times and under varied conditions. The only observed 
differences in brightness could be assigned to four known 
causes If initially the sulphide was fairly bright, after a 
while it appeared less so, owing to the natural decay of the 1 
phosphorescence If the phosphorescence was very feeble 
it appeared more brilliant by Indirect than by direct vision, 
this being a well known phenomenon in physiological 
optics, which has been admirably discussed in the paper by 
O Lummer, of which a translation appeared in Nature 
of February 18 (p. 378). 

The third effect was the increase of brightness due to the 
increasing sensitiveness of the eye during the first few 
minutes spent in a dark room, ana the fourth ft mentioned 
below. Several competent observers in England and 
Germany have likewise obtained negative results In look¬ 
ing for what Blondlot describes as being so simple, and It 
seems advisable to direct attention in the columns of Naturx 
to certain experimental precautions not sufficiently observed, 
perhaps, by Blondlot in the course of his work. 

A slight rise in temperature Increases the brilliancy of 
the screen. Using a screen which showed no appreciable 
brightening under the Influence of the n-rays frbm a Nernst 
lamp, it was found that by heating it gently, perhaps 10 
or 15 degrees centigrade, without using n-rays at all, the 
brightness Increases very perceptibly, possibly 50 or 100 per 
cent, as nearly as could be estimated by simple observ¬ 
ation ; so that efforts to detect n-raya may be partially 
vitiated by the presence of heat effects, from the body Of 
the observer, &c , unless special precautions are taken to 
show that this Is negligible. Mr. S. G. Brown has brought 
this point forward very clearly in a recent letter to NaTuRC 
(January aS). *- 

On reading a recent striking paper by Blondlot on tbs 
Index of refraction and wave-length of n-rays (Comp If# 
rendus , January 18), one cannot, considering the experir 
mental conditions, fall to be impressed by the extraordMfy 
experimental skill required to carry out what Blopdlot 
describes. 

In measuring the index of refraction, a comparatjrety 
wide slit (5 mm.) was used, placed 14 cm, from the filamenfe 
of a Nernst lamp After traversing the silt, the rftjtj 
through an alumlnUifeft prism, and were dli 
homogeneous pencil spreading out Into a 
broadening beam. Now In measuring the apgffss L, 
ation there would be' two dlftteultfu to ft overtone’* 
beams become so broad, bflftfag 1 cm* Wide at a d 
14 cot. from the sgt, that the Intensity Is greedy 
Furthermore, it may be shotoi, by using 
value* for fft todkiei of refraction, apo 
, warts, so as te get the angles of dtofetton; < 
known formula for Dew^rt**’# 
total number there are to teas! tfitoe 
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ifce Wttlnli of which differ by oily 1 j or 11 degrees, and 
fijy Mcblf ®n accurate geometrical diagram It will be seen 
tut them beaini never entirely separate out from each 
Cdm 1 . but continue to overlap no matter bow far one passes 
4Way from the prlem. Thue under the conditioni of the 
wafttriment ft would hardly be possible to detect the existence 
of j eeperate beams at all. Blondlot does not mention the 
uiO of a lens to focus the rays, and If one were used it 
would be necessary to re-focus It separately for each beam, 
according to the different values of the Indices of refraction. 

In measuring wave-lengths of light by a diffraction 
‘grating, everyone knows how enormously the Intensity of 
tbs Incident light is reduced In the different diffracted 
4 mag«p, yet Blondlot was able, apparently with the greatest 
4 flM t to split up a divergent pencil of n-rays, coming 
through a slit 5 mm, wide, into eight divergent homo¬ 
geneous beams by passing It through a prism, then to take 
only as much of one single beam as would pass through 
* second slit 15 mm. wide, having perhaps 1/50 the in¬ 
tensity of the original beam, and after allowing this small 
fraction of the whole radiation to fall on a grating, to 
detect the existence of, and measure up accurately, a central 
Image and no less than twenty diffracted images, the In¬ 
tensity of each of which must have been considerably less 
than r/iooo of the original beam All this was done with 
s radiation 00 feeble that no observer outside of France 
has been able Cb detect It at all 

But It is questionable from another point of view whether 
the different diffracted images could be observed at all, at 
least In certain cases, under the conditions of the experi¬ 
ment, for the slit was quite broad, 1 5 mm , and apparently 
no lens at all was used to bring the spectra to a focus 
The central beam and the various diffracted beams would 
thus continue to broaden out and become more and more 
diffuse. Now using the ordinary formula (or a plane 
grating and calculating back from one of Blondlot's wave¬ 
lengths, O'OoSrp, it follows that for radiation of this wave¬ 
length the distance apart of adjacent spectral images at 
a distance, say, of 50 cm. from the grating would be only 
mm., or considerably less than half the breadth of the 
central beam itself This Is with the grating mentioned 
as having aoo lines to the millimetre. With the grating 
containing 50 lines to the millimetre, the distance between 
adjacent spectral Images would be only oa mm., or less 
than i/B tne width or the central beam. In other words, 
there would be no definition, and the broad central band, 
together with the broad diffracted bands, would hardly 
separate out at all, even using as large an angle of In¬ 
cidence as 75 degrees. 

In measuring wave-lengths by means of Newton's rings, 
it is well known that the rings produced by a fairly bright 
eource of light, such as a sodium flame, are quite faint, and 
a dark background is necessary in order to see them at all. 
Yet if we accept one of Blondlot's wave-lengths, 00085/1, as 
correct, he must have succeeded in counting up no less than 
70 n-ray rings In the space between two adjacent sodium 
lings, and this by the use of a source of radiation only 
1/6 the Intensity of the original source, as the latter must 
have been split up Into homogeneous beams before the 
rings were formed. It would be Interesting to know just 
where the phosphorescent screen was placed in this experi¬ 
ment, at the rings are formed in the thin air gap between 
the lenses, and the eye must be focused on that point to 
aaa them sharply. But of course, the screen could not be 
put between the lenses, as the latter could not then be 
brought into dose contact^ and If ft were placed anywhere 
f|ia the rings would be sojmowhat blurred. 

C. C. Schmoi. 

McGill University, March 10, 

* - J _ 

Recape of Gtpei from Atmospheres. 

h a recent number of Nature (January u) there appears 
in article op the above subject by Dr. G. Johnstone Stoney, 
,10 which he corrects a statement in the literary supple* 

1 of the Tint* of December eg. 1903, In regard lo the 
6f helium from the earth's atmosphere. Tbd 
of planetary atmosphere Is of so much khpopl* 
m that I trust I may be permitted through 
tb add a word to what Dr. Stoney stated In 
’ 14. 

from planetary aMo 
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spheres has, as Dr Stoney remarked, been approached by 
two distinct methods — 

(1) The inductive method, by taking the conditions as 
they appear in nature and arguing upward to results con¬ 
cerning our atmosphere which may then be applied to other 
planetary atmospheres 

(a) The deductive method, by using the lows which are 
acknowledged to appertain to gases under known conditions, 
and by assuming conditions under which these laws are 
known to apply for the outer stratum of our atmosphere, 
and to apply these laws to the escape of molecules from the 
atmosphere. 

The first of these methods was made use of by Dr. 
Stoney In his memoir on 11 Atmosphere upon Planets and 
Satellites ” in the Astrophyucal Journal , 1898. In this 
paper Dr. Stoney argues that since helium is coming Into 
the atmosphere at a greater rate than it is being removed 
from the atmosphere by natural carriers, and since It has 
not been proved to be increasing as a constituent of the 
atmosphere, it must be escaping from the outer stratum 
of the atmosphere, and in doing so must attain a speed of 
937 times its mean velocity at a temperature of —66° C. 
—the velocity that would carry it beyond the earth's 
attraction. 

In the Aitrophysical Journal, January, 1900, I have shown 
by the Maxwell-Boltcmann distribution of velocity that if 
we assume the outer stratum of the atmosphere to be at 
a temperature of 5° C. with a density equal to that at the 
earth’s surface, and to be composed entirely of helium, only 
10 34 x 10-* c c of helium would be favourably situated, and 
would attain a velocity sufficient to escape In 10 1 years—the 
computed age of the earth, and also that if we assume a 
temperature of G6° C , the number of c c that would attain 
to that velocity would be as ioxio- 14 , or less than a single 
molecule in the same length of time, while if we assume a 
temperature of —180° C , which I believe lo be much more 
probable for fha temperature of the ultimate stratum, only 
giGxio- 11 c c. will escape, which, of course, means that 
an atmosphere of helium at normal pressure and at the 
average yearly temperature could not escape from the earth. 

If these results, deduced from the kinetic theory under 
conditions to which It is generally acknowledged that the 
kinetic theory does apply, have any value whatever, it seems 
to me that they completely refute the assumption made by 
Dr. Stoney that helium is escaping from our atmosphere. 
But these results do not stand alone as evidence of the 
permanency of our atmosphere Prof Bryan by an entirely 
different method Transactions of the Royal Society, 
London, 1901) reaches the same conclusion, both In regard 
to hydrogen and helium. 

In the Monthly Weather Review for August, iqoa, I 
further discussed the probability of molecules, In a highly 
attenuated atmosphere, reaching velocities much greater 
than under normal conditions, and it Is there ^homi that 
no conceivable effect could influence the results sufficiently 
to allow the escape of helium from the attposphere. In 
further evidence of the fact that the latter view has been 
accepted by other writers, I may die fhfi work of M. E. 
Rogovsky (see AstJophysUal Journal, November, 1901), 
who, after having published the abdvbftOrtlde, published a 
note In Natuob (July 3, 190a) In which ha stated that Me 
results would have to be modified accordance with the 
results obtained for the escape of. gases according 1 to the 
kinetic theory. 

In conclusion, permit me to say that although 1 fully 
recognise the Imperfection of the kinetic theory in dealing 
with problems of attenuated atmospheres, yet I believe that 
the results arrived at upder the - special assumptions mpde 
will have to stand until )t can be snoprn by OtW p kprl 
reasoning that these conclusions 414 not within the limits 
of the probable results, i.i. that the escape of helium from 
our atmosphere is practically nil. 5 . R. Cogg. 

Case Stnbol of Applied Science, Cleveland, O., 

February as. .1 > 1 < 


Demonstration of Magnates trie tfoffe by ileum of * 
'f CeplHarjr Ripple*. , „ „ t 

fftwhfs anparimeUft on the changa.of length 
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with Mich an acute sense of touch os to discriminate an I 
elongation of a micron, It would be superfluous to think 
out any arrangement which would serve to demonstrate 
the minute change of length due to magnetisation Since 
the elongation generally amounts to n few millionths of the 
total length of the magnetised wire, It is necessary to have 
an intricate apparatus in order to show that the ferro¬ 
magnetic wire changes its length by magnetisation The 
demonstration of magnetostriction to a iaige audience is 
thus a matter of no small difficult) 

After trying in vain several means of showing the mag¬ 
netic change of length and the Wiedemann effort in a class¬ 
room, I finally succeeded in demonstrating 
them by using the capillary ripples formed 
on the surface of mercury A ferromag¬ 
netic wire AB is soldered at both ends to 
brass or copper wire 1 * \C and BD D Is 
bent into a hook, so that the wire can be 
properly loaded by hanging weights from 
it. Another wire OK is soldered at right 
angles to BD and bent downwards The 
extremity of the \wre tarries a small plate 
P, and dips at Ihe centre of fi circular or 
rectangular mercurv trough AB is hung 
vertically in the a\K nf a magnetising 
coil, which should be muili longer than the 
wire AB By passing an alternate or 
intermittent current of known frequency 
fine capillary ripples are formed, which 
tart be easllv projected on the ceiling by 
placing a glnss plate, inclined at 45” to 
the vertical, over rhe trough, and illumin¬ 
ating the trough b) passing the sunbeam 
or electric light horiruntallv on the glass 
plate By adjusting the weights, it can 
be easily demonstrated that for a current 
of given frequeue) the elongation or con¬ 
traction generally reaches a maximum 
It mav be doubted if the maximum is not 
r due to the coincident e of the frequency 
with that due to the period of the elastu vibration of the 
wire; repeated experiments show that this is by no means 1 
the case. | 

Next place the magnetising roll horizontally, and stretch , 
the wire horizontally by attaching to 1) a flexible string, 
which Is slid over a pulley and pulled by the weights. 1 he 
portion of (Jhe wire EP is bent downwards, and P dipped 
in a mercury trough. The other end, F, of the wire ED 
is dipped In a mercury pool, and an intermittent or alternate 
Lurrent- of known frequency passed through the wire 
FOB AC 4 On magnetising the wire longitudinally by a 
atcMd^fUi^eiit, fine rapillaf^ ripples are seen in the trough, 
which gair be projected as before mentioned 
As both effe&s are greater in nickel than In iron, better 
results are obtained with the former wire 

«t ' H. Nacaoka. 

Physical Laboratory, Imperial University, Tokyo, 
February* a. T 1 * * 

'V 41 -- 

/ , , &artft Structure 

From Mr. Chasles J J. Fox's letter In Nature of March 
io If is not wonderful to learn that Prof. Milne emphasises 
the demand for some theory which shall explain pulsatory 
movements by which large tracts have been alternately 
raised and lowered. Prof. Milne has seen too much of 
seismic phenomena not to do so But with our limited* 
knowledge of the earth's interior, It is still a matter of pure 
conjecture fyfe what order the globe solidified from being r 
mass of heated vapours, and quite open to suppose mat 
after the heaviest took the lowest place, a hollow was 
formed, and The crust became a cooling shell, with a layer 
of radium—about the heaviest of metals—underneath to re¬ 
main a perpetual generator of subterranean heat. This 
state of things may be taken as the starting point; for it 
was not until the crust hardened Into Shape that the problem 
fist Which Prof- Mltne demands some effort at a solution 
came tap existence, and It Is curiously enough propounded 
bj the p6turer which happens to be on the 3 opposite page of 
Naturri—' 11 evtrfoldkig in Upper CferiMmlfereu* limestone” 
—to account for which there are geologists who would re- 

Vo.' If 3 $ 5 , VOL 69] 
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quire oscillations between Istkd and sea continued 
indefinable length of Mip*- \ * w 

It Is easy to make a model range of strata in plpfiftfo 
clays and apply lateral pressure crunching them (flip 
similar foldings, while to stand before the real rock 
coldly reason out what actually happened is another matted* 
Indeed, the present writer could make nothing that wa* 
not self-contradictory out of such contorted strata, especMly 
when exposed on a very large scale, as occurs near £Iaga- 
pore, for instance, until on visiting one of the Urge (and 
active) craters in Java, a mile in diameter and with vertical 
(aces 1000 feet high, the whole mystery at once Inessa 
clear For It was evident that a volcano (Including fissure# 
in the term) can erupt strata of every kind of material, red 
sandstone, conglomerates and shales, simulating those of 
aqueous deposition, and in all sorts of thicknesses frqtn 
many feet to a few inches, the material being propelled for 
thousands of feet into the air, and perhaps all In the course 
of a few days of activity Vesuvius, Etna, and even 
Hawaii can show nothing resembling the astounding 
volcanic formations in Java- 

The most capricious vertical and lateral movements are 
to be associated with volcanic action, but in the main it la 
successive deposition on uneven ground that manifestly 
causes (he curvings which are to be so often noticed in ex¬ 
posed sections, and are typically delineated in the picture op 
P 439 Adoption of this theory, drawn from what is to be 
seen round Java craters on a scale nowhere^alse matched, 
does no doubt introduce some modern MbWs into established 
geology, particularly in the element 0/ time and as to 
the origin of much of our coal 

It is, however, widely allowed that there was a phase of 
great terrestrial instability just before the appearance of 
mammals, and equally certain that the vast ejection! of 
successive periods varied in composition so as to give their 
special mineral character to the Silurian, Devonian, Carbon¬ 
iferous and later formations as classified by geologists We 
can form only the faintest picture of the agitations on the 
surface of the globe in those days, of the tranquil interval* 
during which palms and forests grew, roamed in by 
animals, while snells were cast up on innumerable beaches; 
and then of their sudden submergence under beds of volcanic 
ejections following in rapid succession, and reducing all 
life to fossils Now that the earth has quieted down, the 
p roc ess is only faintly indicated by what has occurred lit 
historic times, as, for instance, in the consternation pro¬ 
duced among the residents by the ejection of only a single 
covering of volcanic mud over many square miles of country 
at the eruption of Tararwera, in New Zealand, which the 
writer saw as a grey unctuous mass, evenly coating ifo 
surface of the landscape 18 inches thick Six weeks after the 
eruption Admission of the volcanic hypothesis. Chough' ft 
does not explain pulsatory movements on a continental area 
as yet, enables ute origin of contorted strata met with so 
frequently In the British Islands and abroad to be recog¬ 
nised at a glance, as well as that of whole series of tS& 
stratified rocks. A. T. F. 

London, March 15. 


Spawning of th« Plaice, 

In continuation of the letter you published last wejfc: 
(March 17), 1 can now supply some information OS to 
spawning in the open sea. 

Mr. Andrew Scott, resident naturalist at the WeT 
(Lancashire) hatchery, who Is now examining all our tow T 
nettings taken in the Irish Sea, reports to me that the flrtt 
plaice eggs this year appear In a gathering taken by our 
fisheries steamer on February a at v| miles south-west ty 
south of Patches buoy, oft Aberystwyth ; that the next occurs 
rence was on February io, 6 mim west of Mareeamfe#' 
Bay lightship; and then again on Pebinary 18 at 8 mites- 
north-west of the Liverpool north-west fighohlp 1 PkStr 
eggs have been present in every gathering ilshf tfot iw 
off both the Wash and the Lfpca^ifre 4Msti 
Erin tow-netting* later than jifttftiry bore not y*t Wk 
examined fo detail. , ^ 

ft is evident, then, that the pfcoke hi thelrisbSqtmpfoP 
■patattyg about n month earlier than titofo jfo OdONfty 
hatcheries. It would be Interesting to bare fh«'da(te JtjjK 
the North Sea and the English Ghjjtendf^ > tv\rif 
Liverpool, March as. W. A.* 
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__ . letter in Naturl OF* March 17 Prof. Herd mao 
Mm that 11 the plaice in the open-air ponds at the } 
Vjpfti Erin Biological Station started spawning on March 3, j 
U those at the Pie) (Lancashire) Sea Fish Hatchery (under I 
efhr) on March 1. He would like to know how this , 
Accord compares with that of fish in the sea. As the pro- i 
feastt suggests that 41 probably the officials of the Inter- 
JMUtional Investigation will be able to speak as to the 1 
*OMidlllon In the North Sea and English Channel," ■ 
T herewith state my experience 

^AbftUt the middle of February I was informed by fisher- 
Ikftfn that plaice in the North Sea (southern part) were for 
«ffci most part spent. From personal observation I can state 
fffcfcr the larger plaice trawled by the ■ s Huxley in the Great 
Wtst Bay on February a6 were spent. Further, the eggs 
Jtfocured in the tow-nets at the various hydrographic 
Stations in the English Channel In the latter part of 
February can hardly fail to prove, on examination, to be 
4 faoie of plaice. Prof. Herdman is probably aware that 
Investigations conducted by the Marine Biological Associa¬ 
tion in the south Devon bays during 1901 and 190a estab¬ 
lished the conclusion that 11 the maximum spawning period 
Ilea between the third week of January and the second week 
of February.’ 1 

In regard to the North Sea, f may mention that I ex¬ 
amined on board about 300 plaice trawled by the s s Huxley 
on March u a and ia on the south-west part of the Dogger 
Bank, and that of these fish the larger were spent, the 
Smaller Immature Only one female had a considerable 
remnant of ripe eggs in its ovary, but none of the males 
were 11 running ” The eggs procured in the tow-nets in 
4 he southern part of the North Sea are apparently of several 
Species, but plaice are almost certainly present, and prob- 
-ably predominate From present facts and previous records 
I conclude that, as compared with the North Sea and 
English Channel, Prof Herdman’s plaice are late in 
-starting to spawn. Wm. Wallace 

Marine Laboratory, Lowestoft, March ao 


Euclid's Definition of a Straight Line 

On p. 409 your reviewer states that 11 Euclid says nothing 
■bout the extreme points of the line M In his definition of 
•n straight line, but regards 11 all the points on it " 

Will he kindly look at p. 410 of your vol. Ivli., where 1 
liave given reason for considering the older translation of 
Euclid's words to be correct R E. B. 

I have read the passage referred to, but for many reasons 
-cannot admit that the argument is conclusive. In the first 
place, the quotation from Aristotle's " Ethics" has no 
Authority whatever, it has no grammatical connection with 
tfhe previous context, and shows every mark of being a 
marginal annotation which has been wrongly Incorporated 
with the text. Then the use of the same symbol for different 
moidta (AA, SB, IT denoting segments) is very unusual, and 
Is not what we should expect from a competent mathe¬ 
matician, so It Is rash to infer that the use of ty 1 fr TA in 
dike sense " of which r, A are the extremities " was a current 
technical practice at the time of the writer But even if 
tffcli be admitted, it does not follow that- Euclid means the 
same thing In his definition of a straight line; all the 
•evidence, It seems to me, points in another direction. 
Euclid has just defined points, and stated that the extreml- 
dte of line* are points; if he bad Intended what the current 
^BMish translation makes him say, would he not have 
Mrittan, 11 A straight' lid f> a Une which lies evenly (J{ twm)' 
# 1 & respect to its extremities >r ? Again, in J. 9 tip says, . 
^okABletany point be taken" fslxfote 1*1 vfif AB ragh f 
Meritor vfc 4); now if D Is taken 11 op 11 AB, rarely It Ik 
.fastuded in M 4 hf points on AB 11 (tA M rfir AB *wmSb). 
IfflNqrtr, Euclid explicitly recognises infinite, pr fade* 
Aottety long, sfta)gbt lines; the enunciation of I. is Is 
IsfeSra&aMm Brewe, . see also the scholia in 
JSttag> edition of the 11 EJeipeifts," v. yfi-fii, 136^ 

„ The .real difficulty, I think, is in the interpretation of 
g .whpt thil Is Intended to mean can hardlyop staled, 
■■Hew documents should be discovered^ FeraeoaMy, I 
rUjMiff 1 what B^clld had in his mind was soutethfog 

JNPL 179& *OL. 69] 


of this sort -—If we stand at anv point A on a straight fine 
and look towards any other point B on It, the appearance 
of AB Is always the same, and the same as that which we 
get by going to B and looking towards A. But this Is 1 

only a conjecture; my principal contention Is that vA M 
ypacify v*rei vqpsuis naturally means 11 the points on a line/ 1 
namely, all the points on it, Including Its extremity or 
extremities If it does not extend indefinitely both wa>s, and 
that this Is the sense which the phrase bears in Euclid’s 
definition of a straight line Youh Reviewed. 

Respiration in Frogs. 

The respiratory movements of frogs have been studied by 
several observers, especially Gaupp and Baglioni, of recent 
years These zoologists have pointed out that the rapid 
up and down movement of the floor of the mouth, so typical 
of most batrnrhlans, is a kind of aspiration, and does not 
force air in or out of the lungs to any great extent. 

In a frog recently under observation I noticed these move¬ 
ments taking place white the creature was entirely sub¬ 
merged, and not engaged in croaking, I should be glad 
to learn whether this is an occurrence well known to your 
readers To the best of im knowledge neither of the above- 
mentioned naturalists allude to it, but I have not here access 
to their original papers (Gaupp, Archiv fiir Anat . imd 
Physiol, Anal. Abtnell, 1B96, Baglioni, tbid. Physiol. 
Abtheil, 1900) 

Is it not possible that in certain circumstances, supposing 
the nostrils to be open and the glottis dosed, qrenlhe adult 
frog may take In water into Its mouth for the purpose of 
breathing? The remarkable condition of the blood 
capillaries in the mouth points to It as being normally a 
place for interchange of gases when air is admitted If 
this suggestion be possible, the power possessed by frogs 
of undergoing prolonged immersion may be partially 
explained M. D Hill, 

Zoological Laboratory, Eton College, Windsor, March an. 

Subjective Colours. 4 

In the discussion on this subject In Nature I have not 
seen any mention of a phenomenon which I have now and 
then noticed of late years, but never before, nor hard I seen 
it described anywhere When I have been reading and 
have become sleepy, just as I was about to fall asleep 
portions of the print in patches in different parts of the page 
turned a brilliant red. Jt is Impossible ( to make any exact 
observations on the subject, because the moment; one souses 
oneself to do that the printing resumes Its ordinary black. 

1 do not find that this phenomenon is effected by the amount 
of light in any way. - * t * **■ J 

The phenomenon mentioned oy Mr. B. HubbfnRm. jif) 
is true in my case, and I attribute it to ftbe fact that the 
eye that is exposed to the greattn lightAs. more or less 
dazzled, or else has light reflected Into JI 'from the eyelids, 
and so the field of view is suffused, wittrred or orange light 
which combines with the tlo&jefA wJth the shaded eye 
'I WpJBackhouse. 

West Hendon 


Hodsp, Suiulet^nd, Mlajpmra. 
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Secondary Radiations of ffidlun, 
enclose two prints I have taken with 


radium 

screen. No. 1 shows the Impression of a steel pen-nib, a 
tteel screw, and an ordinary paper fastener. Three articles 
were laid on a photographic plate and eapoeed for 6 daye. 
No. s shows the impression of two bronze coins (half¬ 
pennies) similarly placed, but exposed for 13! days. .One 
coin re«ts partly on the other, and at this part the edge of 
the lower coin le very much blurred, pointing m rather 
great secondary radiation from the upper com. 

Another peculiarity seems to be that while in one of the 
photographs the articles are shown as shadows, In the ether 
the coins show bright on a darker background. Don this 

C nt to the pdfislGlUy ol bronze erased to radium rays* 
such a period as 13I days becoming mart radioactive^ 
than radium itrttf? , J, 8 , DaViO. 

CuQttffi College, Abingdon, Berks, March pp. 
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BRITISH LIZARDS 1 

\17 E are glad to welcome this companion volume to 
v * the author's Excellent work on British snakes, for 
with the two together the amateur naturalist will learn 
practically all that he wants to know with regard to 
the reptiles of our islands. Not that these works are by 
any means exclusively for amateur naturalists, as there 
is much matter in both which cannot fail to interest 
their professional brethren. If Dr. Leighton can be 
Induced to treat the amphibians in a similar manner, 
we shall have a complete account of the life-history of 
all the British terrestrial cold-blooded vertebrates. 

THe author's mode of procedure is very thorough 
After riving the leading characteristics of lizards in 
general, he describes in some detail their anatomy, and 
then proceeds to deal, .seriatim, with the five British 
representatives of the group The external features of 
each are Illustrated by reproductions from photographs, 
of the excellence of which our readers have an oppor¬ 
tunity of judging for themselves from the accompany¬ 
ing specimen. 


& 


occur at regular intervals of two scales 1 length, 
spaces coinciding with the lengths of the cau 
muscle; and the author Is of opinion that the sup 
fidal structures have much more to do with ~ 
ing the fracture than have the septa in the call 
vertebra. 

Concise, exact, and at the same time Interesting fti 
our verdict with regard to this admirable little volume. 

R. SU 
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Pfoitymyh by Otmgku Emgfiik^ Dartftrd. 

Fra. i.-F«Mla of lira Com non Viviparous Livid. 


It ia a common belief that reptiles are totally wanting 
in Ireland; fhl% however. Dr. Leighton shows to be an 
error, as the common viviparous lizard occurs in that 
island, where, however, It Is the sole representative of 
its order. Ho# it gpt there, to the exclusion of its 
brethren, he attempts to show. In the later chapters of 
the book the author has gone very carefully into the 
local distribution of lizards In our islands, with results 
of considerable interest; and in order that readers may 
record new observations for themselves a few tabulated 
blank pages anp appended. Horticulturists should pay 
special attention to the author's statements os to the 
great value of the slow-worm as a slug-exterminator. 
The enlarged diagrams of the 11 squamatfton 11 of the 
head afford an easy and exact method of Identifying tike 
British Species-of lizards* 

Special Interest attaches to Dr. Leighton's Investi¬ 
gations with regard to tiw phenomenon of tail-fracture 
tp Usarftfc It ^ pointed out that such lines of fracture 

_ lUir Lpml PhuiMtu la 
yp. *W+»I4; pkti*. (Bcfltt- 
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OFFICERS. 

reference to the second article on 41 Science 
the Navy," published in Naturb of last year, lb 
will be found that the gist of that article was tne con¬ 
demnation of the over-specialisation of officers, accom¬ 
panied by remarks in favour of the interchangeability 
of their duties, the practice of the German Navy being 
brought forward as an existing evidence in support or 
such views 

Increased support of these views will be found in a 
valuable lecture which was 
recently delivered by Lieut - 
Commander K. Sato. of the 
Imperial Japanese Navy, at 
the Royal United Service 
Institution, on 14 The Educa¬ 
tion of Japanese Nava! 
Officers of the Executive 
Branch,” in which that 
officer shows that the 
11 Eastern nation,” thought 
at one time to be *' too 
bookish,” Is by its methods 
of education making its 
naval officers eminently 
practical men with a good 
grounding of general and 
scientific knowledge. 

The lecturer admitted that 
his country had fairly 
followed Great Britain'a 
footsteps in this important 
matter of education, and had 
duly profited by the Instruct 
tlon of her officers, but 
modestly hinted that perhaps 
in one or two small par¬ 
ticulars they had gone 11 one 
better ” than we had. Here 
it is encouraging to note 
that the gallant chairman, with hi* life-long 
education in the traditions of our long established 
Navy, said that there were many things this country 
could learn from the Japanese Navy—encouraging be¬ 
cause we believe that this power to see good in omen 
where it really exists and determination to profit by 
the same Is a ruling spirit amongst our officers. 

Whilst giving due encouragement to the specialist 
officer* It Is the constant effort of the Japanese to pr0- 
Amt all round ofiters which is bo striking, and one 
would think they had adopted the following as their 
maxim:— 41 Inadvertence if no excuse for the noa» 
performance of any duty, for, it ia the duty of an officer 
fits make himself acquainted with the detail of w ary 
duty he may be called upon to p erfor m*. ” 1 

This is a high standard, ana not many fuHjr kethfo 
thereto, but It will hardly be denied chat tt would be 
the aim dr every officer, whilst those who regutafi* 
education should do all In their power to kaep thvitofc# 
open with efficient olds by the way. Interdsarigti' 
ability Is a very promising rood to suck a gttak % 
Another point which' this lecture brings drift/dbiErty 


(From Lclghton’i ** LMh-HliUnyof Brldah Livid*,") 
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[ training of the specialist officer in the Japanese 
He is encouraged to specialise according to the 
?0f his mind, whether in gunnery, torpedo or navi- 
>0, but apart from the special course in those sub- 
which he has to go through, each officer has to 
i up several other subjects not immediately bearing 
upon the one in which ne is to be strongest Here 
again are points to be studied and thought over, for it 
is certain that until very recently our specialist officers 
have been kept too much in a groove. The gunner has 
11 stuck to his linstock. 1 ’ the “ timonnler to his helm," 
and though either might easily be called to do the 
other's duty, they have seldom if ever changed duties 
and thus obtained experience. 

As rewards to specialist officers, the Japanese give 
the more Important positions and earlier promotion, 
but no extra pay. We give extra pay but no earlier 
promotion; nevertheless, their expert Knowledge bears 
fruit when selections are made for certain higher posts 
of the service. 

With the personnel at our disposal, and a naval 
administration which does not hesitate to throw down 
the barriers of prejudice standing in the way of sound 
progress, may" we not look to doing 11 one better ” than 
any competitor in the naval world? The answer is, 
Yes, if the voice of science is clearly heard in its proper 
place. 

THE NATIONAL PHYSICAL LABORATORY . 

'THE report of the National Physical Laboratory for 
-*■ the year 1903, which was submitted to the Board 
last Friday, is the first report covering a full year’s 
working, and shows that very satisfactory progress is 
being made. It is clear, however, that on the financial 
side the laboratory is in need of further support, even 
If it is only to continue to work as at present, whereas 
it is eminently desirable that the work should be widely 
extended so that the laboratory can undertake to carry 
out a number of tests for which there is a demand, and 
whidi It is now obliged to refuse. These will in many 
cases necessitate a considerable Increase in the equip¬ 
ment, which is at present very inadequate in many 
brandies, and naturally also an increase in the annual 
expenditure, which will be only partially recouped by 
the fees derived from the tests carried out It is also 
pointed out in the report that the staff is not large 
enough, and that the income should be sufficient to 
allow of higher salaries being paid to the assistants, 
as those which are at present paid are not liberal 
enough to secure the permanence of the services of 
men of the necessary ability. 

The net result of last year's working was a loss of 
a little more than ioo!., the receipts being, in round 
figures, 10,200!., and the expenditure 10,306!. The 
president and ooundl of the Royal Society have been 
In communication with the Treasury, and it has been 
arranged that the grant of 4000!. shall be continued 
for another year (until April, 1905), and also that a 
scheme for the future working shall be drawn up by 
the executive committee for t me consideration of 
Treasury* It Is earnestly to be hoped that satisfactory 
arrangements will be made, and that the very valuable 
Work which the laborato r y can perform in the future 
etttet be crippled for want of funds. It is Interesting 
to compare the'Government grants to similar institu¬ 
tions abroad which are stated in the report. The 
jhdfcftsanstelt done enjoys a grant pf 16,000!., the total 
mfcf to. the various departments it Chariettenburg 
same worir as the National Physteal Labpr- 
—"iitog' 1 ' .40,000!. Iil America the grant to % 
laHb'Bureau &o 19,000!., and In France the 
[ 4*Esiais had a grant of 5500!, for Its first 

ipg* - 
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If we turn, however, from these financial consider¬ 
ations to the technical parts of the report, we find 
nothing to cause dissatisfaction, but, on the contraiy, a 
record of very valuable work accomplished. The 
laboratory has a double function to perform; it has to 
carry out tests, measurements and standardisations for 
the public, and it has also to undertake research work, 
often of a very difficult character, in connection with 
these measurements Many of tt^e teste which the* 
laboratory is asked to make are, as a matter of fate, , 
researches in themselves, some of these aife quoted In 
the report, and we may mention, as an example, a 
series of comparative tests on the materials used.fdr 
lagging steam pipes. But apart from these there is 
a vast amount of experimental work to be done in con¬ 
nection with the fixing and reproduction of primary 
standards of all sorts, and it is very gratifying to see 
that attention is being given to these questions In a 
manner which gives promise of excellent results in the 
near future. We cannot refer to all the work of this 
kind which has been undertaken at the laboratory but 
may mention a few typical examples. 

Experiments have been carried out on the mercury 
standard of electrical resistance, eleven resistance tubes 
having been constructed by Mr. Smith. The results 
of the measurements made with these tubes show that 
they agree among themselves to about 3 parts In 
100,000, and that the final result agrees with that of 
the Reichsanstalt to about 1 part In 100,000. Experi¬ 
ments on the standard (Clark) cell have shown that 
impurities left in the mercurous sulphate have a con¬ 
siderable effect on the value of the electromotive force; 
It is hoped that a standard method of purification lead? 
ing to consistent results will eventually«be obtained; 
at present it is 6tated that the general result of the 
work carried out and the tests on cells submitted for 
standardisation show that the Clark cell cannot be 
regarded as a trustworthy standard. The laboratory 
has also under construction a standard ampere balance, 
and when this is completed a Lbren z machine, to be 
presented by the Drapers’ Company, can be taken in 
hand. The laboratory will thus in time be In a post 
tiqn to give final authoritative determinations of thq 
three fundamental electrical units. 

As typifying research work of a'somewhat different 
character, we may refer to die work which (he labor¬ 
atory is doing In connection wttii photometry* This 
is a subject in ^rhich the only standard wejposvws^r 
the pentane lamp—is at best Only a secondary standard, 
and one of a very unsatisfactory character- Work is 
being carried out In connection with the variation of 
this standard with the barometric pressure, and with 
the amount of carbonic acid and water vapour present 
in the air. The result of theffe rekeartbes may lead to 
a more accurate definition of thd conditions for using 
the pentane lamp, but the laboratory also proposes to 
undertake experiments on some more definite standard, 
Such aq the radiation from a square centimetre of 
glowing platinum or from a perfectly black body at 
a definite temperature, which may-lead to the establish¬ 
ment of a standard which can fad regarded more as a 
primary standard. It is to be noted that the laboratoiy 
is using large bulb electric temps as secbndUy 
Ipgndards, and it Is probable that these will pAtfe* 1 
pore satisfactory than the pentane lamp, especially 1 as* 
pfc standard which requires a chetnteai afralyria oft|jr 
atmosphere every time It fta used wlU hot be very 
practicable. Another research of'Very great practical 
importance, which is bdito carried otff by Dr; nattier, 
is the Investigation* of the various methods of 
'measuring high temperatures; -ah dfiatelntiotf r haa 
already bon, made o* * thq relative, mod* d 
aeancy otriie different methods available fortneestire- 
mteite up to noo° C., the result* Of v^ch hffve 
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been communicated to the Royal Society, and Dr. 
Harker is now engaged ,in carrying the investigation 
further—up to temperatures between rooo° C. and 
2 ooo° C. This research includes an examination of 
thermoelectric force of various platinum and 
platinum-alloy junctions, and of the effects of small 
percentages of impurity. The results of this work 
should be of high value to a great number of 
Industries. 

We hnve referred more especially above Lo the work 
which Is being done in the physics department, but we 
might equally have quoted from the work of the other 
departments. For example, in the engineering de¬ 
partment Important work is in hand in connection 
with wind pressure, with the specific heat of super¬ 
heated steam, and with the determination of the 
physical properties of a series of nickel-steel alloys 
prepared for the laboratory by Mr. Hadfield Similar 
examples might be taken from all the other depart¬ 
ments, but space does not permit us to enter into further 
•detail, and we must refer those particularly interested 
to the report, which is itself very condensed 
Sufficient has been said, we trust, to give some idea 
of the importance of the work which the laboratory is 
carrying out and of the progress which has been made 
It seems that the value of the institution is likely to 
be fully recognised by the technical public if one may 
judge by the steady increase m the number of tests 
which have been carried out In 1902, during nine 
months’ working, 269 tests were made; last year this 
number increased to 1330, which is equivalent to an 
increase of nearly 300 per cent. 

Malricr Solomon. 


FERDINAND FOUQU&. 

*D Y the death of this illustrious geologist and 
^ mineralogist the ranks of science have lost one 
of their most notable chiefs Half a century has 
passed away since he began that remarkable series of 
Investigations which have contributed in so large a 
measure to the progress of vulcanology and petro¬ 
graphy. In 1834, associated with St. Claire Deville, 
be published his earliest experiments on the losses 
-effected by heat on minerals, but he was soon Led into 
the domain of volcanic geology by studying the com¬ 
bustible gases given off from the flanks oF Vesuvius. 
The eruption of Etna on January ^1, 1865, furnished 
him with opportunities of investigating the phenomena 
of a volcano in full activity, and the senes of com¬ 
munications to the Paris Academy of Sciences record-* 
ing his observations and deductions established his 
reputation as an accurate and accomplished chemist 
and mineralogist. The following year came the 
famous outburst of Santorin, and Fouqud, who had 
viow taken enthusiastically to the subject, hastened to 
prpnt by the rare opportunities whkh this eruption 
afforded for the detailed study of volcanic phenomena. 
For several years he contiriued to publish the results 
-or ms visit and of his analyses of the rocks and gases 
which he had collected, finally embodying the whole 
elaborate Investigation in his great monograph 


■J' —uiy^iwua, hviiawi appcBTCU in IOTO, 

and was at once hailed as one of the most important 
fr^adsoft that had yet been written in the dohnalft ef 
-vuteanfelogy. 

WhHe these studies were in progress he applied the 
ndcroteopic methods to the Investigation of 
rmkaftic ipcks. After some years of successful 
bbSJfrJ 1 * this he aatiotiatcid Mmaelf With M. 
•JwtosLtot; whqse powers" In the determination of 
*** Aara cters of minerals and the- minute 

rockfa pointed him but as tan admirable 
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colleague In such a domain of research. 
given himself with the utmost ardour to jwwafnk 
gation of the optical characters tit the felspar** A 
search in which he employed afl the resouitift <1 
modem chemistry Snd microscopy, which GQga 0 S&l|jb 
time and thought tor some twelve years, and’mWiiliii 
he justly prided himself as his most original contribu¬ 
tion to science. V ‘ 

In the course of these inquiries his attention and'£mt 
of his fellow-worker were directed! to the Importance 
of endeavouring to imitate the processes of datuftjby 
reproducing minerals and rocks artificially. 
he published his “ Synthesis of the Felspars/’ and'In 
subsequent years the experiments were continued Jby 
the two observers through a series of trials in which 
they successively produced, by fusion and cooling, 
artificial compounds which, alike in chemical composi¬ 
tion and minute structure, precisely resembled basfc 
igneous rocks. From pyroxemc labradorite they were 
led to obtain in succession artificial ieuco-tephrites, like 
the lavas of Vesuvius, basalts, diabases, dolerites and 
ophitic meteorites The results of these researches 
were collected in the memorable H Synthtase des 
Mindraux et des Roches," the appearance of which in 
1882 marked an epoch in experimental" geology. Up 
to the end, however, it was found impossible to re¬ 
produce artificially the acid rocks of grapitic type 
MM Fouqud and Michel-Ldvy, while engaged, in 
these inquiries, found also time for a detailed^ study 
of the minute structure and composition of the crystal¬ 
line rocks of France, and embodied the results, of this 
laborious investigation In the great quarto monograph 
11 Minfralogie Micrographique. Roches Iruptives 
Franfaises, ” which, with one volume of text and 
another of admirable coloured plates, was published 
by the Geological Survey of France in 1870. 

The eminent petrographer was not merely one who 
relied on all the resources of a well equipped modern 
laboratory. He studied his subject in the field also. 
One great element of value in his volcanic investi¬ 
gations arose from personal acquaintance with the 
phenomena of active volcanoes. His knowledge of the 
eruptive rocks of his native country was likewise 
widened by prolonged examination of them on the 
ground To him we owe some of the most interesting 
sheets of the map of the volcanic region of 1 central 
France, where he traced the relations and order of 
sequence of the volcanic eruptions which give that 
part of the Continent such absorbing and perennial 
interest 


In his enrly years he had given some attention to the 
phenomena of earthquakes. Hence when the French 
mission was dispatched to study and report on the 
phenomena of the Andalusian earthquake of December 
25, 1884, Fouqud was placed at its head as director, 1 
associated with some of the ablest geologists in Frfcnfce. 
The massive quarto memoir containing the report of 
this mission is specially notable for the record of die 
experiments made by MM. Fouqud and Mlehel-Idvy 
to determine the rapidity of the propagation of waved 


of shock In different kinds of rocks. Fouqud 1 tk<w>jpe 
showed his continued interest in this subject fay con¬ 
tributing in 1888 a little popular treatise, ^ Lea 
Tremblements de Terre, 11 to the Bibiiothkq as ScUtu 
ti/toue Contemporaine. ‘ 4 \ % 

For many* years past the professor had gLvfcri 4#&a$ 
of lectures at the Cofftage de France, im 

carried oa hi* chemical and ptitotigrapMe 
He lectured with hi* usual deamtfy 
on Stanley, Min* s- On the fellmirhw a^bwM 
eeemfed b his;, usual health, *)hL' 
graphical subject* with hi* eon-Maw, ftrtofc UmHLr 
btit next 'morning (March 7] he 
sleep at thta igfr of seventy-five, > 
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>'tSdntte, modest and retiring, absorbed in has work, 

dm| r #out worldly applause, and always happiest 
Dt me midst of his charming family, Fouqud was an 
dKAraple of one of the best types of a scientific man 
Hi# death makes an irreparable blank in the scientific 
Society of Paris, and has filled with sorrow the heart 
of everyone who had the privilege of his friendship 


NOTES. 

A muiokanduii by the financial secretary to the Treasury 
explaining the estimates for Civil Services and the Revenue 
Department*, 1904-5, was issued on Tuesday. The estimate 
for education, science and art, is 15,798,117! , which is an 
Increase of 1,317,895/. above the amount for 1903-4 The 
lpQ3~4 figures Include a supplementary estimate of 
45,000!. for the relief of the National Antarctic Expedition 
—a service of a quite exceptional character, for which any 
provision that may prove to be necessary next year will 
fee made in a similar form. The bulk of the addition arises 
on the vote for the Board of Education, as the result of I 
,recent legislation, but Public Education (Scotland), Public I 
Education (Ireland), and Universities and Colleges (Great 
Britain) also show Increases The Board of Education 
•(England and Wales) requires 985,131/. more than this year 
Of this Increase 50,580! is for grants for training teachers, 
pupil teachers, fee., and 52,303! for grants in respect of 
Education other than elementary The principal increase, 
however (889,688/.), is for grants towards expenditure on 
public elementary schools Universities and colleges. Great 
Britain, will require an additional 32,100!. to provide for 
grants for the new universities at Liverpool and Leeds (for 
*earh of which 1000I is included), and for the proposed 
-augmentation of the grants In aid of colleges, for which 
54,000! Is inserted, or double the adiount voted In the 
current year 

A Reuter telegram from Vienna, dated March 19, states 
that at the request of the Academy of Science, the Austrian 
Minister of Agriculture, in order to facilitate the solution of 
•certain important questions relating to the nature of radium, 
feas ordered that from January 1 last until further notice no 
eroding should be permitted in the residues from the manu¬ 
facture of uranium colours at Joachimsthal, and that 10,000 
kilogrammes of those residues should be reserved for pur¬ 
chase by the academy and another 10,000 kilogrammes for. 
M and Madame Curie, In Paris These consignments are 
to be devoted entirely to the purpose of scientific experi¬ 
ment. 


t At Paris on Friday last M. and Madame Curie were 
honoured by the Municipal Council at the HAtel de ViUe, 
mid congratulated on their researches on radium. The two 
fiavestigators were presented with silver medals bearing the 
Inscription, 11 City of Paris to M. Pierre Curie and Mme. 
Marie Curie, Laureate® of Nobel prize in 190a." 


T»p Washington Eittimng 5 lpr states that the U.S. 
riSo&gms hoe granted 5000/. for the continuation of Dr. 
' 3 P. Leifley^ experiments on dirtal flight. 

Prof. Arm, professor of physics at Jena, and Prof. 
Neumann, professor of mathematics at Leipzig, have bean 
appointed members of tbe Bavarian Maximilian Order for 
wctRncn. ^ 


British Krficil Journal announces thafetwo die 
physiologists, Prof- Luigi LucUnl, Rome, and 
‘wmf’-dktigbto BfieOsch Turin* bays been named Senators qf 

JNfc ■ 
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Tin death Is announced, at the age of sIxlHfvh* ftf'M* 
Jules Gamier, known for his explorations In "Naur tjt Wht b 
, and for his geological map of this district. Hit discovery 
of nickel ores In this French colony popularised the use of 
nickel In France, and a as thus of material advantage to 
the colony He was one of the founders of the French 
society of commercial geography 

A number of letters have been appearing in the Times 
with reference to the electric railways to be constructed In 
the heart of the Snowdon dlstrlrt, which, it Is urged by 
several correspondents, will greatly impair the natural 
beauties of the neighbourhood The scheme includes the 
electrification of the narrow gauge "toy" railway from 
Dinas to Snowdon, the extension of this line through 
Beddgelert to Portmadoc, and also the construction of a 
branch line from Beddgelert through Pen-y-gwryd and Copal 
Curig to Bettws-y-Coed. These extensions have been 
sanctioned by the Light Railway Commissioners, and a Bill 
for a further extension from Dinas to Carnarvon was before 
a House of Lords Committee lust week, the preamble of 
which It found proved The railway will thus not only 
serve a district largely frequented by tourists, but will enable 
the slate from the quarries to be brought down easily to 
Carnarvon without the two or three changes of conveyance 
now necessary It is also proposed to supply power to the 
quarries, the power is to bi* obtained from Llyn Llydaw, on 
the slopes of Snowdon, whence a pipe line will be run to 
the nearest point on the railway at which a generating 
station will be built. 

The completion of the electrical equipment of the Liver¬ 
pool and Southport line of the Lancashire and Yorkshire 
Railway must be regarded as an important step in the 
progress of steam railway electrification. This Is the 
second steam railway to be electrified, but the change is of 
more importance in this case than In that of the Mersey 
Railway on account of the fact that it is likely to lead to 
the electrification of all the suburban lines of the Lancashire 
and Yorkshire Railway, and possibly also of the London 
and North-Western Railway The section which hoi just 
been electrified is nearly twenty miles in length, and has 
to deal almost entirely with passenger traffic. The effect 
of the electrification will be nearly to double the number of 
iralos running between the two termini, and to reduce the 
time taken over the Journey from 54 to 37 minutes. Power 
is generated at Fromby, nearlv at the middle of the line, at 
7500 volts three-phase, this Is transformed down and con¬ 
verted to continuous current at 600 volts, et which pressure 
the train-motors are supplied. The currant Is collected 
from a third r#ll outside the track rails, and each train has 
two motor-cars, one at each end, with two trailers In 
between. It Is pleasant to note, considering that all our 
electrical tramway equipment has been borrowed from 
America, that the whole of the equipment of thla Hue is of 
English design and manufacture, the rolling stock having 
been made by the railway company, and al) the rest of the 
work executed by Messrs Dkk, Kerr and Co 

The figures published by Mr. J. W Bradley, engineer to 
the City of Westminster, giving the results of tests, %s the 
different lafnps employed in street lighting, arj moIMI ngfy 
valuable as the tests are mode uftder actual working con¬ 
ditions and Include all costs of matftteiraace, interest qti 
capital, sinking fund, fee. The results of the sixth series 
ore published in'the BkciHcian of March 11. Fr6m tbJSj 
series of tests Sugg's high pressure lamps In' Rar% 
ittont Street coma out cheapest (7*65 pence peruandtapowar 
year), the area on the Westminster Supply Corporation 
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being second beet (873 pence per candle-power year) Aa 
the average of the els series of tests, however, this order 
Is reversed, the arcs being cheapest (87 pence) and the 
incandescent gas second (985 pence). It is to be noted, 
however, that the cost of the arc lighting seems to vary 
considerably with the type of lamp and conditions of 
contract; there fare three different electricity supplies In the 
City of Westminster, and the cost of the arcs on these three 
supplies Is respectively 11 5, 15 1 and 87 pence per candle- 
power year. The triple flat-flame burners in the Strand 
cost 475 pence, and, indeed, there Is apparently no other 
form of lighting that can compete with the arcs or Sugg's 
high pressure burners 

The report of the departmental committee on the use of 
electricity in mines which has recently been published is 
likely to be read with the greatest interest by all electrical 
and mining engineers. There can be little doubt that 
electrical machinery, which is already In considerable use 
in mining both here and abroad, is destined to play a still 
more Important part in the future. The extreme flexibility 
of an Installation of electric power is particularly advan¬ 
tageous in mining work, and numerous machines for per¬ 
forming the heavier mining operations have been con¬ 
structed. The objection on the score of danger, especially 
in mines liable to an explosive atmosphere, is not in reality 
a serious one, as proper design and supervision of the 
machinery are easily obtained. The proposed rules which 
have been drawn up at the end of the report referred to 
above, though at first reading they may seem too stringent, 
should have the effect of ensuring the safety of the miners 
and of begetting confidence in electrical working, so that 
one may hope that the report will stimulate the application 
of electricity to mining. 

Dr. C. Bahus, of Brown University, Providence, R L, 
has sent us several photomicrographs of fog particles con¬ 
densed on X-ray and other nuclei Unfortunately the details 
of the photographs are too fine to be reproduced satis¬ 
factorily In these pages. The nuclei were produced by 
passing the X-rays for from one to ten minutes through 
saturated duit-free air in a large condensation chamber 
The nearly Cubical chamber was made of wood impregnated 
with resinous cement, lined with a double layer of wet 
cotton cloth, and provided with faces of plate glass. The 
particles were caught on a plate of microscope glass 
covered with an oil film and exposed to the subsiding fog 
for thirty seconds. The plate was then adjusted for photo¬ 
graphy In the ensuing thirty seconds. In one photomicro¬ 
graph fog particles of all sizes from about 0-0005 cm to 
o-ooao cm are, present, indicating a similar gradation of 
nuclei. Extremely fine fog particles (0*0093 cm. to o 0009 cm 
In diameter) appear on another picture corresponding to the 
large ffreen-blue-porple corona, and are due to condensation 
on phosphorus nuclei. Dr Barus hopes to apply this photo¬ 
graphic nte|ho 4 to the study of atmospheric nudeatlon, and 
thfcs to obtain those Important but small qualitative differ¬ 
ences of nudeatlon which must vanish from the corona as 
a whole. 1 

^vriliHca la made In the Timer of March 9 to a despatch 
which has pqea received by the India Office in which the 
Indian Government indicates the methods by which It 
hopes to effect an improvement In the quality of exported 
Jodi ad cotton. The JfUflist difficult question, and one for 

do remedy has been found, Is how to prevent the 
admixture of faiferlot grades In the packing. The other 
prdfMn which is engaging the attention trf, the Government 
Is concerttedSfcltfa the improvement of the seed so that t^e 
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cotton obtained may be of better quality. The accUmatb^' 
tion of foreign epedes has not been attended with 
success, but the Government now hopes to attain its object 
by the Improvement of some of the indigenous species either 
by selection or by hydridisation. Experiments are In 
progress at Surat, and also in Behar, In the United 
Provinces, and in the Punjab 

It has generally been assumed that in the wood of trees,, 
especially the heart-wood, the cell-walls are entirely llgnified, 
so that the paper contributed by Prof. M C. Potter to the 
Annals of Botany, In which he gives proof of the cellulosq- 
stalmng qualities of the walls of some cells, even In the 
heart-wood of trees forty and sixty years old, will lead to a 
modification of present conceptions. Another fact empha¬ 
sised in the paper, but which has been known since Hartig 
treated the subject in 1878, is the digesting action of certain 
fungi by which lignin is changed Into cellulose compounds, 
and, as Prof. Potter shows, the same result Is obtained by 
steaming wood, the explanation being that the water ex¬ 
tracts from the wood the substance which gives the 
characteristic lignin reaction. 

The vital importance to farmers of a thorough knowledge 
of the habits of the insects which damage their crops and 
granaries is gradually being recognised by all civilised 
nations, and Italy is now taking up the matter In real 
earnest. From that country we have received Nos. 7 and 8 
of the second series of the Bolletino of the Royal ifigher 
School of Agriculture in Portia, the former dealing with 
Insects injurious to stored grain, and the latter with the 
scale-insects of the genus Diaspls Both are illustrated. 

From the U S Department of Agriculture we have re¬ 
ceived two Bulletins issued by the division of entomology 
In the one Mr F M. Webster treats of insects attacking 
the stems of growing cereals and the best means of destroy¬ 
ing them. It appears that in the States the injuries in¬ 
flicted on corn-stalks by no less than eight species of 
minute flies are all laid to the charge of the Hessian fly, 
and it is the object of the paper to point out how these 
different species and their inodes of attack can be dis¬ 
tinguished from the latter. In most instances the ravage* 
of these insects can be prevented or mitigated by vei*y 
simple measures. The second paper, by Mr. F. H. 
Chittenden, is devoted to the Insect enemies of the sugar* 
beet. Although the beet-sugar industry is still In Its infancy 
in the States, about 150 species of Insects ere known to prey 
on beet, and although comparatively few of these Inflict 
serious losses, there is little doubt that, as the cultivation 
of this crop Increases, other kinds will use It as a food- 
supply, so that more extensive injuries may be looked for 
every successive season. 

vVhatxver difference of opinion may exist as to thb 
advisability of the restricted sense In which mammalian 
generic names are now employed by a number of zoologists, 
and likewise with regard to the revival of obscure and 
frequently “ barbarous " names for such genera, absolute 
unanimity must prevail among all naturalists as to the vahis. 
and importance of a thoroughly complete and trustworthy list 
of sll the generic names for mammals which have ever been 
given. Such a list has been complied, with Immense labour* 
by Mr. T. S. Palmer, and forms No, 33 of the 
American Fauna/ 1 |n courts of publication by the Bkiogfehf 
Division of tbs U.S. Department of Agriquitore^ Wbqu % 
le stated that up to the end of 1900 more thpn 4000 gentejtf 
names for mammali hadb o propoetd, and that n*rh tltew,, 
100 new ones mere added hi 1901, scale idea# thjt mi(ft? 
hide of Mr. Palmer's task may bo gleaned* akbaqgfc 
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' t tiftfe wh* have been eccuetomed to work of thin nature are 
itli to appreciate thli fully. Thle is, however, by no means 
alt, for the lilt before us differs from moat of its predecessors 
In giving the family and ordinal groups to which the various 
genera respectively belong, thus not only greatly Increasing 
the labour, but likewise vastly enhancing the value of Mr 
Palmer's <fl Index. 11 


Under the title of “ On -Humanising the Animals, " Mr. 
J. Burroughs, In this month’s Issue of the Century , continues 
his protest against the practice of attributing human powers 
of thought and prescience to animals. While admitting that 
the example of parents stimulates the imitative Instincts of 
their offspring, the author Insists that teaching—in the sense 
of Imparting true knowledge—Is conspicuous by its absence 
In all animals. Such communications as do pass between 
animals (and means of communication undoubtedly exist) re¬ 
late only to the present, and have no reference to either the 
past or the future. Hence they come under the denomin¬ 
ation of feeling or emotion, in contradistinction to know¬ 
ledge. Such communications are, however, undoubtedly of 
value to the young, which always thrive far better when 
reared by their parents than when brought up by hand As 
regards the means by which large bodies of animals, such 
as flocks of starlings or peewits, herds or deer or antelope, 
or shoals of herring or mullet, act in complete unison, as if 
acting under the influence of a leader or a code of instruc¬ 
tion, the author is inclined to attribute the phenomenon to 
something analogous to telepathy in mankind. " There Is 
nothing," ha writes, <a In this state of things analogous to 
a military organisation The relation among the members 
of the flock Is rather that of creatures sharing spontaneously 
the same subconscious or psychic state, and acted upon by 
the same hidden Influence, In a way and to a degree that 
never occur among men." 

*The development of the giant salamander (Megalo- 
batrachus maxtmus) of Japan forms the subject of a paper 
by Dr. C. Herbert, of Amsterdam, In No. 10 of vol. xxvll. 
of the Zoologuches Aneeiger A female at Amsterdam laid 
a number of strings of eggs, which were deposited in a 
heap at the bottom of the water. As they lay there, the 
male on two occasions forced himself into the midst and 
communicated a vibrating motion to the whole mass, 
apparently to allow a free percolation of water between the 
eggs. This constitutes a new phase of the many examples 
Ip which male amphibians assist In the care or hatching 
of the eggs. The newly-hatched tadpoles have three pairs 
of external gills, and are remarkable for the circumstance 
that the extremities of the anterior limbs are bifid. The 
figures of certain newJy>hatched tadpoles reproduced 
by the Messrs. Sara sin as those of the giant salamander 
have been shown to belong to Onyckodactylue japonicu*, 
and Dr. Herbert's specimens are therefore the first examples 
at this age known to science. ^ 


Last May Major Lelshmag^ R.A.M.C., described certain 
bodies which he balUved to be parasitic In nature, and 
.Which were obtained from a case of fever with enlarged 
flpjfiftA (not malaria) contracted In India. These bodies 
pave since been studied by Donovan, Laver an, Ross, and 
Mfkieon and Low In cases of the disease kitown as halt 
aph * The pkuite Is a small rounded or oVold body t^odt 
h fiameter, pud either free or embedded In a matrix, 
case as many ns tyelve piay be present if one 
’CM* -Each body consist* of a larger and of s tfuttsr 
chromatin, ahd the free forms me encapMarfr 
not been met whh except In Ole 
Vdim at first believed that *bey 
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generate trypanosomes, Laver an has placed them las the 
genus Piroplasma, but since they are not Intracorpuscalar 
this hardly seems to be correct, and Ross now considers 
that they may belong to a new genus of sporosoa, and 
suggests for them the name Letshmama donovani . 

Wa have received from Mr E. Philip, of Cardiff, a form 
of spinthariscope called Perman's radioscope, which gives 
the now well-known scintillations on a blende screen with 
marvellous brilliancy. The following statement Is made In 
the circular which accompanied It — 111 The effect Is some¬ 
what the same as In Crookes's spinthariscope, but the 
radium is spread over a larger surface and produces a very 
pleasing and striking appearance, resembling a multitude 
of bright stars twinkling brilliantly In a dark sky More¬ 
over, In different instruments different effects are produced 
owing to differences in the arrangement of the radium salt. 
The effect Is produced by the radiation from the radium 
known as the a-rays, which consist of minute particles of 
atomic size; these are projected forth with great velocity, 
and when they strike the blende screen cause cleavage of 
the minute crystals which they meet, the cleavage being 
accompanied by a flash of light or scintillation These or 
similar scintillations are being constantly produced spon¬ 
taneously in hexagonal blende, and can be seen at any time, 
when the eye Is sufficiently sensitive, by looking Into a radio- 
scope tube without any radium , but under the Influence of 
the radium they are increased enormously in number and 
brightness " In the specimen forwarded to us sufficient 
variation of focu9 to suit different eyes Is not provided 

The Quarterly Journal of the Geological Society for 
February contains a short but interesting article by Mr 
and Mrs. Clement Reid on their discovery of a probable 
Palsohthic floor at Prah Sands, about seven miles east of 
Penzance. This ancient floor waa shown to overlie the 
raised beach, which rests on on uneven rocky platform that 
Is about 15 feet above high-water mark The floor is formed 
of loam which at one time was a true land surface, as it 
is full of small vertical roots Towards the top of it -is a 
black layer, with fragments of charcoal, burnt bone, and 
burnt earth. The authors conclude that here Is evidence of a 
land surface on which Paleeolithic man made hearths and 
lighted fires. They found also in this black layer pieces of 
vein-quartz, apparently fashioned into rude Implements. 
Above this earthy deposit was a thick mass of angular 
detritus or 11 head," which was banked up against the old 
sea-cliff, and Is generally considered to belong to the later 
stages of thjs Glacial period. In the same Journal Mr. E. T. 
Newton records the discovery, for the first time in Britain, 
ol the remarkable 'genus of fishes known as Edestus. It 
was obtained from the Coal-measures of north Staffordshire. 
Prof. J, W. Gregory writes na the Glacial geology of North¬ 
west Tasmania in a well illustrated article, In which he 
shows that the lowest level at which evidence of Pleistocene 
glaciers has been found is 400 feet above sea-level There 
is, however, evidence of nuwe recent apffft of the rand. 

Poor. S, P. Langley's biographical notice of Jamer 
Smith sob, the founder of the Smithsonian Institution *t 
Washington, has been reprinted Mm " The SmithsMah 
Institution, 1846-1896: the History of Us FfrSt Half 
Century," edited by the late Dtp-. G. Brown Good*. 

A second edition of Dr. Holmes C. Jyckpsn's 11 Direction* 
for Laboratory Worlf In Physiological Cbapiiqtry " has, Sews 
published in New York by Messrs. John Wiley endSans, and 
j* London by Messrs. Chapman and Hdl, Ltd. Tbebook 
CM hden thoroughly revised, and humorous additions' have 
beefi dn subject-matter. 
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We have received a copy of the first Issue—that for 1903 
—of JflfMf, which Is wholly concerned with Iceland and 
Icelandic Institutions. The annual publication is intended 
to help Icelandic research, to keep the people of Iceland and 
the foreign student Informed of the progress of this re¬ 
search, and to promote the proper development of the Island 
and its people Among the interesting contents we notice 
the account of institutions in Iceland, the addresses of 
foreign students of Old-Northern letters, and numerous notes 
on Icelandic matters of general Interest. Mlmtr is 
printed in English, and Is published by Martlus Truelsen, 
of Copenhagen. 

The tables relating to the output of coal and other 
minerals and the number of persons employed at mines 
worked under the Coal and Metalliferous Mines Regulation 
Acts during the year 1903 have now been printed The 
tables have been prepared by direction of the Home Secretary 
from returns furnished by H M Inspectors of Mines, and 
they form part of the general report and statistics for 1903 
of mines and quarries. The output of coal from mines 
under the Coal Mines Regulation Art, which was 237,0814,871 
tons in 190a, was 230,323,391 in 1903, showing an in¬ 
crease of 31238,320 tons *lhe nunibrr of persons employed 
at these mines in 1903 was 842,066, an increase of 17,275. 

Two new general methods of preparing aldehydes are 
given In the current number of the Comptes rendus The 
first of these, by M- E E. Blaise, consists In the conversion 
of the acid through its bromine derivative into the corre¬ 
sponding a-hydroxy-add, which by the action of heat is first 
converted into a lactlde, and this on distillation splits up 
into carbon monoxide and the aldehyde of the next lower 
acid The yields are very good, from 50 to 60 per cent, 
of the acid employed, and from the results obtained would 
appear to be generally applicable to the higher fatty acids 
The second method, published by M. F Bodroux, is based 
upon the action of magnesium alkyl compounds In toluene 
solution upon ethyl orthoformate. Here Qgaln the reaction 
gives good yields—from 55 to 75 per cent of the theoretical 
—and the examples given by the author Include members of 
both the fatty and aromatic senes. 

Tiib Geneva Archives des Sciences for January contain 
an Important article on the theory of nickel steels, by M 
Guillaume, of the Bureau International des Polds et 
Mesures. One of the most Important properties of these 
alloys Is their low coefficient of expansion, which becomes 
aero at about 36 per cent of nickel. It Is pointed out that 
the conversion, below 890° C , of the hard, nonmagnetic 
7 variety of Iron into soft, magnetic a iron is accompanied 
by an expansion of 3 mm. in a rod a metre long. The 
addition of nickel lowers the transition temperature until In 
presence of so per cent of nickel magnetic properties only 
appear when the alloy has been cooled below aoo®, whilst 
{owing to a kind of thermal hysteresis) the magnetic 
properties do not disappear again until the alloy has been 
heated to 600* C Jn the non-expansive alloys the transition 
temperature appears to have been brought down to atmo¬ 
spheric temperatures, and the constancy of length la 
Attributed to the same change In structure aa that which 
causes the abn^ttuppnslan In pure bon when cooled below 
*9° fl . A striklTproof of the correctness 0? this view was 
obtained by coolings metro rod |q liquid air, when it 
Suffered a paripanmt e xpan s io n of 3’9 an., and sub- 
-^squontly showed the high coefficient of expansion cfiiracCer- 
Idfctft of V Iron in place of the bfwe^ooeAclent characteristic 
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Thb additions to the Zoological Society's Gardens during 
the past week include a Greed Mbnkey 
caiUtnchiu) from West Africa, presented by Mrs. L. A- 
Moline; a Vervet Monkey (Cercopithecus lalandri) front 
South Africa, presented by Captain Campbell; two Eastern 
Sarus Cranes (Gnu anhgone) from Northern India, 'prfe 
sented by Lieut.-Colonel H H, Smyth; a Greater Sulphur* 
crested Cockatoo (CacQtua galenta) from Australia, pifp* 
sented by Mr. C. Hammett; a Hybrid Pheasant (between 
Phasianut reevesi and Euplocamus nycthemcrus), presented 
by the Earl of DucLe, two Ring-tailed Lemurs (Lemur 
catta) from Madagascar, an Azara’a Opossum (Didelphys 
aoaroe) from South America, a Blue-necked Cassowary 
(Casuanus miensus) from New Guinea, four Dusky 
Francolina (Ptermstes infuscaius ), two Jackson’s FrencoHne 
(Francohniu jacksoni), two Schueth's •Francollns (Frunco- 
Unus schuethi) from East Africa, two Hybrid Parrakeets 
(between Platycercus semttorquatus and F. barnardi) from 
Australia, deposited In additions in last week's issue 
(P 473 )i Snow Leopard presented by Major Cox should 
read Major Mackintosh 

OUR ASTRONOMICAL COLUMN . 

Variations of the Martian Canals —During the 
1903 opposition of Mars, Mr Lowell observed changes In 
the canals which he believes were (he results of artificial 
Interference. Among the canals mapped by Schiaparelli in 
1877 were three, situated on the eastern edge of the Syrtls 
Major, which met at a common point, the Locus TrUonis, 
and which he named Thoth, Triton and Nepenthes re¬ 
spectively In 1882 and 1H84 Thoth appeared double, but 
was undoubtedly seen, and in 1884 Nepenthes was also dis¬ 
tinctly double 

At the commencement of Mr Lowell's observations in 
1894 he was surprised to find no Irate of these three canals, 
or of the Lotus Moeris, a widening of Nepenthes, although 
other well known but smaller features were plainly visible. 
Instead of Thoth another canal, which he named Amenthee, 
appeared, running from Syrtis Minor to the Aquae Callds, 
nearly parallel to the earlier recorded directions of Thoth 
and Triton. During the oppositions of 1896-7 and 1901 
this continued as an easily seen object, and Mr Lowell 
concluded that it was really Thoth which had been wrongly 
placed on the earlier 1 drawings. During February and 
March, 1903, Amenthes' was still visible but less distinct, 
and on April 19 it was accompanied by Thoth in exactly the 
position shown on Schiaparelli's earlier map, on April 20 
Thoth alone was visible. Suddenly, on May 29, the Locus 
Moeris, which had long been given up, appeared and to* 
came a noticeable feature of that region of the planet ^ 
surface. In July Amenthes reappeared alongside Thoth and 
Triton, and thus settled the question of the presence of two 
canals. 

These changes are entirely independent of the seasonal' 
changes, end whilst the two 11 visibility " curves of Ttapth 
and Amenthes vary inversely, the curve derived from thp 
summation of them agrees very closely with that of a 
11 mean M canal, for which only the seasonal changes have 
as yet been observed. 

From these phenomena Mr. Lowell reasons thtt owing 
to the small amount of water on Mars It becomes necessary 
to Irrigate the surface In sections, and for this purpose the 
canal* are artificially regulated, Thoth and Amenthes befog 
allowed to fill up and Irrigate the regions surrounding thorn 
alternately {Lowell Observatory Bvwtfttt, No. 8). - r ,, t 
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Cq^fijTf, whilst tpme of the rejected Struve stars have alio 
bjea measured. 

* Eighteen new pain discovered by Burnham are alio 
iftrfudSd. The pain are arranged in order of R.A , and the 
coordinate* (for 18800), the number in the original cata- 
and the mean ret of position angle and distance are 


Omoen of Aurora —In a lengthy communication to the 
Soddtd Franfmie de Physique (Bulletin No 3, 1903), M Ch. 
Mordmenn discusses the causes' which produce aurora. 
Ah& reviewing the various observations of the phenomena 
attending aurorie, and discussing in detail the theories of 
Arrhenius and Birkeland, he formulates his own theory in 
the following words.—“ I think that the Aurora Boreales 
are luminous phenomena produced in the upper atmosphere 
by the Hertzian waves emanating from the Sun 11 

In support of this belief he discusses each of the pheno¬ 
mena attending the appearance of aurora, and shows that 
the forms and orientation, the extension, the frequency, the 
height, the spectrum and the diurnal, annual and un- 
decennial periodicities may all be explained by the applica¬ 
tion of his theory In discussing the relations between 
auroras, solar disturbances and magnetic storms, he states 
that the emission of the Hertzian waves becomes more 
Intense In tfip regions of spots and f acute at the period of 
maximum solar activity, and quotes the observed fact that 
it Is only the rapidly moving aurora (1 e those due to the 
greater disturbances) which apparently affect the magnetic 
needles 

Astronomical Determination of Latitude and Azimuth 
—In a recent publication of the Ro>al Geodetic Commission 
of Italy, Prof V Re in a gives the details and the results 
of the astronomical determination of the latitude and 
azimuth of five selected stations situated near to the meridian 
of Rome. The main object of this determination was to 
etudy the action of the local attraction on these two 
coordinates A number of circum-meridian observations of 
certain fundamental stars were made at each station, and 
the results are given separately Auwers's correction to the 
astronomically determined position is then applied, and the 
final results are embodied in a table, which also shows the 
reduction of each position to the " mean pole," the effects 
of local attraction, and the differences between the results 
of the astronomical and geodetical determinations 


tHEORlES OF THE RESOLVING POWER 
OF A MICROSCOPE .» 

flEOME TR 1 CAL optics in Its relation to Instruments has 
^ been studied to great advantage abroad; we In 
England have of recent years Somewhat neglected the sub¬ 
ject, with the result that only a small share In the recent 
advance In lens construction has been ours. The books and 
papers under review tell us of the advance. 

It was in 1878, In his report on the London International 
Exhibition of Scientific Apparatus, that Prof. Abbe first 
directed attention to the fact that the further perfection of 
tbe microscope as an optical instrument depended on the 
advance of the art of glass making. With the glasses 
theft at their disposal It was not possible for opticians 
to get rid of the secondary spectrum of their 

object glasses; while a glass could be made achromatic 
fat two wave-length*', cft*,dlfferehd»s in the relative dli- 
rtMon of the two ends af the spectrum were sutfh that 
on outstatytyog Aiftbtfjnt of colour which' prevented 
^ ifiiiikqmt of foe highest perfection of the Image, H 
Was 1 7 to thh fast that the establishment of the now 08b- 
brjtiefr firm of Schott and Company who due, and the 
ftfiQls of Ahbe r ifkwo work on microscope femes are summed 
mp k the, first volume of his collected papers, which has 
rfftb*titly , > appeared* 

WdNuftown paper, “ Contrite tksto the Theory of 
MftowbPpe find of Mictofcoptf Perception/ 1 which 

riu Abbendhutcen Von Ertti Ablet. # 1 

b*»ddy lUrl ZtWMftigrln Jus** ^ 
tvdtt MfiaeshseWmi HMsmflw*.*' fat 
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forms the bails of his work, Is here reprinted, and it will 
be interesting to consider some of the points It raises. 

' But first let us contrast what Is now possible so far as 
achromatic correction is concerned with what was possible, 
say twenty years ago In those days the ordinary flint 
and crown glasses only were available. In the case of a 
telescope object glam with a focal length of one metre for 
the D line, the variation in focal length will, with 
such glasses, amount to 14 millimetres for A' and i<i 
millimetres for G'. In an object glass using modern glase, 
such as tha{ designed by Mr. H. D Taylor, these errors 
are reduced respectively to — o-i millimetre and +0-3 milli¬ 
metre 

These figures are enough to show how much the optician 
owes to the art of the glass maker. 

Turning now to some theoretical matters connected with 
the microscope whuh are dealt with by Abbe in his papers, 
let us consider first the term numerical aperture in its re¬ 
lation to the resolving power of the instrument. We owe 
to Abbe the introduction of this term, and the realisation 
of its importance as defining, in certain circumstances, the 
resolving power of the instrument. By numerical aperture 
is meant the value of the quantity ft sin a, where ft Is the 
refractive Index of the medium in which the object is placed, 
aa the vertical angle of the cone subtended at the object 
glass by the point In which the axis of the instrument 
meet<i the object I-et us suppose, then, that an object 1* 
on the stage viewed bv transmitted light, and to simplify 
matters let us suppose the source of light at some distance. 

Then, according to Abbe 1 and his followers, in consider¬ 
ing the image formed in the fotal plane of the eye-place 
we are not to start from the object as a self-luminous source 
and consider where the image of such a source would be if 
formed by the laws of geometrical optics; we are do 
start from the source itself, to consider its image formed 
In the focal plane of the object glass, and to treat this 
image as a self-luminous source of light in the microscope 
tube from which arises the image we see. 

If the object be small, the focal image will be modified 
by diffraction due to the object, and according to the views 
enunciated in the paper before us. It is on the nature m 
the diffraction images and the number of them which are 
formed that the definition depends 

We will return later to the question whether It is 
necessary thus to consider our problem f 

At present let us develop (t and examine whether it affords 
us a satisfactory solution of the problem of resoMng 
power, 

Suppose, now, the microscope has been focused on some 
object on the stage and then this object has been removed; 
the parallel rays from the source are brought to a focus 
In the focal plane of the object glass, forming there a 
circular patch of light; rays diverge from fafch point ft! 
this, and reaching the eye produce the sensation of a uniform 
luminous field ' , __ 

Now let the field In the focal plane be limited by dia¬ 
phragms pierced with, a series of small apertures. The 
distribution of light in the f<pai plane of the eye lens, die 
view plane, will b| no Iqngfg uniform; we shall see the 
diffraction pattern formed thpre by the apertures. 

If. for example, there be but one aperture, a single 
narrow elk, the field wifi Btil/be uniform; light diverges, 
from the slit uniformly Is Ml directions, and no structure 
is seen. 

If we hsva a number of equidistant slits the view plaqa 
will be crossed by a series of rijuldl*t*nt dark gad light 
bars. The distance betwtisd these bare and the distribu¬ 
tion of light between theift vffl depend oft the distance 
between the elite of the diaphragm and the distribution off 
luminosity among the rills. If this be known, the distribu¬ 
tion of light In the view plane can be calculated- If, 
exampfa, the distance between the slits bq doubled, the 
distance between the maxima L ln the view plane will bo 
halved, that is to say, the number of bright bars In a 
given Interval will be doubled. The distribution In r the 
View plana depend* on that In tbe focal plane, and can be 
calculated from It; this Is quite certain. , 

ft va titled jecsatly by ftr. Cfc^tal (/VvLRmf H krteco pfcal 
faWfr, An*, iqai, p. tie) ItaM It MS h ySunkf o mppOM that 
MtWhsM tiW«hri!Y«a ■ gwtaj tbesry of the wlcwseope; be has 
nested Witter tioiaTilly. 
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But now, instead of producing a variable distribution in 
the focal plane of the object glace by meant of diaphragms, 
we can do It by means of the diffraction effects of small 
objects on the stage. 

Thus if we put on the stage a grating consisting of a 
series of equidistant spaces, and If s be the grating 
distance, then, taking homogeneous light, a series of 
narrow bands of light, the diffraction Images of the source, 
will be produced In the focal plane with darkness between 
them, the central image will be on the axis, and if 
0, 0, ... be the angular distances between the Images, 
then sin 0 ,mA/s, sin 0 4 = a\/e, 4c. 

It may be shown that the image in the view plane pro¬ 
duced bjr this series of diffracted Images is the ordinary 
geometrical Image of the grating. It should be observed 
that In this proof there is no discussion of the distribution 
of light In the Interspaces between the maxima, and it is 
on this distribution that the question of resolving power 
depends. It is dear, of course, that If we modify the 
number of spectra In the focal plane we modify the image, 
and this Is done In an Ingenious way in some of the ex¬ 
periments arranged by Prof Abbe's pupils to Illustrate the 
theory 

• If we cut out all but the central image the view field 
is uniform* no structure is visible, if we allow the first 
Image on either side of the central one to become effective, 
the bands appear In the field In their proper positions, and 
so on. It Is said to be the fundamental result of Abbe’s 
theory that the object, the grating, can be fully resolved 
if one diffraction Image Is formed on either side of the 
central one. It is dear that In this case there will be 
variations^of Intensity In the view plane, we shall see 
Iqter what, they amount to. 

NVw the number of spectra Is limited by the fact that 
some of Tne diffracted light may be so obliquely diffracted 
as* not to enter the object gloss. If 2a be the angular 
aperture of the object glaBB measured from the axial point 
of the stage, then the nth diffracted image will not appear 
if sin 0 B is>sin a, but sin 0, = wA/e. 4 

Hence for the nth image to be excluded, nA/« must be 
greater than sin a, but according to Abbe, for resolution 
the first diffracted Image must appear, and hence resolu¬ 
tion is just possible If A/s ]» equal to sin 0 . 

It has been assumed that air is the medium on either 
side of the object glass; if on the object side we have a 
medium of refractive index p, then ft is easy to show that 
we must replace sin 0 by p sm 0, and the condition of 
resolution , 1 s that s should be equal to A/p sin 0, or, intro¬ 
ducing the term numerical aperture for the quantity p sin 0, 
we have the result that a grating is resolvable If the Bpace 
between the lines ia not less than the result found by 
dividing the wave-length of light by the numerical aperture. 

Now, while the truth of this result can in certain cases 
be established, the reasoning given in the books under con¬ 
sideration Is Insufficient to prove It 

In order to decide if the grating can be resolved we must 
establish the lew of variation of Intensity in the view plane, 
and then consider whether these variations are such that 
they can be detected by the eve. This has been done by 
1 Lqfd Rayleigh. The Images formed In a microscope are, 
Uke'tll other images, produced by interference; in consider¬ 
ing resolvjpg power We have to consider diffraction effect* 
it Is true* but the diffraction which concerns us mainly Is 
that due to Ifie aperture of the object glass, and oidy in¬ 
directly J^et due taAre Object viewed. 
f Nelffidr'. Is It^nMMary, If we know completely the die* 


the distribution over the stage both in amplitude and 
phase, we she potentially able to determine that In the 
view plane wkhput reference to the source. Difficulties 
of calculation rihr stop U, It Is true,, but that Is another 
matter. * ^ 

Let us taU, agrifc, the case of a grating Illuminated by 
plane waves* theft plane being parotid to that of' the 
weJiaVe to consider the effect dfte to a series ot 


mmt flnes of light; those differ, however, from a 
df liMtokid equidistant Ilnur source* In that, with 
ettog, me photos,of the various ebunoes are the same; 
v*y3e^fere to rbmembdr Chat toteri£eOC4 Will take- 
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place between the light from the different lines, while with 
a series of independent lines there Is no relation between 
the phases; we can calculate the Intensity due to eafih 
source separately, end superpose the whole. 

Lord Rayleigh’s solution of the problem, which la pre¬ 
sented when a narrow double line in a spectrum ii viewed 
through a telescope, or when the attempt is made to resolve 
two close double stars, is better known than his equally 
valid solution of the grating problem, and as It Is simpler 
it will be useful to Indicate It first. 

The intensity fa the view plane for a single linear source, 
assuming for the moment that we are dealing with a tele¬ 
scope with a rectangular aperture, Is given by a certain 
curve. If we a mu me a second independent source parallel 
to the first we get a similar curve alongside the first. The 
resultant intensity Is found by adding the corresponding 
ordinates of the two curves, and the lines will appear os 
double when the drop in the resultant Intensity curve is 
sufficient to be detected by the eye. 

Lord Rayleigh suggested that In his case the drop would 
be just distinguishable when the maximum of intensity 
due to the second curve was superposed on the first mini¬ 
mum due to the first, and experiment has borne this out. 
In this case the two halves of the aperture send light in 
opposite phases to the first minimum, and the angular de¬ 
flection of the minimum is the angle subtended by tne wave¬ 
length of light at the distance of the breadth of the aper¬ 
ture. Two lines which subtend a greater angle than this 
can be resolved 

Similar methods were applied by Lord Rayleigh in 1896 
to the microscope, and additional results have been given 
in his recent communication to the Royal Microscopical 
Society which follows Mr. Gordon’s interesting paper on 
Helmholtz's theory of resolving power In the Journal of 
the Society In his paper Mr Gordon discusses in detail 
Helmholtz’s theory, and points out how far it is from fully 
explaining ail the difficulties of microscopic vision. 

In Lord Rayleigh's earlier paper he deals With (1) two 
Independent linear sources viewed through a microscope, 
and shows that they can be resolved if the distance between 
them Is half that given by Abbe's theory; (a) two sources 
which are always in the same phase; m this case resolution 
is impossible if the distance Is that given by the theory. 

If, instead of having two sources, either cophasal or 
Independent, we have a long series, the problem Is more 
complex, but the method is the same. An expression Is 
found for the variations of intensity in the view plane, and 
the question Is considered whether or no these variations 
are sufficient to be noticed by the eye. 

In the paper the question of the visibility of a dark 
bar on a uniform field Is dealt with, and here again a 
distinction must be drawn between the case In which toe 
field' Is self-luminous and that In which It Is due to a distant 
source. In the latter case It appears that the Image of toe 
bar would be marked by a perceptible darkening across the 
field, even when the breadth of the bar waa but 1/32 of 
that given by Abbe's theory, though the breadth of this 
shadow would not be a measure of that of toe bar; In the 
former case the fall in intensity over the geometrical image 
is only one-half of what It is In the latter. Moreover* we 
are certain to arrive at sroneous consequences U we apply 
results obtained from the case of a grating of a.Wge 
number of parallel silts to a case such as that of a Afogfo 
small aperture through width light is coming or a, single 
■mall obstacle obstructing the light ijhe diffraction pattern 
due to such an obstacle Is entirely different from that duo to 
a grating, and the conditions of resolution will be different 
also. t 1 

It appears, then, that while Abbe 1 * theory of microscopic 
vision Is undoubtedly correct In that a small object or objects 
on the stage produce diffraction patterns in the focal plane 
of toe object glass, and the Illumination In the view |d*M 
can he inferred from these diffraction images* 
method of regarding toe question is not to* otoypotefble 
one, neither It ft necessary to go back to ttowm murat 
if we know toe.dtatributom to too bUeet plane. 
ipg, however, to the way indicated Wr Ldrd lUyfahL Wfr 
caa evaluate the distribution of Intensity Ip toe wedT(desk 
at riff r*t*jn ctriton cafes, and oMdh fttop 4 mwwiritot 
bsUtfufte of toe tesbfVabffky. 
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FROST EFFECTS AT NIAGARA. 

UR. ORRIN E. DUNLAP, writing from Niagara Fall., 
AVA Benda us some striking 1 photographs of ice formations 
noticed at Niagara during the past winter. An ice bridge 
formed in the gorge below the Falla In December last, and 
thousands of persona crossed from shore to shore on 
this curious formation. Another remarkable object was an 
Ice mountain composed of a massive collection of frozen spray 


Every hour added to the mass, until finally it was more 
than 30 feet high from the water as it plunged over the 
American Fall. The mound extended back Ihto the park, 
half burying tree/ that were already weighted with 
great loads of ice (Fig a). One of the accompanying Illus¬ 
trations shows this Ice mound. Realising that the mound 
might damage the lower section of the inclined railway 
building or cause loss of life among the many who dImbed 
about the ice and mountain below, it was resolved to try 
to blast It away. To accomplish this 
holes were drilled along the upper river 
side, and eight sticks of dynamite placed 
in them; but their explosion accom¬ 
plished little, owing to the slight resist¬ 
ance offered by the ice 



Fig Mua of Frann Spray at Niagara. 

(Fig. 1). Usually this mound rests on the ddbrls slope 
between the Inclined railway building and the falling water, 
but last winter it bridged the torrent of the American Fall 
and extended over in front of the Fall. Here a grotto-like 
effect was caused by the wearing tendencies of the falling 
water, and the effect was repeated on the outside, or ice 
bridge side, of the mountain. From the ice bridge the 
different layers of ice that went to make up the mound 
could be distinguished 

A part of the face of the cliff over which the American 



A FORMIDABLE ENEMY TO 
THE COTTON PLANT. 

P REAT alarm has been caused in 
^ America by the ravages and rapid 
spread of a new Insect peat, the Mexican 
Boll-weevil (Anthonomus gtandit, Bohe- 
man), which was described from Vera 
Cruz In 1843, but first attracted serious 
notice in the region around MondovS, 
in the State of Coahuila, Mexico, about 
1856, and within six years from that 
time had devastated the cotton crops to 
such an extent that the cultivation of the 
a E Dunlap plant was actually abanddned in the 
neighbourhood. Thence the }nsefc£ ex¬ 
tended its ravages north an* taot uptil 
It reached Matamoras, at the mouth of the Rib Gfapdo, 
the river which forms the boundary between Mexico* and 
Texas. 

In 180a the weevil crossed the river, and by 1894 had 
spread throughout the cotton raion of southern Texas. In 
1804 the damage done In many of the Infested districts, both 
in Texas and Mexico, was estimated at no less than from 
50 to 90 per cent., and the American Government was 
strongly urged by the entomologist who prepared the first 
official report on the subject (Mr. C. H. Tyler Townsoid) 
to take Instant and drastic measure* to 
try to stamp out the pest. However, 
nothing was done, and with some fluctu¬ 
ations the insect continued to spread, 
and though the ^merlc&a entomologists 
reported tin It from time to time In 
" farmer’s bulletins ” and elsewhere, It 
was not until June, Ipps, that funds 
' wars allotted for experiments op a large 
scale. At present tip Insect Ip still con¬ 
fined to Texas, bit already the infested 
area Is estimated to Include «boi£ ijaBth 
bf the Whole ooffpn district of the United 


area is estimated to include w SBtn 
bf the Whole ooffpn district of the United 
Stetes B '*nd there. Is now do reaaon*bl« 
probability of, either staoipfog fOtttithe 
pest or prpfrenfliig Ite adtoWoiv^Kthln 
the Mat twenty years,oyee the whole 
cotton-growing region of 'the epulheffa 
Uhl ted State* nor is there mij Prob¬ 
ability that (te wU bh fcome less 

aerloue with „ tb* Upfc^HJpM* T^e 

lopsjjji Tsxai afoos> [ *9<»1® variety 
estimated aa from 8, to 15 pdU lo n H 

jfrfcpis. ftw pe cf Pstfc mm vifwd tom Protpma Mat Tbs lea Is Am for«*twntd (a ro An thick, doybt that It WM forge!? due to the 

attacks of the w ecvflT SjtlUi jnupn can 

Fdi usually flows was hidden under huge icicles fltaf hung be done by early planting and thorough cultivation, and, the 
Itop the brink to the tnlus the foot of the pradfdsp- ^ In , destruction of all steaks and other refuse by burning, not 
Ice that gathered bn tbs frees was yeiy later than the end of September. PbhjOQ.aiii traps are In- 
desmwtip®. The Ice grew *? heavy that to® Isrgest tress efficient, but a cted> December apd in ysfy ,de* 

Mt mwx branches, and tome Were left, with oary <Wr stnpctivs to the Insect; iu^ has 1c attadM the cotton* 

/f^he -g tstadd sf ant of all was, says Mr 1 Punlaft at ; elevation of 3500 feet % , ^ 

hr tbs middle Of, February.. The Wind hfew 'A* ktath thpauthorides a& rouped^M. the ARfs&pn 
HtffSi Mlwto. and (U spray of tbs American Fall . iHousseffanrsasfftotivH has lately hawed ® BluWus 
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at ion of the peit. But we fear that it Is too late now to 
do more than to oppose the Insect by special methods of 
cultivation, and to Institute stringent measures to try to 
prevent the Invasion of districts not«yet attached. 

The weevil Itaelf la a greyish beetle, very similar in shape 
to our own destructive apple weevil (Anlhonomus pomorum, 
L.), which belongs to the same genus, but it is larger, 
‘measuring nearly a quarter of an inch in length The eggs 
are laid singly In the 14 squares " or buds, which afterwards 
fall, or else in the “ bolls " or seed-pods, in one of which 
latter sometimes as many as twelve of the thick whitish 
grubs may be found. They do not attack the leaves. 

The history of this Insect is curiously like that of the 
Colorado potato beetle. In both cases Insects previously 
only known to entomologists, and feeding in comparatively 
small numbers upon some wild plant (the original food-plant 
of the Boll-weevil has not yet been determined), have 
attacked a cultivated plant, and increased enormously with 
devastating effects, and spread over a large tract of country. 
One subject which demands Immediate attention from 
Governments (apart from those of countries already in¬ 
fested) Is the Instant adoption of any precautionary 
measures which may be necessary to prevent the danger of 
the insect being earned from Texas or Mexico to other 
cotton-growing countries, such as Africa or India 

W f. Kirby. 


GEOLOGICAL STUDIES IN PERU 

THE third number of the BoUtln del Cuerpo de Ingemetos 
de Mina* del Peru (Lima, 1903), by Francisco Alayza y 
Paz-Solddn, director of the survey, raises several matters of 
general Interest to geologists It deals with the districts 
Of Moquegua and lacna, including some striking volcanic 
country between the Andes and the coast The terrific 
eruption of Huainaputlna In 1600 has left its traces in 
immense deposits of scorlx across the adjacent country , 



fiQ 1.—Ground disturbed by ■ubeldenoe, Pellets. 

the crater of the mountain waa completely blown away, and 
a birrw b wal formed by the ejected blocks, strong enough 
to convert the Tairibo River for twenty-eight hours Into a 
lake. Part df the devastation waa due to the bursting of 
thla barrier, and the phenomena of earthquake and ex¬ 
plosion justify the ranking Of this catastrophe among the 
greatest in tie human period. Since 160 a the volcano has 
become completely extinct, lie northern neighbour, 
UUnai, on the soma line of activity, is, however, looked 
on with suspicion, and *tHl emits vnppdri, accompanied by 
a continuous roaring. These emanation* have lcaollnLsed. 
the felspars Jn the- surrounding lavas, and have formed 
atumv, anhydrite, 0*4 sulphur hour the veht. Though the 
Uprt eruption, about which Htfle I* recoiled, took pinto In 
itfpi W wm of cataclysmic magnitude, and the, author 
points out that repetitions may Veasopably b* expected- b 
Disturbapceeof quite another nature are described from 
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Pallata, where sudden fractures of the volcanic surface ttm 
occurred as recently as 190a, leading to both depression w#' 
elevation. These ere traceable to the absorption of WUfeir, 
by the underlying toffs, much as, according to Arddlacofcb^ 
the “earthquake" of Nicosia In f9oi waa caused by 'the 
swelling up of days during a rainy season, beneath a torlee 
of Miocene sandstones. The four excellent illustrations 
make us desire more from this little known region Of Peru* 
It Is unnecessary to emphasise the importance of the volcanic 
chain In connection with the Pacific coast-line, and with the 
suggestion, made by Rey y Baasodre, of a companion chain 
opening along some hidden fissure out at sea. 

G. A- J- C. 

RELATION BETWEEN TEMPERATURE AND 
ELEVATION. 

T N a communication to the CompUt rendm of January last 
A Prof. Teisserenc de Bort gave a condensed account of 
the research relating to the decrease of temperature with 
elevation In the region of Paris. Thle Investigation Is, 
perhaps, the most complete that has been undertaken, for 
the deductions are made from the discussion of an excellent 
series of 581 aftrlal soundings by means of ballon- 
sonde extending over five years. From so nnany observ¬ 
ations the general conclusions are therefore of considerable 
weight, ana the results of great Importance. The author 
divides the observations into two groups, one (A) showing 
the remits of 581 ascents, and the other (B) restricted to 
141 ascents when the altitude attained fourteen kilometres. 
In the tabular statements which accompany ithe paper the 
temperature values are given for every 50# metreq up to 
a height of 5000 metres, after which values for each kilo¬ 
metre rise ore adopted; the results are also grouped to show 
the changes between the four seasons of the year Two 
sets of values for tho air temperature In degrees Centi¬ 
grade are given hero* namely, those obtained during 
summer and winter, the letters under each heading belong¬ 
ing to the groupings previously referred to 


Altitude 

Summer 

Winter 

Ground 

A 

B 

A 

B 

• +*35 

+ 13-0 . 

+ *7 . 

+ 1*9 

500 m. 

+ * 3-9 
+ 11 8 

+ ij '6 

+ 1 1 

+ *’4 

1,000 

+ 11 '8 

- 04 

- O'B 

1,500 

+ 9'2 

i- 97 - • 

- 19 

- 0’2 

2,000 

.. + 6*8 

+ 73 

- 37 ■ ■ 

*’4 

2,500 

■■ + J ‘3 ■ 

+ 50 . . 

: 11 

- 37 

3.000 

■ + *7 

. + 21 

- 00 

3 * 5 °° 

■ - 0*4 

+ 0'2 

-109 ... 

- ®7 

4,000 

- 34 

. - 27 .. 

-136 .. 

-109 

4.500 

*■ - 5*9 ■ 

‘ “ i '3 "r 

— 107 * 


5,000 

- 9*3 

- h - 

- * 9 '® * 

-17-6 

6,000 

7,obo 

■ ■ “ * 5'3 ■ 

. -223 . 

- “ H® 
-217 ... 

-ifca . 
-335 - 

_ JJ7 
- 3*'5 

8,000 

-299 - 

-29 3 ■ 

*40 , 8 ... 

- 39*0 

9.000 

■ -37 9 .■ 

- - 3 *o . 

- 47'4 

-469 

10,000 

. . - 45 '* .. 

■ “ 45'3 - 

-52 ' 9 

-J 4 « 

11,000 

— 

■ -503 - 

— 

-sr9 

12,000 

— 

■ -38 7 ■■ 

—■ 


13,000 

— 

- 5*5 - 

— 

* J, 

14.000 


. -513 .. 

— 

-Si 


The author rofetf# in some detail to the peculiarities of the 
rate of decrease of the temperature, suid Indicates the “s 
isotherms" previously noted by hto, which Use at 
altitude of about 11 kilometres, in which the tempera! 


ceases to decrease, its altitude being the same tor every' 
month throughout the year. 

____ 

THE RELATION OF UATHEMATlCS r fff' 

ENGINEERING 1 ,S/ { 
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ihalt ibb -thought shall precede tkfli form, that the symbol 
jpl not conceal the thing symbolised. They Insist that 
j qMtfnia jgte'Ond progressive problems based upon every-day 
axporUnce and observation Shall be, to a much greater 
Meat, the materials of education. They demand that the 
■Aveyal elementary mathematical subjects, from arithmetic 
to me calculus, snail deyelop side by side In the boy's mind. 
Jphity demand that the mastery pf these subjects shall he 
tnere the work of toe judgment than of the memory They 
demand that from first tolast, at least during the secondary 
period, mathematical ability and the ability to think dearly, 
Investigate closely and conclude correctly shall develop 
together, and to ihe extent that Four well-spent years will 
on toe average permit '1 hose who formulate these ideas 
contend that they lead to the correct mathematical training 
for all professions and all careers. 

The proposition that mathematics is the very bone and 
flnew of an engineering Course needs no discussion. It Is 
everywhere conceded The extent and nature of the mathe¬ 
matical element in the curriculum, however, are two decided 
fluents with curves of opposite slope More mathematics 
but fewer kinds seems to be the tendency. The opinion 
Appears to be gaining ground that the purely descriptive 
and highly spedalised and professionalised elements In our 
technical courses should be reduced, while more subjects 
with a mathematical basis, with long unbroken continuity 
And bound together with a strong logical element should 
command the attention of the student to the end of his 
undergraduate period 

Upon the question us to what mathematical subjects shall 
toe undergraduate courses include In our technical colleges, 
opinions are decidedly at variance Upon the four ordinary 
elementary subjects the sentiment is practically unanimous, 
but these should be principally taught in the secondary 
schools The practical people, however, are inclined to 
relegate analytic geometry and the calculus to the scrap 
pile. To such subjects as vectors, theory of functions, 
theory of groups, they allow no place whatever. 

One cannot but feel that this verdict against analytic 
geometry and the elementary calculus—not to mention 
higher subjects—is a great pity. Especially does it seem 
tritys when we recall that instruction In these two lines 
forms the principal mathematical element of the second and 
third years of the ordinary technical course, and that the 
calculus itself is probably the most powerful and wonderful 
tool for investigation that the genius of man has ever 
contrived 

Why do practical men almost unanimously place calculus 
among the dispensable elements of a technical curriculum? 
The answer, of course, Is very simple; they have never 
found any use for it, probably because they have never 
lfcapied now to use It. Yet they dare not pronounce 
against it altogether. They know that Rankine and 
Maxwell were master mathematicians, and that through 
toll mastery of the most powerful of tools they were able 
to db for terrestrial what Newton and Laplace did for 
cefoftial mechanic!. In college the engineer has not learned 
to use the modprn tool called tab higher analysis; it remains 
ID him as foreign currency. Out of college he has not 
time to learn its use* 

The most effective teaching of the higher analysis will 
be possible only when reforms in mathematics! instruction 
Ml permeated the principal secondary schools. 

Tbs teacher Should be saturated with hie subject- Not 
~ p should he bh Strong and Apt on the formal side, but 
«Important stilly its Inner meaning should he clear to 
p apd Jte don relation to toe' phenomena of the objective 
' bnctive life- Some contend that the only men to 
tod mathemarei of a technical college curbs en- 
Je• an mgtdeeh Ones ibm paka any difference? 
are not these the eseentlal questions? Doqs^toe 
AMI boots bis subject? In bis toothing can he assemble 
dngfrieertfig and otoefr repordd toe^material 
' "ipejwh won*? Is be in sytapatny* with eni " 

^rhnfl hfeals? ' ,, * » » . 
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should be accompanied by drawings or models, the final 
iresult reduced to numerical form, and then interpreted in 
language. Upon every problem the student must bring to 
bear the whole range of his acquired powers and be taught 
to select the shortest method within his ability 

In other words, all typical problems should receive a three¬ 
fold conslderaton 1 —(a) its statement In words, and to* 
statement in words of its solution when effected; (b)' its 
graphical statement and solution, involving geometry and 
mechanical drawing with squared paper; (cl its analytic 
statement and solution, ending with a numerical result. 

The purely formal should be presented as a necessity 
arising from the so-called practical, and In order that a 
body of knowledge and technical ability may be accumulated 
which will give the student easy control over the practical 
in whatever one of its various forms experience shows that 
it may arise 

The problems chosen should be progressive in character, 
and their mastery should amount to a complete laboratory 
course in all that part of the higher analysis In which It is 
desirable that the engineering student should be well versed. 

The course should be lecture and lemlnarlum and in¬ 
dividual, more after the manner of the German Technlschb 
Hochschule. The text-book should become a book of refer- 
ence. The Instructor should know clearly and be able to 
state accurately the limitations of his methods, but abstruse 
disrusslonfi of obsrure points should be postponed as long 
as a due regard for logical development will allow Time 
is wasted in removing difficulties the existence and import¬ 
ance of which the student has not yet recognised 

These are some of the necessary extensions into college 
work of the reformation now urged upon the secondary 
schools, and though every one 6f them seems familiar 
enough when taken separately, all together their united 
application to the mathematical courses in our technical 
colleges amounts to a departure from our present traditional 
methods little short of revolutionary. 

In recent years mathematical Instruction in the United 
States has greatly improved in its thought content, but it 
has responded slowly and conservatively to modern methods. 
We are still more English than German In the work of 
training a master of the physical sciences the text-book and 
the senseless repetition of words and formulas haws been 
replaced by the ktoture, thq laboratory and the semlndrluiTi, 
Any should not mathematics, >0 intimately related to them, 
fblfow their lead and partake In the benefits of Mkrn 
methods carried to their legitimate and logical completion? 


UNIVERSITY AND EDVCATI 0 NAL „ 

imbluSehck. ^ J 1 

Harvard U^iVr.htt Hr*, in \mm frtuD H - 

lotflved a gif^Q t f $o,QtKd. frqoi Mr.’Dated Sain, o£ Bpttoq* 


fcrodMato^rtto class qf 18#. ^ ^ 

A *cotniBKohATTON dm l eejeferated *t r Glasgow 
Unlvordty on April 19, when will w gtogror 

Sir William RamaAy on v JbtoAfc Black, who Wa*‘(Muter 
on chemistry from 1756 to hi the old college. 

Da ' Harold Jacosy, adjunct professor of astrooomv^t 
Columbia University, Now York, has been promoted to a 
professorship. Prof. Jacoby r wlII continue as acting director 
of the Columbia University Observatory luring the absence 
of Prof. Rees on account ol llinees. Dr. C* L. Poor, formerly 
at toe Johns Hopkins Uadrersltv, has, also been appojntjad 
a profestor^tronomy, and will be associated with Prof. 


ft ‘ It^Shauld theiibe : stated to m teh e m aHroA 
.Ttys ^operations jtafoftnsd ofrn the symbol* 


Thr governing body of too South-western Polytechnic. 
Chrises, has unanimously appointed Mr. Sidney Skinner, of 
Christ's College, Catobridgs, to the position of principal to 
. ■■atetorian tow. HarM* toihllneoii, F.R.S., whp la re- 
J? firing* jktoqe jM Mr. Skinner hat bate attached to the 
4 Of the Cavendish Laboratory to Cambridge, 

tofo Haa ncied as lect\ 4 fernnd mrectoA of nOtufel totsitse 
tye* attupre CtttffV' Mr. Skinner will tpkb up Ale 
^ at fib nriyifRmnlc About the Jtogtaahig or Map 
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IdORD Curzon'b aeheme tor the reform of Indian educa¬ 
tion, referred to laet week (p. 476), ha» been received with 
approve! In chle country, especially in eo far ae it condemns 
the dominating Influence of the anamination system. The 
whole system of education Is to be reorganised with the 
Idea of coordinating all the forces and promoting action In 
rational directions. A Reuter message from Calcutta states 
thot on Monday, March ai, the Universities Bill was passed 
by the Legislative Council after a second sitting lasting 
three days In the course of a speech upon the objects of 
the BUI, Lord Curcon said that the university question was 
a most vital, tremendous, and sacred one, and would have 
a profound effect upon the future of the people. 

A I* a be public reference library, having distinctive 
characteristics. Is In course of formation by the London 
County Council at the Horniman Museum, Forest Hill 
The primary intention Is to encourage the study of geology 
and the biological sciences—especially as represented in the 
Horniman Museum collections—by providing tba best books 
on these subjects, more particularly the works of admitted 
authority which, by reason of cost and a relatively small de¬ 
mand, are not ordinarily found In libraries freely accessible 
to the general public. 


It has already been announced that the Committee of 
the Privy Council has agreed to recommend the scheme for 
the foundation of the University of Leeds on the understand¬ 
ing that o capital sum of at least ioo.oooJ. be raised for 
university purposes At a meeting of Leeds citizens held on 
Tuesday, it was stated that annual grants amounting to 
about ia,ooof. have been promised from various public 
sources, but the power to utilise this additional income 
effectively will depend to a great extent on the raising of 
a sufficient capital sum to carry out the extensions These 
extensions, with their equipment, will cost not less than 
70,000!, and an effort should be made to add at least 
co.oool. to the endowment fund. Promises of nearly 40,000! 
have been already received Many of these are, however, 
conditional on ioo,oool. at least being raised The follow¬ 
ing resolution was unanimously adopted — 111 That this 
meeting welcomes the foundation of a university upon the 
basis of the Yorkshire College, and expresses Its earnest 
hope Cfet such a, capital sum will be obtained forthwith as 
will enable the university to carry out the Important educa¬ 
tional purposes for which it will be established." 

In a lecture delivered at Owens College, Manchester, on 
March 15, Mr. Brudenell Carter laid down the general 
proposition that If ever the art of education is placed upon 
a scientific basis. It will properly be regarded as a depart¬ 
ment of applied physiology. Referring to the educators of 
to-day, Mr. Getter said that their art Is purely empirical, and 
they work upon a boats of limited personal experience uncon* 
trolled by scientific knowledge or by any general and 
admitted principles of action. They differ wldelv from one 
another on questions which should be placed beyond the 
reach of doubt, and there Is no general recognition of any 
authority to which they can appeal. In these circumstances 
It is surely time for physiology to emerge from her seclusion 
and to apply herself to a systematic Investigation Into that 
which Is fitting or necessary to be done. The physiologist 
who desires to elucidate educational problems, the lecturer 
remarked, Is confronted by three of primary Importance. 
The Aval « to ascertain the conditions which determine the 
greater or Jose strength of the brain as a whole; the second, 
assuming every healthy child to be adequately furnished at 
birth w|th brain cells In a rudimentary state, Is to ascertain 
what are the conditions which call those cells Into activity 
or which condemn them to remain only partially developed; 
and the thud is to ascertain %hat circumstances determine 
development In one direction rather than in another. 


Th* Goldsmiths’ Company has decided to give up the 
GotdfmltUflMhsttyute at New Cross on September 19 next, 
end toe stdlf bto received notice toot their engagements 
will be torsi tooted on that date. The ruGfoosfar this 
decision of the conyiKtty are gjten In a letter addre ss ed to 
Sftmembflra/of totf ttpff. The fetor that the funds 
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private resources, aijd as a consequence the institute ItoSr 
unlike the other polytechnic Institutions In the me tr o frto K 
occupied an entirely Independent position; but this Indeptoh 
dance cannot be maintained In the future, for the Education 
Act has constituted a single authority for the whole of 
London education, and this body will have supreme power 
over all schools and Institutions maintained by public 
money, ft Is desirable that voluntary Institutions such ae 
the Goldsmiths’ Institute should be coordinated with offer 
metropolitan educational Institutions. It has of late been 
increasingly difficult for toe Goldsmiths’ Institute to hold 
its own, and to keep pace with other institutions financed, 
by means of charitable and public funds, and this difficulty 
will be greatly accentuated in the future, having regard to 
the fact that the cost of secondary, as well as that of 
primary, education wIU be paid for out of the rates. For 
these end similar reasons the Company has decided to dis¬ 
continue the institute. 

Sir Donald Curhir has given 80,000!. for toe erection of 
r school of advanced medical studies in connection with 
University College, and in this way has removed the only 
Impediment to the complete incorporation of University 
College with the University of London In a letter to Lord 
Rosebery, the Chancellor of London University, and Lord 
Reay, president of University College, making known his 
generous Intention, Sir Donald Currie says he gives the 
sum necessary for the purpose knowing that when the 
Incorporation has been accomplished. University College 
11 will be maintained as a centre of wide academic culture, 
and that anatomy, physiology (Including pharmacology), 
biology, chemistry, physics, £c., which are subjects of pre¬ 
liminary and intermediate medical study, will still continue 
to be taught there 11 In addition, Sir Donald Currie hae 
given a further ao.oool to provide a suitable nurses’ home 
and accommodation for medical students, end his daughters 
have given 3500!- to furnish the home and to secure a 
library for it In thanking Sir Donald Currie for his 
magnificent gift, Lord Rosebery and Lord Reay point out 
that the donation will assist the university and the college 
to carry out the scheme of incorporation which it is believed 
will be of the highest Importance to the future of university 
education In London, and will direct the course of the uni¬ 
versity authorities along the line of development by which 
London may be made the seat of a university worthy of 
the metropolis of the Empire. 


SOCIETIES AND ACADEMIES . 

London. 

Royal Society, March 3.—"The Optical Properties of 
Vitreous Silica." By j. W. Qlfiord and W. A- MmoMm, 
F.R.S. 

The authors have made a number of measurements of the 
optical constants of vitreous silica, which substance, owing 
to Its uniformity of composition, to Its great transparency to 
ultra-violet radiations, and to Its not being doubly refracting 
Ilka ouarts, seems likely before long to play an important 
part in optical work. 

At present It Is rather costly, but this difficulty Is rapidly 
being overcome. 

The prisms used by toe authors wen made by proofiM*. 
already described In our columns (Naturi, vol. tell, p to, * 
and vol. Ixlv. p. 45). The uniformity of the new glass wl* 
tested by building up a compound prism from four slabs of 
silica, prepared separately, by cementing them > tine above 
another and then cutting a prism from the mam. Tfetiir 
compared with a similar prism made from four pleetiT of 
bomlllcsta (lass (Schott’s No. 0.364), all from toe fame 
melting, and was found to be dUunctly superior fa fts' 
performance -to toe latter. - 

The paper Instate a cum for a thin doublet,of ffuftrito 
adtromatfsed with vitretois sUIca which atoms tte* to* 
toed hagtb of tba eoaWiioifao U *lmo» Infr oi a drtrt ofttr 
wmte-lMflth, aln ■ ibt of.focol IngthaftrTliM. M 
murito ud tltndkit dUko, ttd * t»W« of th* imSFw' 
pro£ftlalal dlapdflftdad of Buorit*. dfeodw 
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Allowing refractive ikidleos lor vitreous silica ore re- 
IWMmMo the paper« 
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links 


£r68i’45 Ik.) 
£ 706559 (He) 1 
£,6563-04 (Ha) 

p 5693 - 1 ? (Nt). 
A 56071 (Pb) 

E 5470-11 (Fej . 
F 4861 49 (Htf. 
G'4340 66(H.). 
H' 396168 (Al) . 
3610 66 (Cd) 
3301-85 (Zn). 
3034 11 (So).. 


::i$, 

I'45<l80 

I 4584 I 47 
I 4584773 
1*459507 
1 4 A 09945 

:#&, 

I‘470543 

I 480610 
1-48688! 


Wave-length 


3748 ISS^Cd) 

*373 Jf .. 
6445-88 (Ae) 
3310*95 (Cd) 

■665-13 •• 

■> 94'4 •• 

■ 144-45 •• ■ 
1-8 (Zn) 
w „ 

198^-? (Alj ' 

>933‘3 
1852 s „ 


Mu 


1-496131 

1-503707 

I-51096 

1319373 

1-533053 
1-529103 
■ 533898 
1 338547 
I 54171 
1 54721 
1 5S'990 
1 55998 
1-5743 


Temperature Refraction coefficient for D for 1* C. - 0-00000346. 

N*U. —Th« number of fl|um In each Index Indkve the eetlmnied 
freedom from cnon of obfervetlon. The following Interpol tied ladicei 
(N« focal curvm) era In til probability more correct for the wave-lengths 
ginn:— 

1 1 45»i0 ■ i'J33p. ■ 1 547*8 4 ■ 

Royal Astronomical Society, Much ii,—Prof. H. H. 
Turner, president, in the chair.—The secretary gave a abort 
account of a paper by Prof. Erneat W. Brown on the degree 
of accuracy of the new lunar theory, and on the final values 
of the rdean motions of the perigee and node.—An account 
was also given of a paper by Mr. E. Nevlll on the com¬ 
parison between the purely theoretical and observed places 
of the moon, containing some criticisms of Mr. Cowell's 
note on the errors of the moon's tabular Longitude pub¬ 
lished in the November number of the Monthly Notictt — 
Prof. Turner read a note on the Instrumental errors affect¬ 
ing observations of the moon, in which he concluded that 
it seems probable that meridian Instruments may give very 
different values for the parallactic inequality, and that 
the results derived by Mr. Cowell, especially that for the 
sun'a parallax, must, until these Instrumental errors have 
been more fully discussed, he received with caution.—Mr. 

read a paper on methods of analysis of the moon’s 
with some results,—The Astro no mar nopal de¬ 
scribed the volume of the Greenwich Astrographlc Cata¬ 
logue, now in course of publication. The determination of 
positions and magnitudes of the stars was discussed, and 
the probable errors of photographic star places compared 
with those obtained from meridian observations.—Mr. 


Pismor read a paper by Mr. ltoray and himself on the 
absolute proper motions of certain double stars showing 
large relative motion.—Mr. Msundsr read a paper by Mrs. 
Mfoundor and himself on the date of the passage of the 
vernal equinox from Taurus into Aries, Illustrated by 
photographs of Babylonian tablets—Other 


Royal Mateordtogfeal Society, March 16.—Captain D. 
Wftion-Barker, pratfiwtf, Zn the chair*—Mr- Richard H. 
Hurtle delivered a 1 Qgfom QA water-vapour. 

Pane. f * 

A?td*my of Sciences,* .Much 14 - M. Maacan is the 
dhutfr.—4la the solubility of stylcon fe sine and lead: Hanrf 

arilve la tine at a temperature of ebout oo g C., at 
%fj # C, the molten metal contains about rip per eefth'of 
silicon. As the temperature Inmates the 'solubility fn- 
ifff^ Silicon commaffcei to dissolve in. leaf 
l (mica higher temperature than a zinc, about 
Mtjk v¥ to dlssolvedj« the bolting pe%£? 
UAi Tha ra+uto ere ei pr Ms ef ip the form, of q 
new moda ax farntm of iaidena carada i 
“NttoltcMMs luted ^diim idif 




partially with the carbon, forming calcium carbide. The 
yield is poor, but the observation is Interesting, since the 
carbide Is formed In this reaction at a temperature as low 
as 650° C.—Observations concerning the mode of fructifi¬ 
cation of the Cycadofilldnea R Isllltr. A discussion of 
the bdaring of Borne recent work by R< Kidston on the 
views of M. Grand’Eury. It Is pointed out that the gymifo- 
•perma held a much more important in the formation 
of the Coal-measures than has hitherto been supposed.— 
The comparative actions of heat and the n-rayt on 
phosphorescence. R. Blontflot. It is known that a rise of 
temperature increases the intensity of phosphorescence of 
a faintly luminous screen, but a comparison of this affect 
with that of the n-rays on a similar screen shows important 
differences. Thus, whilst the n-rays increase the quantity 
of light emitted normally by the screen, they diminish the 
amount emitted obliquely. The effect of heat, on the other 
hand, is to increase the light emitted In all directions. An 
experiment Is described by means of which the two effects 
can be compared on the same screen—On the paludlhn 
character of the plants which form combustible fossils of 
all ages * M. Qfmitd'lury-—Note by M iertin accompany¬ 
ing the presentation of an Italian marine atlas published 
by M. Coraxzlnl.-—On an experiment made by the Sues 
Company for the suppression of malaria by the destruction 
of mosquitoes Prince d’ArMibwrv, By the adoption of the 
preventive measures Indicated by Ross and Laveran the 
mosquitoes in the Ismailla district have been practically de¬ 
stroyed. As a consequence, a very marked diminution In 
the number of cases of malaria has resulted —M. Volterra 
was elected a correapondant in the section of geometry in 
the place of M. Cremona, M. Brfigger a correspondent, In 
the section of mineralogy In the place of M. Carl von ZIttel, 
and M. Flabault a correapondant in the section of botany 
In the place of M. Mlllardet.—On perfect ensembles and 
uniform functions: M. Boruttl.—On the optical measure¬ 
ment of the difference between two thicknesses. A. Burnt 
and Ch, Fabry. —New laws relating to the anomalous 
propagation of light in optical Instruments. G. 

—On the amount of energy set free in a receiving antenna 
at different distances * C. Tlaaot* By modifying the method 
described In a previous paper, the author has been able to 
obtain a bolometer giving a much higher sensitiveness ga 
a detector of the Hertzian waves. comparison of the 
energy received at different distances' fhqwed that tide prob¬ 
ably varies as the Inverse square of the distance w the 
receiver from the sending station —Oft the dfsebpearance 
of the radio-activity induced by radium on nfia bodies: 
P Ovrlu and J. Osnns. The Intensity of the Induced 
radiation can be expressed as a function ol the time as a 
difference of two exponentials. These reftiM can be ex¬ 
plained theoretically by adopting the vleWfcldf Rutherford, 
who supposes that the emanation, acting on'Jfce soUd MHs, 
creates a radio-active substance which 'disappiare according- 
to a simple exponential law. In disappearing thU gives 
rise to a new radio-active substance, mbfolU) wvng a Simple 
exponentlaUaw, with, a different ooeffldentj-jOh the natural 
rotatory pbWer of certain bodies for the n-rayv: H. lanffii 
The rotatory power of sdutffM of sugrir, tartaric eckTdftd 
of turpentine for tight gimps of Mays has-been? examined, 
the rays being dlstlnguiriwd fey their refractive thdfbes 


through aluminium 


v their ‘wave-length (BfOadlot). 


and bjr 

For turpentine and sugar/ tb 

Mias as with ordinary light, and era normal In'that the 
rotation varies in the Inverse saris* 1 with’ the 'wave-length. 
For tartaric acid, which produce!'a dextre-roration with 
ordinary light, the rotatfsn Isto the left With the i^rads. 
The rotations observed mm die latte# era several hiradftd 
times greater than with, ordinary tight 1 thui d foKutibn 
(riving 4-4* 44* tea coluhm of *0 cm. length with drdlftftry 
right give ^118° with forays In a column only e-ejj Ab 
It was found thgt the rotations ptqdiiced ,prtra pro¬ 
portional to the thickness of $e soluItaE wfthjg the limits 
,of ttperlmehtti errorr-BIshop's qii$e 1 for190^1904 - 
ft A. Swrat-Rlmpie fcmonstratiop ,tf *phaae rale: 
f Fp i te i uA On an umratoa design^ Septra a ngslupr 
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action of carbonic add. In reply to the criticisms of M. L.* 
Moufiler.—On some derivatives ortocampholytic add and 
of e-campholenlt acid (} llino^d M DMfontaltiM. 
—A method of preparation of aldehydes And the systematic 
degradation of acids E E BlAloo.—On a general 

method of synthesis of the uldehvdea F Bfgyptni 
(seep 496)—A. method of estimariflfTvegetable pcoleids* 
L. Nulervue^On two nV?w lart&Hfbnris of Tltfombidlum, 
parasites of man 1 F Halm and A. Oudsiqam* The 
names T strtatieeps and T penceps are proposed for the 
nem species, which are described in detail, with Illustrations. 
—On some experiments carried out in the laboratory in 
the catacombs of the Natural History Museum: Armand 
VlNft. A study of the modifications produced in animals 
kept In total darkness -On a new Cenanthus - Louis 
Boolo.—On the secretory mechanism producing pearls • 
Raphael Dubola. The formation of the pearl cannot ba 
considered as due to a simple ordinary secretion, the orgabic 
skeleton and the calcium carbonate not being secreted by 
the same eletnjuit.—On the distribution of the chemical 
elements In the earth and its possible relation with the 
atomic weights L. da Launay, From the considerations 
adduced by the author it aould appear toat whilst the 
earth was still In a fluid state the elements already con¬ 
stituted arranged themselves pt distances from the centre 
which were greater*** the atomic weights were smaller, as 
if, in fact, the atoms, absolutely free from all ihcmlral 
affinity at Suih high temperatures, had obeyed, in a fluid 
sphere in rotation, a central attraction combined with cantrip 
fowl force —On a new ftrtaty of orthow 1 L^ Ouparo^- 
T% generalisation, by mean* pf the nerves, of ( the arfioh 
of the n-rays applied to a point of the organism 1. Augustift, 
Qharpantlar.—'The insufficiency of development of tpjlc 
origin: MM. Ohorrfji and la\ Play^fhe actions of*; 
formaldehyde on milk A Trlllmt* The casein of milk Is 
rendered absolutely Insoluble by the "action of very small 
amounts of formaldehyde At the same time the antiseptic 
is not fixed b\ the albumenoid, andJs free to exert its well 
known Injurious effects when tjken into the digestive 
system. The effect of the addition of this antiseptic to 
milk is thus doubh Injui ions —Op Jhe essence of Artemisia 
hcrba alba E Qrlmal. ' ' 

* i ( " 4 G 6 ttinocii/ 

Royal Society of Sciences.— The Nachnektm (phyrico- 
mathcmatical section), part vi., 1903, contains the follow¬ 
ing memoirs coirnnuiffated to the society. 

October 3!, 1903.—S Bahamura^On the law of the 
velocity of light in tourmaline R. A Moiratoun On the 
action of a transitional stratum In total reflection. 

JfovMnbpr aS, iqoj.-^-ti Hweloti. Contribution to the 
theo#y m electron* * r • * ' 

December is, 1903 —H OordMn^ Measurements of the 
electrical conjjucti\Ity of. free during four balloon 

The Proceeded#/ of the society Include a discourse, by 
Verworn, On natural science and cosmkil theory; an 
MQrass of congratulation on his Jubilee to Dr. Lipsrhiu, 
of J9orm ; and ■ Wote by F Klein told K, Schwarzwhlld on 
a recently published portrait of Onilf at the age of twenty- 
■iv, which they decide to be in reMty a portrait of Bessel. 
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1 Institution or Civil ENomMns, at .fc^ThjJMUN AItu 
of Continue- and AUumaifoS Cwtidi V TyZS&^upcm* 1 j 
Kennedy. , - , 

SATURDAY, M#ch *6. . , 

Royal Institution, ,« 5 —The life end Work of Stokes: Lord 
Rayleigh 

HONDA If, March si 

Institute or Actusbibs, i 3.—On the Valuation of Whqile*Ufb Indie 4 
idal Asuvanoto , toifc ABopanm for Im; t 0. Addend arid 

1 H * £DO frt/isfyY, HuejI t*. 

ImirruviMior Civil Eiralivntfci, at si^Lo# 4 rkigthe Sill of Uu Rams* 
den DoDi Barrov-in-Tiinieai L tt Sevile.—Bumtlftlend Harbour T- 
Conitrimon of the Rut Dock R. Hsndtnoo. 
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SCIENCE IN THE DAYS 1 OF THE 
INQUISITION . 

Gbrdano Bruno. By J. LewU Mcliftyre, M.A., D.Sc, 
Pp xvi + 365. (London :.Macmitl£p and»Co., Ltd , 
190$,) Price ioj. net. 

Galileo: His Lift and Work, By J. J. Fahle, M.LM. 
Pp. xvi + 451; with 27 illustration* (London : John 
Murray, 1903.) Price ids. net. 

I T is a remarkably opportune coincidence that these 
two volumes, dealing 1 as they do with the lives of 
two pioneers of science of the Italy of three hundred 
years ago. should have appeared almost simultaneously 
Each book would be interesting in itself, but when 
taken together the lives of Bruno and Galileo afford us 
a striking insight into the state of scientific knowledge 
at the commencement of the seventeenth century, the 
great advances made by the philosopher and the 
physicist, each working on independent lines, the oppo¬ 
sition which their labours aroused and the manner in 
which that opposition was affected by the character of 
the new ideas which they propounded 
Whether we read the life of Bruno or of Galileo we 
find the same story told regarding the obstacles against 
which the two workers had to contend. These were 
(jf) the widespread and deeply-rooted belief In Aristotle, 
(2) the prevailing opposition to the Copernican doc¬ 
trine, and (3) die.hostility of the Church of Rome to¬ 
wards any philosophy or doctrine which could be in¬ 
terpreted as coming into conflict with the teaching of 
the Bible, eveathough the exponent himself was at 
heart a zealous churchman. 

The philosopher was necessarily brought into conflict 
with these influences at every step of his progress'! not 
so the mathematician and physicist, who, so long as 
he .came before the world as an inventor only, was 
standing on safe ground on which he could gain for 
himself an immense reputation. Accordingly, we find 
that while Bruno met with an early martyrdom, and 
his works sank into an oblivlpn from which they were 
not rescued until recently, Galileo's fame never suffered 
extinction, and the petty persecution^ to which he was 
subjected are believed by the presenfrwriter of his life to 
have stopped short of actual persomu torture- 
Giordano Brupo wap borigTet Ntjflp, near Naples, in 
1^48, and at tlie eriatod die {Dominican 

monastery at tfdpllpi.' ^ Hli qdjjJHced views soon 
brqpghtbjm Into trouble. Jit 1576^ fepft Naples, and, 
affpt sojourning tape yeai^ In parts of Jtyriy, 

JMtftcrived ftapy w^l»«i»pew 4 te hay* 

.fljmnd. the spirit of, the tinea but Jpfe lew 

tUfrow-mlmled and little bIok IMenMfiithaft the* 
Catholicism which/he had left wFltalj. «' 

'RfrU, be met wH tired enthuMastk 
4 brt iappait nd'Odmlratlon o( 

Here Be brought 

»* 8 .-«**»»*•■ 
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Not contented, however, he migrated to England and 
tried to establish a footing in Oxford, where he found 
little encouragement from a University in which im¬ 
plicit belief in the teachings of Aristotle was enforced 
by lines syid penalties. His career was cut short by his 
success in 11 flooring " his opponent In a controversy. 
We note among many other interesting points that 
11 what Bruno condemned in Oxford was the undue 
attention it gave to language and words, to the ability 
to speak in Ciceronian Latin, and in eloquent phrase, 
neglecting the realities of which the words were signs. >v 
In London the French Ambassador, Mauvissltre, gave 
him a home, and he became acquainted with Sidney, 
Grevibe and other distinguished men. 11 No fewer 
than seven works from Bruno’s facile pen were pub¬ 
lished in England. ” His experiences of English life in 
the Elizabethan times are interesting reading, but the 
English attitude of indifference to his teachings appears 
to have been highly irritating to a man of his dis¬ 
position. At Wittenberg (1586-1588) he lectured to a 
sympathetic and appreciative university, end published 
a number of important books; as his biographer re¬ 
marks, it was the last or nearly lagt spell of happiness 
that lifeuhad in store for him.' At Heltnstadt he was 
legs fortunat* being excommunicated by the pastor 
Boethus. In 1590 he left for Frankfort, where he super¬ 
intended the printing of' hll two great works 11 De 
Mlnimo ” and 11 De Immenso. ” 

Bruno's desire to be received back into his church 
probably formed one of iis motives for accepting an 
invitation from one Mocenlgo, of Venice, which proved 
to be his death-trap. \ tew months later hetpwps 
denounced to the Inquisition, his case came before a 
tribunal, and he was sent to Rome* where, afftr a 
period of incarceration of about seven years, hfi 
burqt as a heretic. 

Qf Bruno’s philoedphy we can only touch on a few 
points. He believed in an infinite deity and an fai- 
fihity of worlds, his argument in favour of the latter 
doctrine being based on the perfection of the universe- L 
There is room in the universe tor an jnfiAity of worlds, 
Bruno would contend, and«a universe containing them* 
must be more, per feet tipg, one without ttiefn, there¬ 
fore we can&ot beliefs in pivine perfection without 
admitting their existence. f Of the “ coincidence of 
contraries," now tietter jbidficstqpd to mathematician^ 
as the " change of sjp£_‘li| passing through In¬ 
finity, 'Bruno gives sdM^iUEustrations which now¬ 
adays appear curious, fop example, the coincidence 
of Infinitely quick and , krfnUefy' slow motions Is 
deduced from the fact thwTa body moving Infinitely 
qufcklyin airotfk lt At tottont at every point of 

thegntftapd, Itfireforul states still " (p. 179). His 
aeOpS dt S4t) led Bruno In 11 D% 

^khtlmlB " to tiptmilate *-geometry, offered as a simple 
|tatloQ, of Eudld| of is diffkuJt to judge by 

Balding stihdardl In regard to rectifying the drde 
I* the ajtfcnate cpll^ldcnce of arc and diotj, lie 
^aa^’wel] with g&dbrn theory, buc hb 0Jd not 
of otumape could pm be egdat to 
Sfanother shap# except approximately, Aja 
aihgie^dcrgh ft could be^ult^fed indefinitely, could 
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only be divided into two equal parts ; a circle had .not 
an infinite number of radii, for from the centre only 
dx lines could be drawn; a line could not always 
be bisected, for it might contain an odd number of 
atoms, and geometrical bisection was at best an approx¬ 
imation. 

In his views on the value of riches, on progress, 
peace, happiness and such matters there is little to 
which objection could be raised nowadays. He 
appears to have believed in the transmigration of souls. 
In other matters of religion he arrived at views not dif¬ 
fering much from those of a thinking man of the pre¬ 
sent age. He approved of religious worship as 
appealing to a class of intellect to which a purely 
philosophical religion would be incomprehensible. 

Against the philosophers who, in the words of 
Socrates, " think they are wise when they are not," 
Bruno casts many a dash of sarcasm. 11 Many of the 
Peripatetics, M he says in the Cena, 11 grow angry and 
flush and quarrel about Aristotle, yet do not understand 
even the titles of his books 11 (see p. m). Does not this 
represent the position of the average present-day 
politician in regard to the Fiscal Question ? 

Bruno's philosophy was so far in advance of the 
narrow views of his time that he could not fall to make 
enemies. His endeavour to influence men for the better 
brought on him a fate which others had shared before 
him, and his name was quickly forgotten, not to be 
tostored Until nearly two centuries later. 

The discoveries of Galileo have been brought more 
conspicuously before the world than the philosophy of 
Bnfto, and their study presents little difficulty to the 
least advanced student of physics; nevertheless, there 
Is much for everyone to learn from a perusal of this 
excellent biography. His discovery of the pendulum, 
whether from observations of the famous " Lampa di 
Galileo/ 1 at Pisa or otherwise, his restatement of the 
principle of Archimedes, his claims to be regarded as 
the inventor of the telescope, his discoveries of Jupiter's 
Satellites, and of the appendages of Saturn, recognised 
as a ring forty-six years later by Huyghens, his observ¬ 
ations of the crescent form of Venus, of the mountains 



into conflict w^h the autheffitfoe^^^ 

showed their animosity against Hfrn by (feting 
loss of lectures and by die countless little 
which the dona of unenlightened universities have frtutkf 
the earliest times brought to beer against men of }$£$* 
pendent reasoning power* The seme hostility 4gglnst 
Galileo was maintained by Plea up to the end. 

His happiest years were spent as professor atPadua, 
where students from all parts of the world flocked ttK 
hear his lectures and to receive private tuition from 
him. His classes overflowed the great hall of thenifiW 
verslty, and he even had to lecture in the open air. Htyt 
discoveries attracted the admiration and esteem of the 
great potentates of the age, and his telescopes were 
eagerly sought for. His very success was indirectly 
the cause of his later troubles. That there is no rest 
but the grave for the pilgrim of science is well iUjua- 
trated by his experience. For though his public duties 
only occupied him for sixty half-hours fo the year (p, 
118) his time was so taken up with private pupils that 
he gladly accepted an offer from his friend and old 
pupil, Coslmo II., Grand Duke of Tuscany, of a per¬ 
manent endowment for research under the title of First 
Mathematician and Philosopher. * 

So long as he was under the Venetian Republic 
Galileo breathed m a free atmosphere. A comparison 
with Bruno’s unfortunate experience in no way con* 
tradicts this view. Galileo was only appointed at 
Padua in September, 1592, about two months after the 
Venetian tribunal had concluded its sittings on Bruno, 
and it further appears that the State offered consider¬ 
able resistance to Bruno's extradition, and only yielded 
to Papal pressure after it had been pointed out 
that Bruno was not a Venetian subject, and further 
that he was the subject of charges instituted previously 
in Naples and Rome- It was not till eighteen yeera 
later that Galileo left Padua for Florence, where Ms 
real troubles began. The discoveries of Ms tdetyCOM 
excited the hostility of the Aristotelian faction,' 1 mtt 
they supported the Copernican doctrine to such an ex* 
tent as to bring Mm under the ban of the Romish' 
Church. He was denounced to th& Inquisition in s 6 n^ 


of the moon, and of sun-spots, his attempts to solve 
the problem of longitude at sea by means of Jupiter’s 
satellites, his investigations on floating bodies, and on 
uniformly accelerated motion, his discovery of the 
Ubrations pf the moon, his geometrical and military 
compass, all these and many other results of his genius 
are well and faithfully described. 

In regent to the telescope we infer that, although the 
Inverting felescbpe had been previously arrived 41 by 
itdderit bp Dutch opticians, Galileo 1 * erecting fete* 
scope wlft concave eyepiece embodied a different 
principle, W the biographer mightT»ve made tidi 
point dearer. ' ^ 

Of the difficulties against which OftRfeo bad fp 
contend much Is said. IQ* futile early htfempt* to 
Iritain a ctfair of mtt aflait 

at Pfsd whan tie was only Jtrenty-fiy*: Mfiaitty 

Ofefti wtojwt iaH Mr 10%. .Mo 

fibf 4octrip«r«f AAstaabrmiWt^Mi 
1<!W§»?9^ 6$T, 


but it was not until 1633 that proceeding* wore taken 
which reculted in the philosopher of seyenty yean being 
bound by oath to abjure the paftoDlcan doctrine M 4 ' 
being treated aa a prisoner, for the .last nine yeate af 
hi* life. During tbw&ty iti.M*dnile^rStiend ari^ 
Arcetrl, hife interest tit Mfdnc 4 <MMr‘Wgw despite 
infirmities, and he dMolted: jblf attention 
problems on which 'he was still at llbfcri^J&dkgirate 
offinlbns, That Qflilto (discovered rtis principle 
virtual velocities Is a^fact tbettoy ed$y as nbwe'ito 

In all theJwooesillnci against Galilee 
inciter amf atony/ Plfai flgikes prominently. hM 
abtdoate *^ril ofjjb* 
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of tlb., because they were able to quote chapter 
verse In which Aristotle assured them chat such Is 
;tfcs lent." 

Others later on positively refused to look through his 
telescopes or to test his experiments on floating bodies. 

1 The connection between music and mathematics was 
maintained in Galileo's case. He played on the lute 
and his father was a well-known authority on music. 

Of the books themselves we can speak irt the highest, 
terms. Dr. McIntyre has evidently made an ex¬ 
haustive study of recent editions of Bruno's works. 
His is the only English work dealing completely with 
Bruno's life and philosophy* and it Is illustrated by a 
frontispiece of the statue erected in 1889 on the site on 
which Bruno was burnt. Mr. Fahie has been fortunate 
to secure the assistance of Prof Antonio Favaro, him¬ 
self the author of a monumental collection of Galileo's 
works. Every minute point, such as the familiar 
u Eppur si «muove " anecdote is examined critically 
and the book is beautifully illustrated. 

Let us not close these volumes without comparing the 
positions of scientific workers three hundred years ago 
and at the present time. The comparison brings little 
credit to our nation. Science teachers haVe quite 
recently been deprived of their posts, and their careers 
have been ruined fay inquisitions. The attitude of the 
peripatetics towards experimental science finds its 
counterpart in the attitude of the modem "practical 
man " towards all pure science above B.Sc. standard. 
As for the hostility of Pisa towards Galileo, It has 
been pointed out elsewhere that workers at the two 
Older English Universities have, In several cases, had 
tp contend against similar and equally persistent op¬ 
position on the part of their Alma mater quite recently. 
It it true that men are no longer imprisoned, tortured, 
or burnt on account of their convictions But, on the 
other hand, philosophers and mathematicians to grand 
dukes have ceased to exist. G. H. Bryan. 


A MONOGRAPH ON IMPORTED PARROTS „ 
Parrakeets A Handbook to the Imported Species. 
By David Seth-Smith, M.B.O.U., F Z.S. Pp. xlx+ 
a8i; with ao coloured plates and other illustrations. 
(London: R. H. Porter, 1903.) Price 405. net 

M R. SRTH-SMITrt'S valuable monograph of the 
imported species, of parakeets la now complete, 
forma a handsome, well-proportioned volume. 
Scientifically speaking, there la no distinction between 
HK" jrnd a, 11 p&njjkeet,'' tfae latter word faplng 
ynmip a popular pern used for the smaller parrot* 
m applied any particular family, p^*te 

^fMpe spades Vflth long or short tails. The title of tfaip 
Mt therefore be Interpreted ip the sente th 
'Jvfcfck Jt b generally used by avioulturists^ The wetfr 
of about x$> aperies belqpgtog to the fafotBes 
and Priffadd* (abbfamilier 
ConiullUB, " PblieornTthinm, and 
kOM: thlrtopthrtp.apadas nfc % 

-eMc^ted coloured pistes, s 
ofliluetm) m*M thetext; 


' anting and rother habits,' 


Moreover, the author has been careful to indicate the 
work or works in which a coloured Illustration of those 
species hot figured by him may be found. Full and: 
most useful directions as to feeding and managing 
the different species are given, as well as for breeding 
those species which have reared, or are likely to rear, 
their young with us. It is also pointed out which 
species are^most suitable for large aviaries, and sVhich 
ire more adapted for smaller cages. The whole book 
throughout is> most readable and Instructive. For as 
well as all worth reproduction which has been written 
about the different species in captivity, the author has 
collected from the folios of Gould, Mr. A. J. Camp¬ 
bell's 11 Nests and Eggs of Australian Birds," pr* 
Mivart's 41 Monograph Of (he Loriidie," and many 
other works a great deal that haB been Writted about 
the life-history and habits of the birds in a wild state, 
so that his work forms an excellent history of- these 
beautiful birds, and is alike interesting to the field 
naturalist and the avteulturlst. 

Turning over these interesting pages we notice 
especially the lorikeets or brush-tongued parrots, some 
of the most gorgeous of the tribe; the familiar cocka- 
tielp which, with the exception of the budgerigar, is 
the commonest Australian species with English bird- 
keepers, breeding regularly in captivity; and the 
numerous race of the American conures. This group 
contains two species of espedal interest, via. the Caro¬ 
lina conure and the grey-breasted parakeet:' The 
former is the only North American parrot, and 
although once so abundant, seems likely to share the 
fate of the passenger pigeon. The latter, belonging 
to a genua containing but two known species, la on* 
of the most interesting in the whole parrot family 
from the fact that these are the only nest-building 
parrots known, with the exception of die love-tArds 
(Agapomis), which line their nest-hole with the pliant 
pieces of bark from green twigs, and may therefore 
be termed nest-building parrots. The present aperies, 
however, builds a large neat of sticks Among the 
branches of tall trees, which no other parrots, so far 
as is known, ever do. , It is gregarious, always Hying 
In flocks, and the nests, which perhaps at first are 
■ingle aifd^ inhabited by a, single pair of birds,' Are 
gradually added to until w became Of enormous sis* 
There is a porch to eac* chamber, and (be present 
writer has often seen tfee black beady eyes of these 
little parrptt peeping optfshfc passed! under tree* bear¬ 
ing, these woqderful neSts. 

Then we come to the large genus Palsornts, to 
which belongjmjTots thptfeaye been known to civilisa¬ 
tion from a remote peptyd, **.£. (he blossom-headed 
, perrAkeet, believed to have been described in M fifth 
| Century n.Cr The restricted genus Polytelis IndudU* 
the beautiful parakeet known to Australians n 
11 green leak," The love-l^rds are remarkable, a* 
before dwrttioned, M thri t neat-building Jubte^and 
those gorgeous little birds, the haagibg parakeets, 
ft* their furious ■ habit Of 1 suspending dtegurivAt 
heed downwards when stee ping. An^^ tooe^pecks 

tt*s the. be»t^wrtw»j th« r iftNdy hoported 
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Alexandra parrakeet, discovered during the Stuart 
Expedition Into central Australia in 1862; the paradise 
parrakeet, classed with the golden-shouldered parra¬ 
keet as the most lovely of all the Australian parrakeets, 
and the splendid parrakeet the wonderful colours of 
which, as well as those of the species last mentioned, 
arc displayed on two of the plates. 

It has been the aim of the author to make the pre¬ 
sent book a complete monograph of the imported 
species of parrakeets. New species may be expected 
to arrive from time to time For instance, when the 
first part of the work was issued no living specimen of 
the varied lorikeet ( Ptilosclera versicolor) had ever been 
known in this country, but a few months later a few 
pairs reached London, and this species has accordingly 
been included (with a coloured plate) in the appendix, 
in which additional information respecting several 
other parrakeets is to be found. O. V. A 


MULTIPLICATION TABLE . 

Table of Multiplication, Division and Proportion for 
the Ready Calculation of Quantities and Costs, 
Estimates, Invoice Prices, Interests and Discounts, 
Weights and Strengths, Wages and Wage Pre- 
mi urns. By Robert H. Smith, M.I M E , &c 

(Westminster; Archibald Constable and Co., Ltd., 
1903.) Price 6s. net. 

HIS consists simply of a gigantic multiplication 
table for every figure up to roo times 160, there 
being 100 horizontal lines of products arranged in 160 
vertical columns on a sheet 5 feet Jong and zi( inches 
wide The sheet is mounted like a map upon canvas, 
so as to open at any part of the length and exhibit 
two pages, each page containing 10 vertical columns 
indexed right and left with every 10th number up to 
100. To guide the eye wider spacing is provided at 
every fifth line and column, and still wider at every 
tenth, as in logarithm tables The index numbers 
are equivalent to a repetition of the first column on 
every page, so that any line up to the 100th can at 
once be found. As in any other multiplication table, 
the figure found at any place is the product of the first 
figure on the line and the top figure of the column on 
which It Is found. 

On the back of the sheet are a corresponding series 
of pages on Which Prof. Smith has explained how the 
table may be used for all the purposes described In 
the title. 

If two numbers have to be multiplied together the 
product can, of course, be read directly if they do not 
exceed 100 and 160, but If that was all the table was 
for, even thpugh it is well arranged, it would hardly 
be worth getting out of its place. If only one of the 
figures exceeds these by not more than two digits, it 
may be broken up into two parts, e.g. 3781 into 3700 
and^8i, and the two partial products read, preferably 
In A single column whan that is possible, and mentally 
added. If both factors exceed these amounts then four 
partial products have to be found, and two columns 
must bo employed, which may be on different stages. 
MO. 1796. VOL. 69] 


This necessitates writing down the four partial 
ducts of probably four digltsr each, and taking care 
that the units place is properly placed In each. Then 
on adding, the product is found exact, of course to &e 
last figure. It is not worth while in this notice to 
refer to rules or practice as to placing the decimal 
point if the factors contain decimal figures. 

Division, of course, is performed by finding the 
quotient in the body of the table on the line or column 
of which the first figure is the deviser. Then the 
quotient will be the first figure of the column or line. 
This is only possible when the dividend is an exact 
product of two numbers not exceeding 100 and 160. 
Of course, in practice it never is, and then interpolation 
is necessary. Prof. Smith gives two methods. 
Where, however, both the diviser and quotient exceed 
100 and 160 the double interpolation necessary seems 
to the writer to involve so much trouble, and to provide 
such opportunity for mistake, that he would prefer 
to perform the operation with/a pencil and paper in 
the usual, of the school if slide rules, logarithm 
tables, or calculating machines were not sufficient or 
available. 

Simple proportion can, of course, be performed where 
the four quantities are all actually existing in the 
table by direct inspection, but again, in practice they 
never would be, and interpolation, either single or 
double, would be necessary, 

The other processes described in the title which 
involve one or other of these operations are explained 
in the text on the back. It might very well be that 
for certain classes of calculation or of office work 
where the computer or clerk had the same kind of 
thing to do indefinitely, the table would afford the 
readiest means of finding an exact result, but for 
general use by people who could not for want of 
practice be quite adept, it is a question whether the 
constantly recurring interpolation complication would 
not give more trouble than direct arithmetic, besides 
leading to endless mistakes C. V, B. 


TJf£ ZOOLOGICAL RECORD FOR 1902. 
The Zoological Record, vol . xxxix., relating chiefly to 
the Year 1902. Edited by D. Sharp. (London; 
Zoological Society, 1903.) 

LTHOUGH on the title-page this volume, which 
slightly exceeds its predecessor in bulk, bears the 
date 1903, as a matter of fact it was not in the hand* 
of the public until the beginning of the present year. 
This slight delay, as the editor informs us, is more 
than accounted for by certain unexpected'thahgm in 
the staff of recorders, notably the loss of the services 
of Prof J. A. Thomson, who has felt himself caim¬ 
pelled to relinquish the compilation of that very im¬ 
portant section of the undertaking entitled M General 
Subjects.” His place, apparently at short fwtfoe, hiri 
been taken by the editor, who, in addition, Is respon¬ 
sible for the insects, a a welt aft for the general aipw 
vision of the whole ttkfc'aod tnust therefore have fced 
very hard work to complete hie task so nearly wftfto 
the appointed time-limit. The other contributor* -fh* 
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L J£p|f#f whose cooperation the editor has to deplore are 
Wqf. Herdman and Mr. W. A. Drown. 

In these circumstances, we have to offer special 
congratulations to Dr. Sharp on the appearance of this 
volume. We may at the same dme take the oppor¬ 
tunity of mentioning our satisfaction at the decision 
of the council of the Zoological Society to continue, at 
mil events for the present, the publication of this in¬ 
valuable record. Without in any way disparaging the 
11 international Catalogue of Scientific Literature/ 1 it 
is quite certain that. In present circumstances, the 
zoological portion could not be issued with that prompt¬ 
ness which renders the 11 Record " before us so Invalu¬ 
able to working naturalists. 

Since all the contributors are specialists, thoroughly 
acquainted with their respective subjects, there is little 
or nothing to criticise In the technique of their work, 
and the present volume seems remarkably free from 
typographical errors. As usual, some of the recorders 
treat their subject, both in the way of introduction and 
in the class of papers quoted, at much greater length 
than others. In some sections—the mammals, for ex¬ 
ample—it appears to be the recorder's custom to 
exclude papers which do not contain absolutely new 
matter, and also those in which there is merely more 
or less incidental allusion to the particular subject, or 
summaries of previous work. In other sections— 
like the one on echinoderms—precisely the opposite 
course is followed, papers containing even the most 
remote and unimportant references to the subject being 
catalogued. Consequently, some of the pages in the 
section last cited look more like a geological than a 
zoological record. 

It is not, of course, for us to decide which course is 
pieferable. If, however, the more comprehensive plan 
is necessary in one section, it is apparently required in 
all, and vice versd. The universal adoption of the 
fuller plan would largely increase the bulk of the 
annual volume, while if the system of elimination were 
followed throughout, its size would be proportionately 
reduced. 

As an instance of our meaning, we may note that 
some writers quote the articles on their respective sub¬ 
jects from the volumes of the 11 Victoria County 
History/ 1 while by others they are omitted. Again, 
In one section (Echinoderms) we find the " Guide to 
the Dublin Museum" entered, which is surely un¬ 
necessary. In the same record also occurs Prof. 
SoUas’s paper on the method of investigating the struc¬ 
ture of fossil animals by means of sections, a paper 
which should have appeared only in "General Sub¬ 
jects,” where Lt la conspicuous by Its absence. 

How absolutely essential to zoological Workers—If 
they ere to avoid using preoccupied names—is the 
prompt appearance of the “ Record 11 may be inferred 
front the long list of new generic and subgeneric terms 
at the end of the present volume, which runs to 1$ 
p*£ea, against 16 in Its preddbessdr, 

* > In conclusion, we may direct attention to the se^ugst 
Jtot authors would send copies of their papers to the 
rddH#. Labour would thus he sated to the recorders, 
'tty# t br pr ompt Insertion of papers would be secured. 

R. L* 


OUR BOOR SHELF . 

sEther and Gravitation By W. G. Hooper. Pp. 
xiv+358. (London. Chapman and Hall,* Ltd., 
1903.) Price 12*. 6 d. net. 


From a psychological point of view this treatise of 358 
pages ig very interesting. The author ” has en¬ 
deavoured to perfect a theory which will bring atherial 
physics .more into harmony with modern observation 
and experiments” He "has taken ^Newton’s Rules 
of Philosophy as his guide in the making of the new 
theory, as he believes that if any man knew anything 
of the Rules of Philosophy, that man was Sir Isaac 
Newton 11 

These rules are — 

(z) "Simplicity of conception." "If there are 
apparently two causes to the same phenomenon, then 
the simpler cause is the true and correct one/' 

8 2) " Agreement with experience, &c/ v 
3J " Satisfactorily accounting for and explaining all 
phenomena sought to be explained/’ 

These rules are first applied to gravitation. " The 
Law M (of gravitation) " is not a simple law. It is 
compounded primarily of three parts, ist, a primitive 
impulse; 2nd, a centripetal force; 313ft, a centrifugal 
force. To these must be a^ded the three laws of 
motion.” 

No known medium has been found to be absolutely 
frictionless. " Accepting therefore experience as a 
guide we are compelled to come to the conclusion that 
there is no such thing in the Universe as a frictionless 
medium. Such a hypothesis is contrary to all laws 
and rules of Philosophy,” " and therefore as either ex¬ 
perience or a frictionless medium has to go, we will 
part with the frictionless medium.” "With the pre¬ 
sent conception of a frictionless aether, however, it is 
philosophically impossible for the ether to exert force 
on any body that may exist in it Because to the ex¬ 
tent that it is frictionless, to that extent it ceases io 
possess mass. If it does possess mass, then it cannot 
be frictionless/’ ' ■ 

The next point dealt with is matter, which is thus 
defined" Matter is that which can be perceived by 
the senses, or is that which can be acted upon by 
motion, or which can exert motion. 11 

Incidentally we learn that vortex atoms cannot be 
cut in two. " It will be found that when the knife is 
brought near tc them they seem to recoil from the 
knife.” 

Chapter iv. is entitled " ASther is Matter/ 1 In this 
chapter we learn t something of the constitution of 
atoms. 


" If therefore it hqlds>good In Philosophy that thf 
small things are the index to the greater, then the con* 
verse holds good, that whcA is true of the large is true 
of the small, and that the laws governing the great 
also govern the small. M " So that gathering up those 
chief properties of the earth to whfch I have already 
referred, and applying them to an atherial atom, or 
any other atom It necessary, we arrive at the con¬ 
clusion that an atom miist be spherical in shape, must 
possess rotation, and must have an orbit, must p os sess 
polarity, and also be subject to the universal Lajrof 
Gravitation.” "Further, If we are to be strictly 
correct. In our analogy between the earth Sod' the 
atherial atom, its pplar diameter must be shorter fhSfr 
Its equatorial diameter, as that is one of the fact* 
observable regyunAng the shape of our earth.”. 

Similar Hnet of argument are applied in succeeding 1 
Chapter* to beet* light, electricity, and the uitfvene ia 
general* The author has read many-books. Ho hsa 
not always succeeded in understanding *ttom. , 
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Highway Construction in Wisconsin. Bv E. R. 

Buckley, State Geologist of Missouri. Pp, xvi+ 

339 * (Published py the State at Madison, Wis , 
, T 903 -) ' 

This book forms part of the Economic Series of works 
"published by the State of Wisconsin, and is an 
evidence of the trouble that is taken in the United 
States to furnish the officers having charge of the 
Various departments with the fullest information as 
to their work that is available. 

It contains eight chapters, relating respectively to 
the classification of highways, and the agents that 
destroy pavements; materials used in improving high¬ 
ways; methods of constructing different kinds of pave¬ 
ments ; drainage; pavements constructed in the larger 
cities; abrasion and cementation tests. 

In the introduction the writer points out that a pur¬ 
chaser or seller who is separated from a railway 
station by ten miles of good roads is actually nearer 
his market than the person who is separated by five 
miles of unimproved roads. Good roads mean heavier 
loads, more rapid transit, and a longer life for vehicles 
and horses. 

That such a work as that now under notice is 
urgently required in the State of Wisconsin may be 
inferred from a further statement made by the author, 
that a dog is able to draw a load to market m many 
European countries which a horse cannot draw in the 
United States, and that up to the present time high¬ 
ways in Wisconsin are simply narrow tracks connect¬ 
ing different parts of the country, the one idea of con¬ 
struction being to fill the gullies and level off the road¬ 
way with such material as might be closest at hand. 

There is some useful information contained in the 
book as to the tests carried out by the State for ascer¬ 
taining the relative wearing values of different kinds 
of stones used in road-making, from which a lesson 
might well be learnt by the county councils In this 
country as to the advantage to be gained by main¬ 
taining an establishment lor supplying their road 
surveyors with trustworthy data of this character. 

There is one kind of pavement in use in some of the 
cities that might with advantage be used in this 
country, that is, blocks made of asphalt ahd laid In 
tin same way as granite pavings. This pavement is 
stated to be non-slippery, while at the same time it is 
noiseless and non-absorbent. The cost is about the 
same as sheet asphalt. 


LETTERS TO THE EDITOR, 


| The Editor does not hold himself responsible for rfSffitwiA 
expressed by his correspondents . Neither cap he uiSert $3 
to return f or to correspond with the Writers of, r sfoHet 
manuscripts intended for this or any other part of Natl/Hfe 
No notice is taken of anonymous communications.] 


The Occurrence of Thorium In Ceylon, 


Tub Government of Ceylon determined last year to carry 
out, with the cooperation of the scientific and technical 
department of the Imperial Institute, a systematic survey 
of the economic minerals of Ceylon. Mr. A. K. 
Coomaraswamy and Mr H. G. Parsons were selected to 
conduct the survey In Ceylon, and to dispatch specimens 
of the minerals found to the Imperial Institute for chemical 
examination and commercial valuation. Among the speci¬ 
mens thus received were those of a mineral existing In 
small black cubical crystals found in the refuse from gem 
washings near Bolangoda. in the Sabaragamuwa Province, 
which had been identified by Mr Holland, a resident in 
Ceylon, as probably uranlnite or pitchblende The same 
mineral has been since observed by Mr. Coomaraswamy in 
a vein of pegmatite at Gampola, In the Central Province of 
Ceylon p 

The specific gravity of the mineral was found to be 9 js, 
and an analysis by Mr. G. 5 . Blfke, of the scientific staff 
of the Imperial Institute, furnished the following results 1 — 


Thonum oxide ... ... ThO a 

Cerium oxide . ... CeO. 

Lanthanum and dldymium oxide U> 0 | 

Zirconium oxide " ** 

Uranium oxide 
Feme oxide 
Lead oxide 
Silica 



Par cam- 

. 76 ’M 
} 

trace 
■ ™J 3 

. ZB 

o-ia 


99*93 

The mineral is clearly not pitchblende, since the per¬ 
centage of ox(de of uranium is only about is per cent., 
whilst the principal constituent is oxide of thorium (thorla), 
which Is present to the extent of more than 75 per cent., an 
amount far higher than that contained In any mineral 
hitherto examined. This mineral appears to be new, and 
1 suggest for It the name of thonanite Since it la radio¬ 
active, it will no doubt be found to be an important source 
of radium or radio-active earths, and will probably furnish 
helium, points which will be Investigated as soon ss more 
material has been obtained. 

A second part of the same specimen furnished the fallow¬ 
ing results on analysis — 


Practical Chemistry . Part ii. By William French, 

M.A., F.I.C., and T. H Boardmnn, M.A. Pp 
xlli+iafi. (London: Methuen and Co., 1904.) 
Price u fid. 

This book contains a well arranged series of experi¬ 
ments of a kind suitable for young students who have 
already spent* a fair amount of time at practical 
cbemiBby The physical properties of gases, the laws 
of chemical combination, sulphur and its compounds, 
some nitrogen compounds, and carbon and its simpler 
compounds, ate among die chief subjects included In 
the volume* 


Thonum oxide 
Cerium oxide 

Lanthanum and didyroium oxide 
Zirconium oxide 

Uranium oxide . 

Ferric oxide . 

Lead oxide . 

Silica 

Insoluble residue . 


Specific gravity 


TbO, 

CeO. 

Lijd, Dl.O, . , 
ZrO. 



Far cant 
7 SS 4 

6*39 

D-SI 


3-68 

11*19 

** 9 ® 

S; 

0-41' 



Marsh-Counttf gambles. By Herbert W. Tompkins. 
Pp. xl+307-r (London: Cnatto and Wlndue, 1904.) 
Price 6s. 

Me. Tompkins oonflnee his rambles, with -fort excep¬ 
tions, to the marshlands east of the road which, leads 
fra0i Prittlewall to Maiden and Colchester, end snath 
of. the road tana Colchester to St Onytfc. Hb dose 
net protend to'oiler the- reader detailed 'description of 
villages end l«t» but ifcdur to provide aa intereedog 
nairimto in sHwfc hbtwy and kgend are in^deahdly 

tottcned upon^ jjl fllhrttte - excepwSt of s.hiqli|^iH» 
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The two lets of analytical data prove that the materia! 
has essentially a uniform composition, the difference# 
obaerved being apparently dun to inclusions of items' ja 
die second portion analysed. 1 

In the meantime Sir WllllOm Crookes hss ret 
specimen of die supposed pitchblende from Ceyloa, 
found It to be raoldactlxe to about the same extent,-it: 
Cornishjpltchbkhde. ' J “ 

SfrWHJtam 

of his specimen 1 which !■ 1 
The matted AtaeralwAtada ^eefouaditt, : 

" tSssBTiiirssr 

ifti frwored ufilbU' A 
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rdtietofrluftra. The apedflc gravity wm 4-98* 
Bwu furnished the following mulls ■- 

Tfcftriata oxide .. Tb0 9 

uIhd etide (tod Cerlans earths) .. CeO a 
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This mineral li therefore thorite, consisting chiefly of 
thorium silicate. Both these minerals are under further 
Investigation at the Imperial Institute. Careful explorations 
are now being made as to the extent of their occurrence 
In Ceylon. 

It la obvious that apart from the scientific interest attach¬ 
ing to the determination of their composition, the discovery 
in Ceylon of two minerals rich In thuna, now so largely 
employed for the manufacture of incandescent gas mantles, 
may be of considerable commercial importance 
Imperial Institute, March 29 Wyndham Dunstan. 


Ionisation of Air 

Son experiments have been recently made at the 
Cavendish Laboratory which seem to throw light on the 
question of the 11 spontaneous 11 ionisation of air The 
anticipation of a detailed report of these in a short summary 
of the results obtained may serve some useful purpose by 
preventing a waste of energy on the part of others who 
are engaged In investigating the same subject. 

The experiments consist in the determination of the 
saturation current through rectangular vessels, lined with 
the metal under investigation, the volume of (he vessels 
M*tf cap able of alteration by the motion parallel to itself 
of one of the sides of the vessel On plotting a curve the 
Ordinates of which are the saturations currents and the 
abscissa the distance of the movable side from the side 
Opposite to It, it becomes clear that there are two separate 
distinct kinds of radiation causing the ionisation of the 
gas:—(x) a radiation coming from the sides of the vessel 
which Is completely absorbed by some 5 cm of air, and 
which, therefore, when the volume is considerable, gives 
an ionisation proportional to the Buriaie of the vessel, (a) 
a'much more penetrating radiation, which at all volumes 

f ives an Ionisation proportional to the volume of the vessel. 

urther experiments were then made by surrounding the 
vessel with lead sheets about 3 cm thick and repeating 
the determination of the variation of the Ionisation with 
the volume. The lead screen diminished the Ionisation; 
this method it was possible to discover which part of 
i radiation suffered diminution. 

Up to the present time four metals have been investi¬ 
gated, lead, aluminium, zinc and tin foil. Of these, in 
tM absence of the screen, the first Lhree gave approximately, 
the same value for the penetrating radiation causing 
Whim Ionisation, The absorbable radiation causing sur¬ 
face Ionisation was greater for the aluminium than for the 
sine, and still greater for the lead. When the screen was 
Opened the penetrating radiation 'was diminished to about 
'iWMfths or Its value for three metals. In the Mad 
dnd ibe Aluminium the vawfo of the surface Ionisation re- 
mefo ad Unmflflred by the screen, but in the sine this wab 
Mfiltd, and fell to about' three-fifths of Its original 


- Tma tin Was quite peculiar In its, behaviour. The normal 
Wte Ionisation eras onfy about one-third of that Jn^tbp. 

■ ton the screen was applied both dip 
me lohlietloop fell In the samr^pro- 
of their furrier values. ,L • 
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e secondary radiation given pjf Mar 
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an arbitrary unit, the values for the Ionisation caused J» 
one square centimetre of surface of the metals are a# 
follows;—lead 386, tin 33, aluminium to. zinc 79. Cfc} 
the sapne scale the values of the Ionisations due to the 
penetrating radiation in 1 c.c. of air enclosed In a vessel 
of these metals is for lead, aluminium and zinc between 
3 a and a>8, for tin It Is o 9. * J 

It is probable that many of the discrepancies that have 
appeared between the results obtained by different physicists 
may be explicable by a difference In the metal of wnkh 
their veijpls were composed. For example, It \$ dear that 
it aught be possible to detect the affect of g screen on e 
zinc vessel, while In a lead vessel the diminution of 
ionisation due to the same screen would be Inappreciable: 
similarly, it would be possible to measure In a lead vessel 
effects due to the surface radiation which could not possibly 
be detected if zinc were substituted for the lead Further 
experiments on different metals, and with other modifica¬ 
tions, are in preparation, which it Is hoped will throw more 
light on this interesting problem. 

Norman N Campbell. 

Trinity College, Cambridge, March as 


Respiration la Frogs. 

Is the buccal cavity of the frog a respiratory chamber? 
In a letter to Natuxb, March 34, Mr. M. D Hill accept* 
this conception of it, and yet the only evidence which can 
be offered In support of this view is the rich blood supply 
of its lining membrane. The lungs and skin, which are 
known to be respiratory surfaces, are supplied by a special 
; circulation, the buccal cavity is neither more nor less sup- 
plied with blood than the other parts of the alimentary 
tract, which are certainly not respiratory. 

The oscillatory movement of the frog’s pharynx, which 
occurs wben the lungs are filled: and the opening to the 
larynx dosed, is one of a number of points connected with 
the respiratory system which have not yet been satis¬ 
factorily explained The other points ore —(1) the evolution 
of the reptilian method of respiration from the amphibian« 
(2) the meaning of the laryngeal and bronchial musculature 
found in amphibians, reptiles, birds and mammals, fi) the 
closure of the audltus laryngis of the amphibian during 
the respiratory phase, (4) the attachment of part of the 
tronsVersalls and rectus abdomlnie to the pericardium* and 
roots of the lungs; (5) the air in contact with the re¬ 
spiratory surface of the lungs Is always very impure. All 
tn*se points* with the exception of the last, find their ex¬ 
planation in the fpet that the act" of respiration In all^ 
forms Of vertebrate life produce* two effects within the 
lurtgs —(1) air is drawn into the air spaces; (a) blood la 
drawn into the pulmonary capillaries. Further, the rate 
of flow in the pulmonary capillaries, which arc situated In 
the septa between the air cells, is determined by tl}e pressure 
within the ,air cells. The air within the lung Is used as a 
brake fpr tegulatingj the pulmonary flow of blood. That 
1 Is to say, lbs Oct of rtsplrdflon In reptiles, mam mat Wand, 
> birds has two effects, ode 40 1 the 4 lr 'and riiother on the 
1 blood within the Tung In amphibians these.,two effects are 
1 Apparently obtained by mpirjti.rotons. 

\ 1 in The major movement of Amphibian respiration the alt 
• (B ' forced within the lungs bvlha riqtdqs of the pharynx 
! and expelled by the contraction pf the ffidscfa* of die body 
f wall. In bofh'phoset of that mqvbmfent. which are for the 
| renewal of air within the teng. the pulmonary circulation 
i is retarded by 1 the positive pressure of the breathed ah$ 

1 Wheel the kings are filled and die opening of the Jaiyitt 
} dosed, the minor movements set In.' They vary'In duftfsf 
genera of frogs, but taking tbs noisy frog (Jtaia' dOmej# 

1 as a type in which to observe these movements, it vilrm 
| noticed that the body wall muscles* especially His tend#, 
! vervaUs, 1 contract end Gather e*pand the body at the Serif 
■ tbk a*' the larynx is drown -downwards. In eU AntiilWl 
1 Ap iartvnc, pharynx, juid their muSdsa era So dOOdy bound 
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the larynx is dosed in the Inspiratory phase, and parts of 
the transversalls and rectus abdominis are attached directly 
or indirectly to the pulmonary roots 

Thus parts of the muscles of the amphibian trunk become 
Inspiratory In action, for thev contract during the Inspiratory 
phase and tend by their contraction to enlarge the pulmonary 
space If, then, the larynx were to be opened in this 
phase,, air would be drawn within the lungs (regulated In 
its rate of inflow by the laryngeal, tracheal and bronchial 
musculature), and a thoracic type of respiration would be 
thus evolved Thus the minor movements which occur In 
amphibians when the lungs are filled with air are evidentl> 
the precursors of the normal respiratory movements of 
reptiles, birds and mammals 

One other point In connection with the respiration of the 
frog may be mentioned, It has not received the attention 
H deserves The air which the frog breathes is a mixture 
of the air just expired with a fresh supply drawn within 
Its mouth, ' Further, I believe It never emptlds Its lungs 
completely in expiration Thus the air within the lungs 
Is always a highly Impure air That is also the case with 
the air within the pulmonary alveoli of mammals, birds 
and reptiles. The explanation I offer is that when air 
breathing vertebrates were evolved from water breathing 
forms, the oxygen of the atmosphere had to be diluted to 
a proportion more nearly corresponding with the amount 
held In water, to which the system of branchial breathing 
forms were adapted A Keith 

1 London Hospital Medical College, E 


Degradation of Elements 

A statement reported as having been made by Sir 
William Ramsay, that radium breaks down into helium, 
has been received with a chorus of wonder as something 
absolutely new May I point out that in Nature, October 
lo, 1889, p 584, you have something very similar, in an 
account of some observations on gases in sealed tube9, 
communicate by the late Prof. Plazzl-Smyth to the British 
Association in 1889 

The whole of the paper is astounding, stating as it does 
that many substances break down into hydrogen, but 
perhaps the most remarkable part is — 11 Again, an Iodine 
Cube which had a comparatively large quantity of solid 
Iodine granules introduced Into, and sealed up in, its Interior 
eleven years ago, and showed then a splendid spectrum of 
148 measured Iodine lines, extending discontinuous^ from 
red to violet, and had nothing else save these very faint, 
0 uny Images of the three principal lines of hydrogen— 
this tube, In 1889, has not a single Iodine line now left; 
but its spectrum, which Is now brighter than ever, is com¬ 
posed of nothing but hydrogen lines, so that the once solid 
iodine granules would seem to be partly changed into 
hydrogen, and partly deposited on the Inside of the tube 
as a yellow haze, besides leaving a trifle of loose dust ” 

, When in 1894 I saw this quoted In Preston's 11 Theory 
of Heat, 1 ' I thought it momentous, and wondered why it 
had not been followed up and mSfe made* 

Some to whom I have mentioned It consider that it comes 
In the same category as the alleged complete metalepsls of 
manganese acetate communicated by Wohler to Liebig’s 
Ann ale a, vol xxxlll p 308. S H WOOLHOUSB. 

Par miter's School, Victoria Park, N.E., March 14. 

I think it was generally believed that Prof. 
Piazzl-Smyth’e results were due to the Iodine being 
absorbed by, and the hydrogen being evolved from, the 
qfactrodes. There are many other recorded transform¬ 
ations, among them Dr. Samuel Brown's conversion of 
carbon into bftron (or vice wrd, I forget which). The 
difference between the more recent work and the earlier 
consists tn the fact (bat the transformation of radium eman¬ 
ation Into helium Is accompanied by a great energy change, 
White we do not know that the former supposed transform¬ 
ations are. 

Although in all probability the result would be negative, 
ttw re-Investigation of the old recorded cases fa not to be 
discouraged- * William RamSay. 

UnWeriifyi College, London. 
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Remarkable Deetructlon of Birds In Cardigan Bap. 

Thb following incident, which has excited much faWdrt 
here, seems to me to be of more than local interest, and 
be worthy of record in the columns of Nature. 

On Friday, March 18, many of my pupils In the Pwllheli 
County School, on returning from dinner at 9 p.m. v id- 
formed me that 11 hundreds and thousands" of birds— 
starlings, thrushes, blackbirds, woodcock and snipe ■ fa frd 
just been cast upon the shore at high tide. 

Further, that, during the small hours of the morning, 
large numbers had fallen “ dead beat " upon the deck -Of 
a vessel entering the harbour, and also that some had fallen. 
In a helpless and dying condition, among, and evep upon 
the backs of, workmen employed at the granite quarries qn 
the GImblet Rock. At first I was naturally somewhat 
sceptical, but on inquiry in several quarters 1 found that 
my informants had correctly stated the case, and that large 
numbers of birds—all land-birds, be it noted—had been 
found all along the coast from a point some dlstanbe east 
of the town so far as Aberdaron, several miles to the west 
The theories put forward to account for the occurrence were 
many and varied. Some held that electricity was to be 
held accountable—either the ordinary atmospheric sort or 
that uncanny variety manipulated by Mr Marconi Others 
suggested, in all seriousness, a special miraculous Inter¬ 
vention of Providence, on the ground that the frost this 
year had not killed a sufficient, number of the feathered 
tribe 1 

On the following day I visited the shore with the view 
of finding some, clue to the mystery. 1 found enough to 
lead me to believe the following to be the simplest explan¬ 
ation. The warm weather and copious rains of the last 
few da>s must have melted large masses of snow on 
Snowdon and neighbouring ranges This may have caused 
in some of the valleys opening out into Cardigan Bay a 
flood of sufficient magnitude to carry away bushes and 
trees on the banks of the swollen mountain torrents 
Assuming this to have occurred during the night—moon¬ 
less, starless and possibly foggy—it is conceivable that birds 
roosting in the branches would cling to them and be carried 
out to sea At dawn, finding themselves literally and 
metaphorically " at sea," the birds would fly hither and 
chlthcr, and Anally sink exhausted. A strong easterly breeze 
then prevalent would account for the rest. There was, In 
my opinion, abundant evidence of a flood. In addition to 
the birds (thrushes, starlings and blackbirds, according to 
my personal observations) lying about three feet, vertically, 
above the ordinary high-water mark—the Friday mid-day 
tide being a spring tide—1 found many twigs and a few 
good-sized branches of alder and willow, besides a branch 
of a pruned apple tree Several onions and some cabbages 
were lying at the same level as the birds, together with a 
square wicker basket with rope handles. The latter prob¬ 
ably Indicate a flooded garden, which may enable ui later 
to localise the flood. 

The main difficulty to my mind Ilea in the failure of the 
birds to leave their drifting perch before getting oat to 
sea. Perhaps some readers of Natubb better acquainted 
with bird life than myself may be able to throw light on 
this remarkable occurrence. 

C. W. Herbert Greaves. 

The County School, Pwllheli, N. Wales, March ai. 

Distribution of the Nightingale. 

The fact that the distribution of the nightingale is re¬ 
stricted to the drier parts of these Islands la well known, but 
the causes of thb are obscure. If an excessive amount of 
ram be one of them, it la probable that last summer mold 
have had the effect of reducing the number of young birds* 
and consequently of the Immigrants of this spring. t I 
should therefore be much obliged )o any of your reader* 
who live In a nightingale country If they wlu inform tap 
towards May 1 whether they observe shy difference fa tale 
number of these birds. , 

I may mention that the nuthatch, a fated mfafcfa, thon^fe 
not altogether migratory* has a ffatlter range (I have i wmr! 
met with It fa North Wafas, where 1 1M many years), far 
disappeared from here entirely Ail winter, though kefae 
abundant In former winters. AlMvd O. Widfativ 

Uleombe, Maidstone, March 19 . 
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TM& NATURAL HISTORY OF VENEZUELA 

tWljV the title of this volume should be whet U 
’ “ 1 Is Is not apparent IVe know Of British, of 
Ifcanch, and of Dutch Guiana, but the volume before 
'tip fam to do with neither of these political areas, but 
is concerned solely with the central portion of 
Vefiejtuela. The author gives an account of two 
journeys undertaken by him, front Trinidad as a 
.starting point, up the Orinoco and some of its tribu¬ 
taries to within 5° of the Equator. It is ttie land 
of the fabled El Dorado, a land which excited the 
cypldity of the early adventurers of whom Raleigh 
was bne, the home of alleged natives “ whose heads 
do grow beneath their shoulders,” as Shakes¬ 
peare, copying Raleigh, asserted. 

Humboldt and Bonpland dissipated many 
of the illusions relating to this country in the 
early part of the last century, and now wc 
have, from the pen of Mr. Andr6, a plain, 
matter-of-fact narrative which adds consider¬ 
ably to our knowledge of the country. The 
author is well known as a collector of birds, 
insects, orchids, and other objects of natural 
history, and the account that he gives of his 
expeditions is full of interest, replete with 
incident, but told with n modesty and straight¬ 
forwardness which invite sympathy and beget 
confidence. 

The district traversed is mainly one immense 
forest more or less impenetrable except along 
the river-banks. Interspersed here and there 
with open savannahs, and varied with 
mountains of fantastic shape and surpassing 
grandeur. The natural resources of the 
country are great, but the political state is 
such as to obstruct all progress, while the 
interior is difficult of access and the climate 
deadly. The author was foiled in his attempt 
' to ascend the Amdha, but, from what he tells 
us of that mountain, its physical features 
would seem to be like those of Roraima. 

He had repeated attacks of fever, but his 
direst misfortune was in the rapids of Arichi, 
where in a few short seconds the work of 
months was lost, and for weeks thereafter the 
party had to struggle on foot to rearh that 
settlement (La Prfsion) which soitie of them 
were doomed never to see. The account of 
this disaster is told in the simplest and there¬ 
fore most graphic manner. 

But this story of hairbreadth escapes, 
though attractive to the general reader, is not 
what will appeal most strongly to the readers 
of Nature. They will be interested in the 
numerous notices of birds, insects, mammals, 
and orchids which are scattered through the 
pages of the volume, and greatly add to its 
value. There are very Interesting accounts 
Of the gathering and harvesting of the tonka- 
beafi, which forms ope of the principal industries 
tot the Country, and of the collection of the batata 
'toil other caoutchouc containing products. Among 
the orchids. Coithya superb*,' one of the most beau- 
*dfu) of a lovely genus, is the one most often nien- 
tfoned. The flowers are some five inches aerhes. 


are the abode of numberless flocks of wild CqwIj 
among which two varieties of egret are abundant. 

*' It Is from these egrets that the feathers Which 
form so expensive an article of commerce an 
obtained. The small egret ( Atdea candidisstma ) pro* 
duces the most* valuable plumes; from the larger birds 
{Atdea garsetta) a coarser feather is obtained which 
Is not so much appreciated, but the wily dealer can 
sort his plumes so as to introduce a fair proportion 
of the inferior article without danger of detection 
Quite a number of birds have to be slaughtered tc 
produce a pound of feathers, only a few drooplflg 
plumes from the backs of the birds being taken. The 
season for Collecting extends through the months 
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June, July and August; that is through the mating 
aifd breeding period. The egrets are wary birds and 
difficult of approach, fcEcepi when they toi nesting or 
rearing their young,'ahdlt is at this time that the 
collector obtains his feathers. The persistence with 
which the' same localities are chosen by the birdgtfor 
this purpose, year after year, Is an instance of that 

_ 1 _*_I*__1_111_1.1____L'_J_ t. 


rich rosy purple in Colour, and very fragrant. Among extraordinary predilection «p the part pf many birds to 
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(lave been paid for this privilege on a single garcero 
during one season. In spite of the slaughter of 
thousands of these birds, the garceros continue to be 
used by the egrets, but in ever diminishing numbers. 
The beauty of a few feathers on their backs will be 
the cause of their extinction. The love of adornment 
coiqmon to most animals is the source of their 
troubles. The graceful plumes which they doubtless 
admire in each other have appealed to the vanity of 
the most destructive of all animals. They are doomed 
because the women of civilised countries continue to 
have the same fondness for feathers and ornaments 
characteristic of savage tribes." 

In concluding this notice of a very interesting book, 
we have only to add that there are numerous illustra¬ 
tions—of which, through the courtesy of the publishers, 
we reproduce one—a map showing tne author's route, 
And a full Index, 


PATENT LAWS . 

"I" HE question of our patent law legislation Is 
* again coming Into proirilnehce, probably owing 
to its dosC relationship to other great economic con¬ 
troversies now occupying the muid of the country, 
It Is, however, singular that although this is mainly 
an economic Question, the subject or our patent laws 
Is Invariably discussed solely from the standpoint of 
the inventor. There are In reality two Interests which 
must always be jointly considered, namely the Interests 
of ttje Inventor and the Interests of the community, 

, Jn a letter which recently appeared in the Journal 
of the Society of Arts, Mr. C. D, Abel, the well-known 
pateiit agent, argues that our patent laws are 
certainly jmdrn advantageous to the Inventor than 
either the law of the United States or of Germany. 
Jf this be true, may I ask who derives the benefit of, 
dur benevolence? Is it not chiefly the foreign 
inventor and the foreign manufacturer who are the 
gainers, and our community who pays for it? 
Natural inventiveness and natural Ingenuity being 
equally spread over the white races, we should possess 
the portion allotted to a population of forty-two 
millions as compared with a total white population of 
roughly 440 millions. It it be true, therefore, as Mr, 
Abel states, that this country confers greater advan¬ 
tages on inventors than any other, are these advantages 
not conferred on ten foreign inventors to each one pf 
our own country? 

Space forbids me to analyse closely the minor points 
in which Mr, Abel seeks to And advantages for the 
Inventor in our law not afforded by the American or 
German law- Let me turn at once to what Mr. Abel 
calls (from the Inventor's point of view) the crux of 
die question. 

' MV. Abel appears to be thoroughly satisfied with the 
examination Into novelty which has been adopted by 
the Act of 1999. This need occasion no surprise, as 
he states that he himself proposed the system. 1 
must, however, as I did when Mr. Abel first published 
them, raise strong objections to the figures by which 
he attempts to show that the grant of a German 
patent, in spite of real and thorough examination 
into novelty, does not confer a better title and greater 
security to the patentee than a British patent. Mr. 
Abel states th*t just the same proportion of litigated 
patents were declared Void in Germany as in Great 
Britain in the year 1896 I desire to point out that 
t|uite apart from Mr. AM's figures the proportion of 
patents declared void fa a matter of no consequence 
whatever in this connection. The greater'security of 
a German patent lies In the fact * that out of stbdut 
I & 060 applications to the German Patent - Officer fern 
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than 6000 are granted. This weeding out of ^ 
patents, by ’a careful and searching 
animation, carried out by a competent court, esMui 
the value of, and gives greater security to, a G g Cmifr 
patent. In this respect, the Act of 190a, although Vw 
improvement on the old Act, is still satisfqcIMy 
neither to inventors nor to industrial interests, fiveor 
if it were true, as Mr. Abel suggests, that as many, 
patents are annually declared null and void in (he 
German courts as in our own, there would be more 
than one good reason to account for this. Let me 
briefly repeat some of the reasons, from a pamphlet 
which I published In 1901- 
(1) Probably half of our patents are not worth light¬ 
ing for, as they are not worth the paper on which 
they are printed. 

(a) Patent legislation, in this country, for p man 
of moderate means spells financial ruin, white m 
Germany redress is open at a very much smaller, 
expanse. 

(3) Account must be taken of the difference in the 
length of life between English and German patents. 

But Mr. Abel's figures are misleading. Whether he 
intentionally took the year 1896 in order ^strengthen 
his lease or merely at random, as he says^is Of little 
importance. The fact remains, and this he ought to 
have known, that fair or trustworthy conclusions can¬ 
not be arrived at by statistics of a single year. I took 
the {trouble to point out to Mr. Abel in 1901 that 1 tyfi 
w,as h an exceptional year, and prepared a tabic from 
official sources, which covers not only 1896—Mr, Abel’s 
yea if—but also four preceding years. This table, being 
prepared from accurate official sources, was , neces¬ 
sarily arranged in a slightly different manper. It did 
noti Include patents litigated or patents partially In¬ 
validated ; as no trustworthy statistics exist, a gopd deal 
of patent litigation is carried on without cqpiing Into 
coutft, or, without being publiahed in the official report 
of patent c*se$, 

. Mr. AUVt TqhU 

Faints wholly 

Paints 1B96 P^itnn gront«d Pnunti lltiffaud or partially 

( Invalidated 

Great Bn tain .1 14,105 ... 99 ... 13 

GSrmany . ,, 5,410 .. 102 . 43 

'' Table Compiled'from German Official Sources for 
'1 '189a to 1896. 

PatanN invalidated, 1 

1 , v —. Appllc.1,00. ,1 ■. , , W-Mgyy- 

' 189a .. 13,1901'.. . 5,9uo .. ".At" 10 

1B93 '14,965 ... . : 6.430 ... » i» 

1894 14.04 d,aBo ... is 

1895 . . 15,063 - • 5 * 7 M ... 16 

1896 . 16,486 .. . 5,410 , 32 

It will be seen from this table that thirty 4 wd 
patents were withdrawn and invalidated in 1896, whilst 
the average for the four preceding years is pnly 15*5 
per annum. So much about Mr. Abel's figures. ^ 
I quite concede that a searching and real preliminary 
examinetlop is a controversial subject, but fptal an 
economic standpoint it must be admitted that the want 
of conformity existing between pur law and that 0 1 
Germany as to preliminary examination inflicts grssgf ; 
ihjury on our trades. For example, the rgrant at V 
British patent to a foreign applicant which hi* own 
country net refused to him benefits the foreign ebutifay 
at oili 1 expense, the loss to us being proportionate tfrfba* 
value of the invention, - 

The tompulaory working of foreign patdttr lb VflfL 
, country te, however, a far more 
" preliminary examination as to ooyilty, 

w ox ptjgoqh if fa dti*. tmproventent Of the wd 940^% 
as, but more stringent measure* a re wanted temwf 


Applications 

. 13,1201.. 

' 14 iS 65 ... 

I 4 i 964 
* I},o63 

, 16,486 


1892 to 1896. 
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conform to that of caur Continental rivals. 
In the interests of our home trades and 


■1 that a patent shall be forfeited if it Is 
I abroad and not in this country. 1 
grant of compulsory licenses has many dis¬ 
advantages. It requires often years of hard 
ttorki Ingenuity, and the training of an ex¬ 
perienced staff before a patented article can be profit¬ 
ably manufactured on the Urge scale. Is It reason¬ 
able to expect that the foreign owner of the patent 
spill impart such knowledge to the applicant for a 
COmpulsdry license, or afford him any aid beyond the 
meagre details of the patented process? Quite 
independently of this, the owner of the patent will 
cause as much delay as possible before he grants the 
license, and, in any circumstances, no application 
for a compulsory license can be made before the lapse 
of three years from the date of application. In 
addition, the onus is thrown on the British applicant 
tD a show that the non-working of the patent is un¬ 
fairly prejudicing any existing or the establishment of 
any new industry. There is thus little inducement to 
home manufacturers to take out licenses for foreign 
patents, and thereby to introduce the manufacture of 
the article into this country. The non-working of 
foreign patents has inflicted incalculable harm on 
pur trades There is, in my opinion, only one 

effective measure with regard to working foreign 
patents, and this is to make it compulsory to 
work them on an adequate manufacturing scale 
Say twelve months from the date the invention 
fas worked in foreign countries We have more 
reason, or at least our interests demand it in a higher 
degtee than those of any other country in the world, 
to Insist that the onus should be on the foreign owner 
Of a patent tq work the monopoly which we have 
granted to hiirt In this country so lohg as it has been 
proved that the patent is workable. The working of 
patents is an economic question of the highest import¬ 
ance, but It ought hot to be discussed from the platform 
q! either the free'importer or the protectionist. Its 
consideration is beyond the present fiscal controversy 
because the jgTant of a monopoly to any person, that is, 
the grant of a sole and exclusive privilege, is in itself 
the highest form of protection, but our legislature since 
the time of James I. has established this form of mono¬ 
poly, and rightly continued to exercise it. 

1 Before James I.’s time, patents were granted £6 any 
One—not necessarily an inventor—who introduced a 
bofe manufacture into this country, and I think not 
unjustly. The man who establishes a new manu¬ 
facture does more good to the community than 
tiiousands of patentees who work monopolies which 
WC have granted to them outside of this country. 

* "The first Patent Act, the Statute of Monopolies of 
James 1 ., introduced so far a change that It con¬ 
firmed the right of granting patents to the first and 
prue inventor, but on the condition that he introduced 
*, ncw manufacture In this country. This law has 
beam enforced to this day by every prominent Industrial 
eowhtrf in Europe except py purselves, and I will now 
endbavour to shtrtv why no country in die world has 
Interest than w mn> to insist that the 
«m of * foretell patent should be on the condition 
Aw being 1 wonted in this country: always provided 
it fa WOlfaed abroad. 

{*) We grant a far larger number of monopolism to 
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foreigners, and oq much easier terms, in consequence 
of a lack of a thorough examination Into novelty, than 
other European countries. 

(a) Progress depends on improvements and new In- 
1 ventions; we are, however, as little self-contained as 
1 regards the supply of ideas as we are with regard' 
to the supply of food. We must largely rely on 
foreign inventions for the reason that our population 
is only a small portion of that of Europe and 
America. 

(3) We-faave free Imports, whilst the foreign patentee 
is protected by high tariffs. It Is therefore, as a 
rule, not in his interest to work in this country the 
monopoly which we have granted to him. He prefers 
to work it in the country which gives him high pro¬ 
tection, with the additional advantage of selling to us 
his patented article, without any restrictions, and at 
his own price. This is the oonverse to dumping. 
Nor has he any other inducement, special circum¬ 
stances excepted, voluntarily to establish new Indus- 
tries in the United Kingdom. Our patent law does not 
attract him, nor does our high duty on alcohol, nor 
do higher wages and shorter hours, nor our rates 
for transport, which are about twice as high compared 
with those, for example, of Germany. The want of 
compulsory working is one of the reasons that for the 
last twenty years we have established bo very few 
new trades or industries in comparison with other 
nations 

It is, therefore, of grave Importance that our legis¬ 
lature ought only to grant monopolies on the clearly 
defined condition that such monopoly must be worked 
within this country. We stand in serious need -of 
I finding additional occupation for our people. Employ- 
1 ment in our staple industries we do positively kdow is 
declining, with one or two exceptions, por Is the 
total increase in the number of persons employed in 
all trades adequate to the nett increase of our popula¬ 
tion. The latter contention may be at least safely 
assumed by the fact of rapidly Increasing emigration, 
and the increase in the number of unemployed and of 
those who are working at a starvation wage. > , 

America is the only industrial country of* any 
Importance which does not insist on the working of 
a patent* nor does she require such an enactment. 
She has protected herself by dlmoaf prohibitory tariffs, 
which in themselves afford the greatest Inducement to 
the owner of a patent to work it or get it worked, In¬ 
stead of paying exorbitant import duties, which, in 
many instances, may nuDify the advantages of the 
patented improvement. U may be generally bald that 
the higher the import duties the less the necessity for 
compulsory working, And irk* smf, the lower the h”" 
port duty the more stringent should be the law as to 
working. There cannot be any doubt that had we 
amended our patent laws ^1877, when patent laws 
were first established In Germany, in such a manner 
as to make them conform to the latter, q large number 
of industries wtmld have been establish*! In this 
country which do not exist to-day The German 
patent laws have largely,stimulated enterprise, and (as 
Privy Councillor Dr. Otto Witt said a few years ago)* 1 
“have conferred Incalculable advantages on German 
trades and Industries.” * 

Ours have been chiefly instrumental In' advancing 
the industrial and commercial interests of our foreign 
competition. The whole nation Is In arms, Mr find 
against, when it is a question to put a shilling fax 
oq corn, but we are*eontent to feave to,a feW 
and patent agents the decision of a question,or 4 
purely economic character which largely Involves our 
ntdustria^jand commercial .futUr*, When W our 
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legislature to wake up and appreciate the fact that we 
tnust, by all leghln te meana, encourage the estab¬ 
lishment of new industries within this realm ? 

Ivan Levinstein. 

BIRD MIGRATION IN GREAT BRITAIN AND 
IRELAND 

'T'HE great inquiry on the migration of birds as 

observed in Great Britain and Ireland instituted 
in 1880 by the British Association was brought to a 
conclusion at the Southport meeting last year, and it 
may be useful to describe shortly what it accomplished, 
and to direct attention to some of the results, which 
practically remain unknown' except to a few orni¬ 
thologists specially interested in the subject. 

For eight years, 1880-1887, the committee appointed 
collected voluminous observations from the numerous 
light stations, some two hundred in number, around 
the British and Irish coasts. From the enormous 
amount of material thus amassed, a digest of the 
observations was prepared and presented to the Liver¬ 
pool meeting, and was published in the report of the 
Association for 1896 (pp. 451-477), affording, in a 
highly condensed form, the general results of the 
inquiry in all its aspects, geographical, seasonal, 
meteorological, &c. This was followed by a series of 
histories wherein each and every movement (and the 
very varied conditions under which they are per¬ 
formed) of eight birds carefully selected so as to in¬ 
clude every type of British migrant was exhaustively 
treated 

These histories appeared in the reports for the years 
1900, 1 pot, 190a and 1903 

Turjiing now to some of the special results of the 
inquiry, in the first place it was dearly proved that 
k considerable proportion of our native-bred song 
thrushes, blackbirds, skylarks, starlings, rooks, lap¬ 
wings, and other species which are usually regarded 
as being wholly resident throughout the year are 
migratory; indeed, they arc as essentially summer 
visitors to our isles as the swallow and the cuckoo. 
They leave us before the end of summer for southern 
Europe, and are the first harbingers of spring to 
appear on our shores, arriving during February and 
early March. 

As regards the geographical aspect of the subject, 
perhaps the most interesting of the varied movements 
investigated, if not actually discovered, are those re¬ 
markable intermigrations which take place between 
the south-eastern coast of England and the opposite 
shores of the continent by a westerly autumn and 
easterly spring flight. Day after day in late 
September and during October, when the weather is 
suitable, vast numbers of skylarks, starlings, 
chaffinches, tree sparrows, rooks, and jackdaws rush 
across the southern waters of the North Sea, proceed¬ 
ing chiefly due west off the mouth of the Thames (the 
centre of the stream), south-west off the coast of Kent, 
north-west off Norfolk, and north-north-west off the 
Humber Corresponding return migrations, in oppo¬ 
site directions, are witnessed In the spring. A note¬ 
worthy feature of these movements is that they are 
performed during the daytime; indeed, they are the 
main dhimftl flights observed on the British coasts. 

During the preparation ol the digest and of the 
various reports, I was so much impressed with the 
singularity and importance of these movements that I 
decided to make some further investigations regarding 
them, and to this end I spent nearly five weeks on the 
Kentish Knock light vessel, situated thirty-two mites 
east of the Essex edast and out of sight of tend, during 
the past autumn (see Ibis t pp, 112-1431). I was 
fhyvkniely uncertain as to whence e*tne these hosts of 
inifiSarttij crow I am of opinion that they are emigrants 
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from western central Europe, which, having prpfraMflf 
descended the Maas, Rhine, and Schelde/ quit 
coast at the mouths Of those rivers en rdute for v dj^w 
quarters, Some of these remain during the Wotto?, % 
England, others proceed to Ireland, and others, staid, 
depart from our ’southern shores for more sou Stern 
lands There can be little doubt that many of thee# 
which remain in our islands winter in Zatitade* (UrtJi 
of thetr summer homes 1 

Turning next to the meteorological aspect of bird* 
migration, it has been possible to make a careful 
comparison between the unique data obtained through 
the inquiry and the reports issued by the Meteorological 
Office, and thus to establish satisfactorily certain re¬ 
lations between migrational and meteorological phono* 
mena. For instance, it has been found that each 
great arnvalon our shores of migrants from north* 
west Europe in the autumn is correlated with a certain 
type of pressure distribution which establishes fine 
weather over the North Sea between Scandinavia and 
the British Isles. Such conditions, however, though 
they may prevail at the all important point of do* 
parturc, and hence induce migration, do not always 
extend so far as Britain, and when this is the case 
the migrants pass into more or less unfavourable 
weather ere they reach our shores. 

During a month’s sojourn in the Eddy stone Light¬ 
house (see Ibis , 1902, pp. 246-269) In the autumn oi 
1901, 1 paid special attention to the weather conditions 
under which the migrants set out to cross the Channel. 
I-found that no movements were witnessed when the 
weather was in the least degree unfavourable for thfr 
passage, and that the wind is undoubtedly the mail} 
factor in migration meteorology The direction of the 
wind was of no moment, for the birds flitted south¬ 
wards in winds from all quarters. It was otherwise, 
When its velocity came to be considered, and no 
movements were performed when this exceeded about 
28 miles an hour. At 34 miles the few stragglers 
observed were in distress, and the only birds moving 
when it exceeded this and approached 40 miles were 
swallows and martins My subsequent experiences at 
the Kentish Knock Lightship confirmed these con¬ 
clusions. 

The supposed influence of the direction of the wind 
on migratory movements has been much misunder¬ 
stood, chiefly because the dependence of the wind upon 
atmospheric pressure does not appear to have been 
taken into consideration. We now know that certain 
types of pressure distribution are favourable for and 
conducive to migration, and the winds also resulting 
therefrom have erroneously come to be looked upon Aft 
the cause for such movements. 

Finally, the investigation of certain movements* 
namely, the emigrations, has presented exceptional 
difficulties, due chiefly to the fact that they are 
habitually performed under conditions which enshroud 
them in all but complete obscurity, Indeed, often id 
complete obscurity The reason for this Is that, with 
few exceptions, emigration is undertaken during die 
hours of darkness, and thus entirely escapes 'nonce at 
the place of embarkation. It was with the object 0f 
investigating this phase ip the phenomenon of mtertti* 
tion that led me to visit the Eddystone, where Itwftjft 
possible to observe these emigrants Immediately alter' 
their departure from our shores. Them I found that rift 
least 90 per cent, of the various emigrants 
Channel during the night Indeed, plghc 
arc undoubtedly the rule When considerable cip ro te fc , 
of sea have Co be traversed. ' To this nile th# &&8W 
exception has already ttefcn mentioned! but both iff lift, 
lighthouse arid at the lightship I found that day 
tion was confined twV few species only. 

■Wh. Kaou qni#|f 


19C»4] 


NATURE 


5»7 


NOTES. 

seventy-fourth Annual meeting of the British 
Association will commence at Cambridge on Wednesday, 
August 17* The president elect is the Right Hon A J. 
Balfour, and the presidents of the sections will be as 
fallows .—A, mathematical and physical science, Prof. 
Horace Lamb, F.R.S , B, chemistry, Prof. Sydney Young, 
F.K $.; C, geology, Mr Aubrey Strahnn, F R S ; D, 
•oology, Mr. W. Bateson, F R S , E, geography, Mr 
Douglas W. Fresh field, F, economic science and statistics, 
Prof. W. Smart, G, engineering, Hon. C A Parsons, 
F.R.S., H, anthropology, Mr Henry Balfour, I, physi¬ 
ology, Prof* C. S. Sherrington, F.R.S.; K, botany, Mr 
Francis Darwin, F R S , L, educational science, the Lord 
Bishop of Hereford; conference of delegates of correspond¬ 
ing societies, chairman, Principal E H Griffiths, F R S 
On Friday evening, August 19, a discourse on " Ripple 
Maries and Sand-dunes " will be given by Prof G. Hi 
Darwin, F.R.S., and on Monday, August 2a. Prof H. F. 
Osborn will deliver a lecture on " Recent Explorations and 
Researches on Extinct Mammalia " 

The KIn£ has approved qf the award of the Roynl Geo¬ 
graphical Society’s Royal medals for this year to Sir Harry 
Johnston and Commander R. F. Scott, R N The award 
ta Sir Harry Johnston is made for his explorations of Africa 
and bis investigations of African fauna, flora and peoples, 
that to Commander Scott for the work accomplished by the 
Antarctic expedition during its first year in the Antarctic, 
and for his Antarctic sledge journey when he travelled 
nearly 300 miles farther south than any of his predecessors. 
The Murchison grant of the Royal Geographical Society 
has been awarded to Lieut. Colbeck for his services While 
In command of the Antarctic relief expedition The Gill 
memorial Is to be presented to Captain Irlznr, of the Argen¬ 
tine Navy, for his rescue of the Nordenskjttld Antarctic 
' expedition The Cuthbert Peek grant has been awarded to 
Don Juan VillaJta for hl9 geographical discoveries to the 
east of the Andes while in command of a Peruvian explor¬ 
ing expedition; and the Back grant to Dr M A. Stem 
for hfs geographical work in Central Asia, and especially 
for his mapping in the Mustaghnu and Kuen Lun ranges 

Reuter reports that two rather severe shocks of earth¬ 
quake were felt on Monday afternoon at Temir-khan-shura, 
in the province of Daghesufri, In the Caucasus 

The twelfth 11 James Forrest" lecture of the Institution 
of Civil Engineers will be delivered by Mr Dugald Clerk 
on Thursday, April 21, the subject being " Internal Com¬ 
bustion Engines." 

A reverb storm was experienced In the Island of Rdumon 
on March a 1 and 22. The barometer fell to nearly a8 Inches 
The damage appears to have been very great 

The British Medical Journal announces that Dr. Pfcrcival 
Wright has resigned the chair of bonny In Trinity College, 
Dublin, after thirty*!* gears' service He has consented, 

" However, to continue to act w keeper of the herbarium 
, * Gimuuu. BasqoT boa been appointed director of Nice 
Observatory In succession to the late M Henri Pemtln 
* faeneral Bassot Is a member of the Bureau des Longitudes, 
and succeeded the late M. Faye aa president of the Inter¬ 
national Geodetic Association l^t year. 

^ ^Tre fallowing motion was agreed to by the council of 
1• jfeo r Gentral and Associated Chambers of Comipdlrce It • 
held on Tuesday 41 That this Chamber would 
a measure to facilitate a more practical system 
Its and measures than now In Ufa in this country 
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bv the Introduction of a decimal system, but not by adopting 
1 thr* metric system, which has no affinity to any existing 
denomination used In trade or commerce in the United 
Kingdom " 

Some important changes in the constitution and manage¬ 
ment of the New Zealand Institute were made during the 
last session of the New Zealand House of Representatives. 
Under the New Zealand Institute Act of 1867 the Institute 
was controlled by a board of governors consisting chiefly 
of members nominated by the Government, the different 
local institutes (now eight in number) incorporated with the 
institute being represented only by three members chosen 
by the board from nominations made by these eight In¬ 
corporated institutes, and the director of the Geological 
Survey was by the Act madn the permanent manager of 
the institute This position has been filled for thirty-five 
years by Sir James Hector, under whose editorship the first 
thirty-five volumes of the Transactions of the new institute 
have been published. Shortly after Sir James Hector re¬ 
tired, at the end of Juno, 1903, an Act was passed by the 
New Zealand Parliament by Which the Institute was separ¬ 
ated from the Geological Survey, the Colonial Museum and 
other Government departments with which it had been 
more or less intimately associated in the past, and at the 
same time the constitution of the board of governors was 
altered, so that it now consists of the governor, the Colonial 
Secretary, four members nominated by the Government, 
two elected b> each of the incorporated institutes at Auck¬ 
land, Wellington, Chnstrhurch and Dunedin, and one by 
each of the institutes at the smaller centres The whole 
control of the institute and of the publication of Us Trans¬ 
actions 19 entrusted to this board, which has also the power 
of electing the president of the institute The first meeting 
of this newly constituted board was held in Wellington in 
January last, when Captain F W. Hutton, F.R.S , was 
unanimously elected president, and Mr A Hamilton, 
curator of the Colonial Museum at Wellington, was made 
editor of the Transactions The board decided to direct the 
attention of the Government to the urgent necessity of In* 
vestJgatlag the fauna and flora of the outlying islands of 
New Zealand and of preserving them so far as possible from 
destruction Other matters of more local interest were dealt 
with, and the board showed that it Is likely to be a vigorous 
body, and will leave no stone unturned in its efforts to 
advance the interests of science In New Zealand. 

Referring to a note in the Issue of March 17 comment¬ 
ing on an article by him In the Field Naturalists' Quarterly, 
Mr R H Wallace writes to say that the schemes of work 
in connection with sphng flowers to which attention was 
directed In our note " are schemes that have been actually 
carried out by their authors la the schools they represent." 

t'HE directors of the Cunard Company have decided to 
adopt turbines in the new fast steamers to be built under 
the agreement with thf British Government A committee 
was appointed by the ctnupany last September to consider 
the question, and its report has been presented to the 
directors. The work of the committee hat been Jprgdly 
experimental Two series of comparative tests have been 
carried out, one on shore at the Neptune Bank Mat ion of 
the Newcastle-on-Tyne Supply Company, and the other 
afloat with the steamships Arundel and Brighton, of the 
Newhaven-Pteppe route. The results obtained with the two 
steamships were exactly comparable, as the Arundel and 
BHghiou are practically slates vessels. The only difference 
M In the machinery, the Brighton having Jurblne ehginta 
and thq Atundel reciprocating engines, (taring the whole 
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period of the investigations the committee has realised that 
fitting turbines of the dimensions necessary to propel the 
new Cunard ships at the speed contemplated involves a very 
great step in marine propulsion, the largest turbines at 
present in use afloat being those In the steamship Queenj 
engaged on the Calals-Dover service 

We have received a copy of Deutec her MeteorologischeM 
Jahrbuch fUr 190a, containing the results of the meteor¬ 
ological observations at the stations under the control of 
the Deutsche Seewarte This is the twenty-fifth annual 
volume of this very valuable publication, and forms, as our 
readers are aware, but one portion of the useful work that 
falls to the share of the establishment in question. We 
need hardly mention how actively the Seewarte is engaged 
in the prosecution of weather telegraphy and ocean meteor¬ 
ology ; It Is probably not so well known that, In conjunction 
with the Danish Meteorological Institute, it publishes a 
most laborious series of daily synoptic weather charts for 
the North Atlantic Ocean, in quarterly volumes, which 
furnish a valuable aid to the study of the cyclonic systems 
that form so important a factor in the weather conditions 
of western Europe The Jahrbuch referred to above con¬ 
tains a summary of all the storms which visited the German 
coasts in 190a, compiled from the registers kept at the 
storm signal stations in connection with the Seewarte, we 
think this by no means light compilation Is an important 
appendix to the work 

A communication has been received from Mr A. Apps In 
which he desires to point out that the claim of anything 
new or special can hardly be sustained in respect of the 
Interrupter referred to In our note on p. 470 (March 17) 
He states that in or about 1858 the late Mr Ladd made 
a contact breaker for Mr. J V. Gasslott, F R S , in which 
the hammer was so arranged as to knock away the contact 
between the platinum studs very suddenly, this coll gave 
u Inch sparks, but when fitted by Mr Apps with one of 
his 10 Inch contact breakers in 1899 a 14} inch spark was 
obtained. Another interrupter on the Gasslott model, made 
for Mr. Baines in 1868, was discarded after many experi¬ 
ments. About 1866 a coll designed by Cromwell Varley,' 
F R.S., was fitted with a hammer arranged to produce a 
very sudden break, and this also was replaced a few years 
later by one of the Apps form. Mr. Apps further states 
that for the last thirty years It has been usual for his coils 
to give a 10 inch spark with a cells (4 volts), and that he 
has now a coll giving is Inches freely with a a cell storage 
battery It may be added that our remark as to the new 
arrangement performing what the inventors claimed re¬ 
ferred rather to the length of spark obtained with a given 
battery power than to Its merits cpmpared with other forme, 
and It should have been stated that while the 10 Inch spark 
was obtained with the greatest ease from two four-volt 
storage cells, even an electromotive force of four volts was 
capable of producing a spark of this length. 

In a couple of short printed notes Pror. Moris Kuhn, of 
Vienna, describes simple apparatus adapted for class-room 
demonstrations of Torricelli's theorem, Boyle's and 
Dalton's laws, find other properties of gases, With a slight i 
modification, a Very fair vacuum tube can be obtained with 1 
one of the apparatus, or It can be used as an open tube ! 
manometer The whale apparatus la made by Karl 1 
Woytank, 10 Frankengasse, 9th district, Vienna, 

hffipsas. Viewbo and Son, of Brunswick, have issued a] 
fourth edition of vol. 1. part 111. of Dr- Alex. Wernicke's 
41 Lefarbuch Medfanlk.” It forms a complete treatise 
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on the theory of elasticity as applied to englookfog, 
problems, and deals at considerable length with the sfo^cs? 
of loaded beams. In this part of the subject conildfimi^ 
use Is mode of graphic methods. The book ia peculiar 
adapted to students of German technical schools, but- ft 
also meets the requirements of certain university students 
and candidates for higher teachers' certificates In tttht 
country. It covers a field of study which does not receVM 
the attention which It ought to have in this country { pro'll 
ably no English text-book exists which Is written on the 
same lines. It should receive the careful attention 1 of 
lecturers on applied mechanics 

A preliminary report on the lead and zinc deposits of 
south-western Wisconsin, by Prof, U. S. Grant, haa been 
Issued as Bulletin No. 9 of the Wisconsin Geological and 
Natural History Society. In order to render the Work useful 
to the public in general, there Is a popular account of the 
physical features, geology, and genesis of ore depbslts, 
occupying half of this little volume. The lead and zinc ores 
occur In Cambrian, but mainly In the Trenton and Galena 
Limestones of the Ordovician. The original minerals of 
the ore-deposits are the sulphides, galena, sphalerite and 
marcasite Smlthsonfte and Iron oxides are secondary 
minerals, having been formed from the alteration of the 
original sulphides. The secondary minerals occur In tha 
rocks above the level of ground water, or in the belt of 
weathering The original minerals, with the exception of 
galena, which Is closely associated with both the original 
and secondary minerals, occur below the level of ground 
water. The order of deposition Is noted as (1) marcasite, 
(a) sphalerite (sometimes with galena), (3) galena. The 
author points out the method of occurrence of the ores, find 
explains their origin as due partly to deep-seated or artesian 
circulation of water, and partly to down water circulation. 
The methods of mining and the resources of the area are 
duly considered 

Tiib March number of the National Geographic Magaeine 
deals chiefly with Manchuria and Korea A good wfir 
map, with insets, prepared by the American War Depart¬ 
ment, is Included, and there Is a specially valuable account 
of Russian development of Manchuria by Mr Henry B. 
Miller, United States Consul at Nluchwang 

Except for a note by Mr. D. W. Fresbfield on the road 
to Tibet, the current number of the Geographical Teacher 
Is chiefly devoted to reports of the proceedings of the Geo¬ 
graphical Aasoclation, of conferences on the teaching of geoi 
graphy, and to reprints of papers read. The discussion on 
the Royal Geographical Society's syllabus, by experienced 
school teachers of the subject, is of special interest and 
value. 

The February number of La Giographio contains articles 
on the Lenfant expedition, which has discovered a con¬ 
tinuous watercourse between the Logons anil the Benotid, 
i e between the Tchad and Atlantic basins g on the exphta 
ation of Bolivia; on the province of Bathang; and on 1he, 
country of the Hererofi. Thera le also a number»ttf 
valuable notes, Including one on the .utilisation, of water- 
, power in la Mayenne and La Mancha, and another on tha 
present state of the Russian geodetic and tqpograpgffo 
surveys. ,v, j 

Wa lahrn from the BuUeUt 1 of the Society of &gturefft£t 
at St Petersburg (No. r) that a neW evpedfrUn for tfi* 
exploration of the Caspian See Is ta ke seat put esrfythDr 
spring. It if a eontlauatfop of the ArafrCaspian j ek pe ffito 
which worked some thirty years eg% The 
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JttMdfcStfcii explorers bi MM. Khipovltch and Lebedlntseff, 
wap jA|m by tlwlr exploration! of the White and the Black 
pim? TR» chief aim of the expedition is the hydro- 
fetotogtca! exploration of the Cattail Sea and the biology 
Of ^e Caspian herring 

Tim Memoirs of the St. Petersburg Society of Naturalists 
{botanical section, vol. xxlil.) continue to bring out new 
laacteiiles of the valuable work, " Flora Caucaelca Critics," 
bf HM. N. Kuznetsoff, N. Busch, and A, Fomin, The 
descriptions of the species and varieties are given In Latin, 
as also all the Indexes and the Indications concerning the 
geographical areas of each species; but the remarks added 
to the above, sometimes extremely interesting, as also 
the Introductory notes to each family, are In Russian. 


The Identification of Mexican and Central American plants 
Vs receiving special attention from workers in the Gray 
Herbarium of Harvard University. Mr. J. R. Johnston has 
Contributed to the Proceedings of the American Academy of 
Arts and Sciences a revision of the genus Flaverla, which 
belongs to the order Composites. This genus may be de¬ 
scribed as Me|ican, but is not confined to the country In 
a paper published In the Proceedings of the Boston Society 
of Natural History, Mr D. L Robinson also deals with 
plants collected in Mexico and Central America, and describes 
several new species, amongst others, for the genera Eupa- 
Corlum, Mlkanla and Mimosa 

Amongst the plants forwarded from British New Guinea 
by the Lieutenant-Governor to Mr. F. Bailey, the colonial 
botanist In Queensland, to be named by him, the more 
Interesting are a species of Citrus which seems to be suit¬ 
able for a graft-stock; a euphorbiaceous plant, Baccaurea 
pafuona, which, as in the case of other species of the genus, 
provides edible Bowers and fruit; And Pongamia glabra , a 
leguminous plant, of which the leaves and seeds are known 
W possess therapeutic properties. The recent additions to 
thf flora of Queensland made by Mr. Bailey have either been 
Incorporated into hla book direct or have appeared in the 
Queensland Agricultural Journal, but a Bulletin was issued 
Ian year by the Department of Agriculture which contains 
a list of newly recorded fungi. 


Wa are glad to see that Mr. Thompson, who has so long 
held the office of deputy superintendent and head-keeper In 
die Gardens of the Zoological Society, has been rewarded 
dlfh the society’s silver medal In recognition of his con¬ 
spicuous success in the management of the animals under 
Ilia charge. 


* Non. 4 and 5 of the first volume of the Physiological 
FnbUcations of the University of California contain reports 
of tem addresses—one by Prof. W. Ostwald on the relations 
of biology and the neighbouring sciences, and (he other by 
Prof* J. Loeb on the limits of biological research—delivered 
at the dedication of the Rudolph Spreckel Physiological 
Laboratory In August last. ^ , 

JUpturn} from its thirty-seventh report (for last year), that 
adfhhpbla fnatltutlon, the Rugby School Natural History 

S efy, continues to enjoy 'a flourishing career, and to be 
, supported fay the members of the school Among Its 
oOptant* li en Illustrated paper by Mr. J.^C. P. Fryer on 
^lylUhruflhei, admirable In general plan, but In which 
*tht\sumor, eeema In certain Instatft* to use the term 
ha mown " group.'* 

Satorelisi far February contains a reproduction {from 
of the Entomological Sod*ty) of one of 
n*s bhaUttfifl arid fatfructiriTplife* Illustrating 
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the colour adaptations of caterpillars to their surrounding! 
under artificial conditions Among the contents of the 
March number of the same serial Is a description, by Mr. 
C. T. Trechnian, of flint implements of Neolithic age dis¬ 
covered on the coast of Durham 

In a note on the osteology of some berychoid fishes (the 
group typified by the members of the family BerychldsB, or 
slime-heads), published in the Proceedingt of the U.S. 
National Museum (No, 1366), Mr. E. C. Starks directs atten¬ 
tion to a distinctive feature of the occipital region of the 
skull, In ordinary percold fishes the baslocclpltal forms a 
concave surface with a deep pit in the centre, while the ex- 
occlpltals ore small and in most cases separate, and pre¬ 
sent flat oblique facets for the atlas vertebra. In the 
berychoids, on the other hand, the exoccipltals are large, 
extensively In contact in the middle line, and form with the 
baslocclpltal a regularly concave surface for the atlas It 
may be added that In calling this surface a M concave 
condyle, 1 ’ the author utterly traverses the etymological 
significance of xMvAov, which signifies a convex knuckle 

We have received from the secretary the abstract of a 
paper read at a meeting of the Society for Psychical Re¬ 
search on March si by Dr. Albert Wilson It is interesting 
as containing an account of a patient who suffered at the 
age of is| years from influenza, followed by meningitis, and 
in consequence developed a multiple personality. The case 
appears to be strictly analogous to similar cases already 
reported (s.g. James's M Psychology," p. 383 rqq.), except 
that the " personalities ” attained the unusual number ten. 
Such cases are usually hypnotic, In this Instance Dr. Wilson 
lays stress on the dependence of the various states on the 
comparative activity of different cortical layers Dr Wilson 
suggests that the brain may be composed of u districts, each 
district representing a personality or small ego we agree 
with him that 11 the whple subject requires more extended 
investigation," and the case he describes is certainly an 
Important datum. 

Half-volume vi. of the 11 Natural History of Animals," 
by Prof. J. R. Ainsworth-Davls, has now been published 
by the Gresham Publishing Company, of London. Ihls 
part, of what is a very well Illustrated publication, deals 
lai gely with animal development and animal life-histories 

A new catalogue has been issued by Mr Thomas D. 
Russell, of 78 Newgate Street, London, E.C., giving full 
particulars of collections to Illustrate lectures and demon 
stratlons In geology, physiography, and mineralogy, as wel 
as of all material required 1 by prospectors and mining 
engineers. The collections prepared to accompany instruc 
tlon from well-known text-books of these subjects of natura 
science should be a great convenience to teachers. 

Messrs. Macmillan and Co , Ltd., have published severs 
separate parts of " A School Geometry," by Messrs, Hall 
and Stevens, already reviewed in these columns. We havi 
received the following volfinats ipparts l.-lv., containing 
the substance of Euclid Bootes l.-lv., price 3s.; parts «li.- 
|v., containing the substance of Bucjld Books ih and 111 ., 
and part of Book iv., price u. fid.; and ports lv,-v., cop' 
coining the substance of Euclid Books II., tjil., 35-37* aatf 
Book vi., price as, 

Ws have received a copy of the new edition o( the full 
, catalogue of general ^testing and scientific Instruments 
manufactured by Messrs. Nolder Bros, and Co., of^Wcst- 
nilnster. This profusely Illustrated volume should prove of 
jrtg assistance to teachers of science response for (h* 
i equipment of physical laboratories, and* as h is five yedrs 
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since the last Hat of Messrs. Nalder Bros, and Co was 
published, a number of new instruments used for scientific 
instruction and research are Included in the present cata¬ 
logue 

A nbw Impression of Sir Oliver Lodge's 11 Pioneers of 
Science," which originally appeared in 1893 (“6 Nature, 
vol. xlvil. p 368), has been published by Messrs Macmillan 
and Co , Ltd The book is an Interesting narrative of the 
careers pnd investigations of great astronomers whose con¬ 
tributions are links in a chain of scientific history 1 Personal 
details give living interest to the work, and the essential 
points of progress are clearly displayed But why has not 
Sir Oliver Lodge taken the opportunity which a new issue 
afforded him of substituting reproductions of astronomical 
photographs for the caricatures which appear as represent¬ 
ations of star clusters and nebuls? Figs 43, 48, 8o, 87, 89 
and half a dozen others could easily have been superseded 
by pictures from photographs, instead of being left to 
irritate astronomers who know what beautiful illustrations 
are available and to mislead students who have not seen the 
objects depicted or photographs of them. Fig 47, explain¬ 
ing the phases of the planet Venus, is upside down 

The first part of the third volume of Biometnka has now 
been issued by the Cambridge University Press In addi¬ 
tion to miscellanea the following papers are published — 
on the result of crossing Japanese waltzing mice with 
albino mice, by Mr A. D Darbishire; graduation of & 
sickness table by Makeham’s hypothesis, by Mr John 
Spencer; the measurements of 130 criminals, by Mr G B 
Griffiths, with an introductory note by Dr. H. B. Donkin, 
a preliminary note on the protective value of colour In 
Mantu rellgtosa, by Mr A. P dl Cesnola; a first study of 
the weight, variability! and correlation of the human 
viscera, with special reference to the healthy and diseased 
heart, by Mr M Greenwood, Jun.; and a paper in Italian, 
“ Sui Massimi delle Curve Dimorfiche," by Signor ua 
Fernando de Helguero. 

In the Journal of the Society of Chemical Industry for 
February 15 Messrs. R. S. Hutton and J. E Petavel de¬ 
scribe methods for the preparation and compression on a 
large scale of pure gases for experimental work. The 
experimental plant required for the production of large 
quantities of hydrogen, nitrogen, carbon monoxide and 
ethylene, at a rate of about 100 litres per hour, is illustrated 
by diagrams, and interesting facts concerning the com¬ 
pression and storage of these gases are communicated. 

In a communication to the Journal of Physical Chemistry, 
vol vli. p. 557, Dr. J W< Mellor points out that the theory 
that water is in many cases essential to chemical change 
is of much earlier date than is generally supposed. Mrs. 
Fulhome, In 1794, appears to have been the first to give a 
dear statement of the Influence of water on chemical trans¬ 
formations, and her observations were published In a work 
entitled 11 An Essay on Combustion with a View to a New 
Art of Dyeing and Painting wherein the Phlogistic and 
Antiphlogistic Hypotheses are proved Erroneous." In 
many respects Mrs. Fulhome'i theory accords with present- 
day views. 

It has been known for a considerable time that the pro¬ 
ducts obtained In the electrolytic reduction of nltro- 
oompounds depend upon the nature of the kathode plates 
By the reduction of nitrobenzene in alkaline solution axoxy- 
benxene Is obtained with platinum end nickel kathodes, 
edObeflaene with lead, tin end cine kathodes, and by using 
kathodes oftopper,'aniline appears as the reduction product. 
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In the current number of c the ZdUchrift fUr physfkfifaiAim 
Chemte Messrs. Ldb and Moore show that the espehtjel 
factor in determining the reduction Is the kathode potiutdpl, 
and with a given kathode potential the same products ero 
obtained in approximately constant proportions indepen de nt! 
of the nature of the kathode material. 

The experimental determination of the density of fluorine, 
made by M Henri Moissan shortly after the isolation of this 
element, gave the number 1 a60, considerably lower than' 
the figure required by the atomic weight of fluorine, 1*319, 
and on this account the suggestion has been put forward 
by Brauner that a certain proportion of free atoms Was 
present in the gas, thus accounting for its remarkable 
chemical properties In the current number of the Compiet 
rendus M. Moissan has again taken up this question, with 
minute preiautions regarding the purity of the gas, the 
result of four experiments being 1398, 1-319, 1313, 131s* 
or a mean of 131 The agreement between the experi¬ 
mental and theoretical figures Is thus sufficiently dose to 
disprove Lhe existence of any considerable proportion of free 
atoms in the gas. 

The additions to the Zoological Society’s Gardens during 
the post week include on Otter (Lutra vulgaris), British,, 
presented by Mr Radchffe Saunders, a Red Fox (Card* 
fulvui) from North America, presented by Mr. E W- 
Bishop, a Lesser Sulphur-crested Cockatoo (Cacatua 
sulphurea) from Moluccas, presented by Miss L Newman t 
a Bateleur Eagle (Helolarsus ecaudatus) from Africa, pre¬ 
sented by Dr W, Ji Ansorge, a J dlne’s Parrot (Poeo- 
cephalus guhelmt) from West Africa, presented by Mr. A. 
Willoughby Osborne, a White-eared Bulbul ( Pycnonotus 
leucotis) from North-west India, presented by Mr. Gi 
Dendie; four Common Pheasants (Phasiatiuj colehicus)* 
British, presented by the Hon Walter Rothschild, MP.; 
a Hybrid Pheasant, (between Phasianus reevesi and Euplo- 
camus nycthemcrus ), presented by the Earl of Ducie; two 
Wharton’s Fruit Pigeons ( Carpophaga whartoni) from 
Christmas Island, two YelJow-eyed Babblers (Chrysorrlnwt 
sinense), two Sepoy Finches (Haematospisa stpaht ) 1 thr** 
Rose-coloured Pastors (Pastor roseus) from India, a Purpt#- 
capped Lory (Lonus domtcella) from Moluccas, a Hybrid 
Duck (between Metopiana peposaca and Fuligula rufina)^ 
a Hybrid Duck (between Aex sponsa and Dafila spinicauda), 
European , five Tuatera Lizards ( Sphenodon punctatus) fro ns 
New Zealand, fourteen Alpine Newts (Molge aipestris) t six 1 
Marbled Newts (Molge mafmorata), European, a Red 
Newt ( Sperlepes rubra), a Californian Newt (Molge totosa^p 
from North America, deposited; three Japanese Pheasant* 
(Phasianus versicolor) from Japan, three Bar-tailed 
Pheasants (Phasianus reevesi), two Amherst Pheasant* 
(Thaumalea amhersttae ), two Silver Pheasants (Suplo> 
camus nycthemerus), two Manchurian Crossoptllpnn 
(Crossoptilon mantchuricum) from China, purchased. 


OUR ASTRONOMICAL COLUMN, 

Astronomical Occurrences in April 

April 5. 4ta. Ceres In conjunction with noon. 1 

i # v' S. '< ; 

7» 1 oh, 38m. Mlirfmupi of A 1 |gol Id PiffkDt 
vo. 7h. 27a, Minimum of Algol (d 
14. 5^ Jujiftcr in conjaa^ion With Moon. Jnptafr 

1 J. Venus. lUMlfcaied portion of fed Bdk' 

17. 8b" 7“N.W. olttrtMoon. 
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*£ Sttafu. Major axis outer ring=37"74. Minor 
‘ a*li» 9 "ios. 

tfD-SS. Epoch of April meteors (£yrufr, radiant *71"+33°). 
2L Ml. Mercury ac greatest elongation east so* I i'T 
aa. aah. Venus In conjunction with Jupiter. Venus 
0’30'S. 

ay. 1 ah. aom. Minimum of Algol (ff Pereei). 

30. oh. 9m, Minimum of Algol (0 Penei). 

i» loh. 3am. Transit (egress) of Jupiter's Sat. III. 
(Ganymede). 

Standard Velocity Stabs.- —In a communication to 
No. a, voL xix , of the Ajfropfcysica! Journal , M. A. Belo- 
poUhy gives an account of the work which has been done 
at Pulkowa in connection with the international cooperative 
Bcheme for the determination of the radial velocities of 
certain standard stars 

The 36-inch refractor and a new Tttpfer spectrograph, 
similar to the Potsdam Ilia spectrograph, have been used, 
and the details of the methods emplojed and of the pro¬ 
visional results obtained, for six of the velocity stars, are 
flven In the present paper. The results are not so good as 
might be expected, but it is hoped that better results will 
be attained during the next year’s work The spectrum 
of iron was used for comparison, and control spectrograms 
of the sun, Mars, Jupiter and Venus were obtained. The 
results for the first three are discussed in the present paper, 
those for Venus, which are much more comprehensive, are 
being reserved for a future communication. 


Observed Motions in the Nova Phrsei Nebula —Prof, 
Jf» M. Schaeberle, in a note to the jlihononiuciie JVocb' 
richtm (No. 3935), points out the great importance of study 
Ing eireiy possible condition whhh may affect the determin¬ 
ation of the parallax of the nebula surrounding Nova 
Persel, for until the parallax is unquestionably known 
theories regarding the observed movements can only be of 
a highly speculative character In determining the actual 

R rallax only the " absolute M method is available, and 
of. Schaeberle suggests that one of the conditions affect- 
ing the results might possibly be a refraction of the raya 
by some Interplanetary medium filling the solar system. 
He contends that It is only reasonable to suppose that a 
"difference of some kind may exist between the space void 
of heated matter and that surrounding an attracting mass 
radiating both matter and heat. If any medium (either 
gaseous or ethereal), such as on extended solar atmosphere, 
doeB exist, then any light entering such a space would be 
refracted, and the hitherto determined negative parallaxes 
are simply the differences between this refraction and the 
true parallax, where the latter Is less than the former, 
similarly in cases where the measures Indicate no parallax 
Che two may be equal and opposite. Thus if this refraction 
constant were only 1* Ihe recorded motions in the nebulosity 
surrounding Nova Persel would be readily explicable, for 
frith a parallax of i f they are about equal in magnitude 
to those occasionally observed In solar work. 

A Niflw Form or Equatorial Mounting.— A new form 
of equatorial mounting, for which the Inventor, Herr A. F. 
Lindemann, of Darmstadt, claims many advantages, is de¬ 
scribed and Illustrated by a diagram In No. 303c of the 
AtUonomsche NachrichUn, 

The light from the star la collected by an objective placed 
«t the upper end of the polar axis, and by a system of 
mirrors Is reflected down that ash. By suitable mechanism 
CoS movements In R.A. and declination are Imparted to 
Wb«s Inside the telescope (fls. the polar axle), and hence 
to the reflectors, from dock work of the usual form. 

Among the mttny advantages claimed for this form of 
mounting are that the observer may remain comfortably 
gshted In a room of uniform temperature, the Instrument 
_tt very compact and perfectly balanced, the vibration effects 
reduce^ tp a minimum, end no* large dome with costly 
hgMepaiftltin for revolving It is required. 

* 

ft lapuvD Shower op i903--<-Further evidence thpt the 
of 1903 afforded a fairly rich display Is 
. We observations mode at the Ro^al Observatory 
jfo During* watch of |b. aflm. 415I1. 147 m to 
j'd&j'TlIu G> 1 £t.) on November i$, Sonar Campos 
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Rodrigues counted 165 Leonids. At the maxmpim of the 
shower during the five minutes' Interval from i6h. 467m. to 
i6h £i 7m. aa Leonids were counted (AstrononiiMeh§ 
Nachrtchten, No. 3936). 


THE INSTITUTION OF NAVAL ARCHITECTS. 

'"THE annual general meeting of the Institution ofNaval 
A Architects was held last week in the theatre of the 
Society of \rts, the president, the Earl of Glasgow, occupy¬ 
ing the choir The meeting commenced on the morning 
of Wednesday, March 33, and was carried on during the 
two following days There was on the agenda a list of 
fourteen papers to be read and discussed, and these, being 
all dealt with, made, together with the presidential address 
and other business, a very full programme for each day, 
possibly too full, considering the sittings did not commence 
until noon 

As president of the institution, Lord Glasgow yearly gives 
a general summary of the condition of the shipbuilding and 
marine engineering industries of the country In his address, 
which, though brief, contains a quantity of matter which 
well illustrates Huxley's apothegm as to the need of know¬ 
ing a great deal to say a little well His remarks on the 
future of the steam turbine, on the prospects of Internal 
combustion engines, and on other matters of a like nature 
indicate that Lord Glasgow is more than a merely orna¬ 
mental president. 

The chief Interest in the meeting was doubtless centered 
In Sir Edward Reed’s paper on the two battleships recently 
purchased from the Chilian authorities by our own 
Admiralty. These two ships, now H.M S. Triumph and 
Swiftsun —formerly the Libertad and the Constitution — 
were designed by Sir Edward Reed in conjunction with 
officers of the Chilian Navy. The debates in Parliament, in 
which the designs of these vessels were compared with 
those of battleships of the Royal Navy, raised considerable 
feeling, and the personal element, which always attracts 
interest, was not absent. It cannot be said, however, that 
either the paper or the discussion did much to advance 
the science of warship design Sir Edward Reed 
maintained the superiority of his own designs, whilst Sir 
William White, who was the chief speaker In the dis¬ 
cussion, upheld the superior advantages of the ships 
for which he was responsible. At present the efficiency 
of designs for warships is an open question upon which 
Grides may hold conflicting opinions without fear of them 
being proved erroneous, and this position is likely to con¬ 
tinue until practical evidence is obtained by the test of 
actual warfare Beyond this, however, It is seldom—in 
fact one may say never—that particulars sufficient for a 
full comparison of different riilps are made public, and It is 
for these reasons that the controversies In warship design 
are so barren. 

A paper by Lord Braswy which followed, and dealt 
with the problem of merchant cruisers and ateamriilp 
subsidies, pointed out the need that would arise in case of 
war for more aedtits than the navy ac present possesses, and 
advocated the use of merrnant vessels tor this purpose. 
Here naval opinion was divided, one authority, Admiral 
Fitxgerald, maintaining that It would be better policy to 
devote any money available to the building of regular war¬ 
ships rather than to paying subsidies, whilst another admiral. 
Sir Edmund Fremantle, said that if he had to send a vessel 
at full speed across the ocean he would select an Atlantic 
liner, as our cruisers would not be able to maintain so 
high a speed for so long a period as the mercantile vessel. 
The question of portable armour, to be shipped In case of 
war on ’merchant vessels, waa also brought forward, Jmt 
this Was fully discussed by Prof Biles at a meeting ofThe 
institution held Just ten years ago. 

On the eecond day of the meeting Sir William White 
road a paper In which he advocated the establishment of an 
experimental tank for testing ships’ forms by ffieqns of 
Models, on the system Instituted by the late William Frauds 
■t Torquay. At the Glasgow meeting or the inoritutton 
Nd In 1901, Mr. Yarrow brought forward R r motion pro* 
posing thpt a tank should be established Under the auspices 
of the Institution. A* * result efforfr Were mode to; rate 
the flfeemary funds, but although some thlp^uMlQg Arms 
prandfe^Mndenme subscriptions, the proposal was not well. 
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backed up. The reason for the failure was attributed to 
the fact that it was proposed to try models for different 
firms, and It was feared that difficulties might arise Sir 
William now suggests that what might be called the com¬ 
mercial side of the scheme should bh abandoned, and that a 
tank should be constructed for the sole purpose of research 
work, |nd investigation liUo the general principles under¬ 
lying the science of naval architecture This would 
naturally cut off the Income It was proposed should be 
derived from testing models for firms, and therefore a 
sufficient sum must be collected, not only to build the tank, 
but also to endow it Hie suggestion Is that the tank 
should be constructed at Bushy, and be Incorporated as a 
part of the National Physical Laboratory The cost of 
building would be about 15,000!, and the annual cost of 
staff, maintenance, &c., would be about 1500! Dr. Glaze- 
brook, who spoke In the discussion, said the management 
of the National Physical Laboratory welcomed the sugges¬ 
tion most cordially, and it therefore only remains to collect 
the money. The cooperation of ship owners, as well as of 
ship builders, was asked for, and the general opinion of the 
meeting appeared to be that it would argue ill for the enter¬ 
prise and public spirit of the shipping community If the 
moderate sum needed were not forthcoming 

The peat paper read was doubtless the most valuable pre¬ 
sented at the meeting. It was a contribution by Mr R E. 
Froude, and detailed some results on model experiments. 
It is hardly necessary to remind our readers that Mr. Froude 
has for many years carried on at Haslar for the Govern¬ 
ment the work in connection with tank research inaugurated 
by his brilliant father. The details he now gives are the 
result of experiments carried through a period of thirty 
years; In fact, the initial trials were made at Torquay by 
the late Mr. Froude The details given were of a purely 
technical nature, and could not be explained without the 
advantage of much space and many diagrams of ships' 
forms, &c Although the details referred to war vessels, 
they are applicable to mercantile craft within the limits of 
form included 

A J ltt P er Profl Scr, t , * intl i of the Royal Italian Navy, 
on the heeling and rolling of ships of small initial stability, 
was read in brief abstract, and was not discussed. 

A paper by Herr Otto Schlick, on the gyroscopic effect of 
fly wheels on board ship, was read at the evening sitting 
of Thursday. The author proposed the installation of an 
enormous gyroscope for the purpose indicated The sugges¬ 
tion 1 b not new, but the practical difficulties in the way 
have generally been considered too great to make the plan 
acceptable to ship designers Herr Schlick's paper was, 
however, acceptable as giving in simple language an 
admirable exposition of the gyroscopic effect. 

Two papers, respectively by Mr J. E Thornycroft and 
Mr. A. F. Evans, gave particulars, chiefly of a historical 
nature, of. the application of oil engines to small vessels 
The occasion is perhaps notable from the fact that some 
members present, connected In a practical manner with 
marine engineering and ship design, considered the use of 
gas engines for marine propulsion—with gas producers in 
place of steam boilersr—as a problem that would have to be 
considered before long 

At the Friday meeting Prof. Plateau, of Paris, gave 
particulars of vessels fitted with the form of steam turbine 
he has invented, notably a first-class torpedo boat built by 
Messrs. Yarrow and Co. This vessel has made a speed of 
sfi-39 knots The battle of the turbines Is likely to be the 
great feature in the domain of ship propulsion In the 
Immediate future. Whether the Impulse type or the re¬ 
action type will prove superior is a question that must be 
settled by experiment, end further Information ■on this 
subject Is anticipated with Interest. The adoption of the 
steam turbine in the two new Cunard liners, after an 
exhaustive Inquiry by a very competent tribunal, has placed 
the steam turbine on a firm basis as a means of marine 
propulsion. 

A paper by J. Bruhn, on some points in connection 
™ transverse strength of ships, dealt with a problem 
of such complexity that It has often been considered hh- 
ddtemlnoble; whilst a second paper by Mr. A. W. Johns, 
on the normqj presmre on thin moving plates, Is also one 
that lends Itself to abstruse mathematical consideration., 
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RECENT DISCOVERIES IN BACTERlObgOlf.* 

"THESE are recearchei toward* a. fuller Knowledge Iff fh« 

1 morphology and life-history of various orders 
ing to Bacteriaces. So far the complete Ilfe-hlstoryVqJ 
sporogenous forms had only been worked out for g Very 
small number, all belonging to the genus Bacillus. The 
discovery of spores in the genus Sarcina, and the oOqtilU*' 
tion of a pure culture of the same by the author, gave him 
an opportunity of making a complete Investigation of this 
genus. It includes the treatment of spores with various 
reagents, the germination, the mode of insertion of cilia, 
the course of development in various media, mode of cetL 
division, development of spores, and a number of phydo- 
loglcal experiments. With appropriate stains the moiphe- 
logy and inner structure of the cell was examined, the cell' 
being differentiated into membrane cytoplasm and nucleus., 
The results of metabolism fat, glycogen, &c , were not' 
observed, so the products of protoplasm must be dissolved 
in the cytoplasm, and cannot at present be examined micro¬ 
scopic ally The development of the spore Is interesting, and 

requires a very delicate manipulation of stains. It first 
appears as a vacuole with a central nucleus embedded In It. 
The vacuole gets denser, until (he young spore now dlm|y 
outlined stains more deeply than the neighbouring cyto- ( 
plasm. Then It differentiates a membrane and gradually 
becomes very strongly refractive, whilst the rest 01 the cell 
almost entirely disappears, being only visible when treated 
with certain stains This description tallies with Meyer'li 
account of the development of the spore in the genua 
Bacillus 

Investigation was also earned into the genus Spirillum, 
the species Sp. gtganteum being chosen The variation of 
size and form, variation, nature, and amount of reserve 
matter (fat and 41 Volutans-kugeln "), the dilation, the 
course of development in various media, pathogenic struc¬ 
tures, Ac, were fully examined, so that a complotq 
diagnosis of the species is in our possession The formation 
of spores is unfortunately as yet unknown in this species. 
In this species the most interesting result was the demon- 
Miration of the origin of the cilia from the inside of the 
cell Some Investigators had maintained that the cell had 
no membrane, beng simply naked protoplasm, and that the 
cilia arose from the periphery, others that there was a 
membrane, so that the cilia must once from the inside^ 
The whole question was purely conjectural, but with 
appropriate staining, which Is given In tne text, and shown 
by drawings, the author proves the latter hypothesis to bq 
the true one. , 

The most Important part of the above researches Is that 
dealing with dilation. Modern classification subdivide! 
according to the possession or non-poOsesskm of organs of. 
motion It is proved that formation of slime in the artificial 
cultures of the laboratory Is the cause of absence of motion. 
A method Is discovered to prevent this formation, with the 
result that all the supposed non-motile forms were found fa 
be motile, and from everyone the organs of motion worst 
successfully demonstrated. The investigation Included 17 
forms from the genus Sarcina, 5 forms from the genus" 
Micrococcus, 3 forms from the genus Streptococcus aqd 
from the genus Bacterium, all indiscriminately chosen-f 
Hence the genus Sarcina la absolutely identical with dig 
genus Planosarclna, Micrococcus with Ptanoooccux, aqd 
Bacterium with Bacillus (see Migula’s “ System dir 
Bakterien ”). It Is therefore obviously necessary tfat tfcb, 
subdivision of the families Coocacn and PacteHacem f&upt , 
bo remodelled. A new classification la proposed for these, 
two families, the essence of which la as fellows , 


Family' Coccacea§ 
(1) Genua Streptococcus 


Round c$Ut, diieiii. 

Division to one direction’ OT' 

H 1 T“ 

(1) Genus Micrococcus. Dlvllkm In two 
space t ■ 

(3) Genus Sarcina. Division fa three direction* 
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Bfcteriaceae Cylindrical forms, ciliated. 

Bacillus. Forms with peri trie h cilia. 

• Pseudomonas. Forms with polar cilia 

but be interesting 1 to medical bacteriologists to 
the pathogenic Streptococci are motile. At the 
of the third paper the exact method by which 
cilia preparations can be obtained is given. 


PLUORESCENT BODIES EXCITED BY 
RADIUM . 

CINCE very active preparations of radium have become 
^ available, a steady search has been going on In many 
quarters for agents which will respond to the radiations 
and convert them Into visible light. The most powerful 
fluortacer towards the a radiations Is Sldot's hexagonal 
blende, a crystallised form of zinc sulphide, which is especially 
suited for use with the emanation The most powerful to 
the fi radiation is willemlte, a zinc ellicate, which gives 
a magnificent green fluorescence, and is probably quite 
free from any phosphorescence after the action of the rays 
ghsul This if left In the radium emanation eteadily In¬ 
creases In brightness as the excited activity, and with It 
the $ radiation, is produced, and reaches its maximum some 
hours after the emanation has been Introduced. The same 
is true of kunzlte, a new variety of spodumene discovered 
by Dr, Kunz, and supplied by Messrs Griffin and Sons, 
Ltd- The colour of the light might be variously described 
by different observers as salmon-pink, warm orange, or 
Orangey-yellow, according to individual opinion Kunzite is 
a transparent gem-like crystal, and is one of the most 
beautiful examples of the fluorescent bodies at present avail¬ 
able for demonstrating the luminous effects produced by the 
radium rays. It Is, however, not very powerful compared 
with willemlte or the platlnocyanldes. Being, like the 
diamond, transparent, It shines especially well when ex¬ 
posed In a Cube to the action of the concentrated radium 
emanation, as the whole moss of the crystal contributes to 
tte tight effect. The growth of the luminosity after the 
emanation Is introduced, owing to gradual production of 
th* excited activity. Is more marked than In the case of 
wUlemlte, as kunzite hardly seems to respond at all to the 
m radiation. This experiment would be Instructive as a 
lecture Illustration to provs that the emanation only gives 
d rays, and that the 0 rays are produced only when time has 
been allowed for some of the emanation to change Into the 
matter causing the excited activity 
The most brilliant and exquisite of all fluonscers for 
demonstration on a large scale are the platlnocyanldes in 
the form of large crystals Those containing lithium give 
a beautiful pink, not unlike that of kunzite, but more 
brilliant. The colour of the latter Is doubtless due to the 
lithium contained In it. The calcium and barium salts are 
Characterised by a deep green, especially the former, whereas 
the sodium compound shines lemon-yellow. Magnesium 
plprinocyafllds, which la so beautiful under the X-rays, 
ftqrdty responds at all to radium. The feeble y rays are 
beet shown by a large crystal of the bar him or lithium 
flit. Large metals of the platlnocyanldes seem extremely 
difficult tp obtain, and any manufacturer who could produce 
them would probably find a ready market. 

„ A new fluorescent mineral, which, like kunzite, septne 
ty respond only to the, IB rayref tedium, has been recently 
dbmeked by Mr. Amtbreqht, 4 member of the firm or 
AmbredUi Nelson and Co., chemists. Duke Street, W. 
'Thp ' min eral la sparteite, a form of cal cite containing a few 
Mr cent, of manganese. It occurs associated with willemlte 
qn4 wfch xJndta, the rod oxide of tlhc, which contains a 
trace of man g anese. It 4 a pure white in colour, and under 
radium rays fluoresces a very deep orohge. 
Ig not at all powerful, but (be colour to very m 
d would vote comment httrely ai a ftorwmitoit 
Without reference tb the way > which H la 
, baa authority described It ae exactly SlmUas to 
Abaft b^ooSiLln a spectrum tubd,, ft ii rathe# 
fS m the odour seems to depend on.the intensity 
' tore# W deapor ffef when^rt^ito ItheM 
I# If jfwtmdd * Short distant*- The same 
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gentleman has discovered among the fluorites some exam (flat 
of phosphorescence after exposure to radium which persist 
for several days, and exhibit marked increase of brilliancy 
on exposure to the warmth of the hand. He finds that 
kunzite exhibits a similar behaviour, the after phosphor¬ 
escence (o r thermo-luminescence?) being notably Increased 
if the mineral la held In the hand 
The action of kunzite and sparteite under the kathode 
rays is of interest. In each case the colour is considerably 
different from that under the action of radium, being much 
yellower. Sparteite under these conditions is disappointing, 
but kunzite is a most beautiful sight Its colour is a pure 
deep yellow without a trace of the warmth it exhibits under 
radium. F. S. 


THE PALOLO WORM OF SAMOA . 

''FHE periodical autumnal swarming In the seas around 
1 the Samoan Islands of the annelid locally known as 
the palolo has attracted the attention of residents In those 
islands and naturalists generally for many years. The 
swarming takes place In October and November, apparently 
on the day before the last quarter of the moon, and on this 
and the following day the sea Is absolutely alive with the 
worms, of which the numbers seem to be greater In the 
November than in the October swarm Early dawn Is the 
time for the swarming to commence, and by sunrise the 
phenomenon is at Its height Not the least curious feature 
about the swarming Is the fact that all the worms are Im¬ 
perfect and headless, and the nature of the complete worn: 
has long been a puzzle to natural lata Thanks, however, tc 
the Investigations of Messrs. Krflmer and Frleillttnder, sup 
plemented by the observations of Mr, W. McM. Woodworth, 
the solution of the problem has at length been discovered. 
The results of these Investigations have been published li 
Dr. Kramer's " Die Samoa Inseln 11 (Stuttgart, 1903) 
while the original English version of this account, drawi 
up by Mr. Woodworth, appears in the American Naturalise 
for December last 

Palolo also occur in Fiji and elsewhere. The oompleti 
annelid—Eunice vindU —burrows into the reef-rock 01 
Samoa, the reef, when prised 
open with a crowbar, proving 
shortly before the swarming 
season to be absolutely alive 
with palolo. Curiously 
enough, the Samoan natives, 
although familiar with the 
palolo when swarming, are 
quite unacquainted with it 
during the period of Its rock¬ 
boring existence. Owing to 
the great length of the entire 
worm^ Its fragile structure, 
and its intricate association 
with the honeycombed reef,' 
the extraction oT complete 
specimens is a matter of con¬ 
siderable difficulty, demanding 
very delicate manipulation on 
the pas| of the operator. 

The complete annelid con¬ 
sists of two distinct ports, a 
broad anterior 11 stokal 11 por¬ 
tion, sharply marked off from 
4 slender end much longer 
11 epltokal >v portion, which at 

the awanhlng season becomes detached and constitutes 
free-swimming palolo. The total length averages 40 centi¬ 
metres, of which about the first fourth la formed by ths 
thick atakal portion. From 950 to 430 Is the ipproipse 
dumber of segments in the sfokai region, the amallei 
number occurring In g female and- the Iftger id a male 
A the miles the colour is reddish frown, pine In tbs frfAilei 
W* green- These sexual colours ere most sMngri; 
vmqrbed in the eoUokal .region, pfrre they are due to.Bii 
0T*, tn« collapsed Intpgugient frfrg to*tar£a|*ir 
M afar thejlfachanris-uf those elements* i, 

' *—■ -• mnfinad In 
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Mr. Woodworth, 11 and at corresponding' seasons n known 
for other Islands of the Pacific, though the wormi have not 
everywhere been Identified Powell speaks of them in the 
Gilbert Islands, where they are known to the natives as 
te nmatainata, and Codrington gives a detailed account for 
Mota in the Banks Islands, where they are known as u». 
Brown mentions the annual occurrence of a palolo on the 
east coast of New Zealand, and the wawo of Aumphius, 
which occurs at Amboyna, in the Moluccas, is doubtless the 
same. Seeman mentions the occurrence of the worm in the 
New Hebrides, and it is known In Fiji and Tonga. It is 
reasonable to suppose that a systematic search would show 
the palolo, or some allied form, to have a wider distribu¬ 
tion in the coral-reefs of the Pacific than has been as yet 
recorded. That the annelid is best known from Samoa and 
Fiji is accounted for by these groups of islands having been 
most visited and longest inhabited by whites." 

We reproduce Mr. Woodworth’s figure of the complete 
worm. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Thk Glasgow University Court has appointed Mr. 
Frederick Soddy to be lecturer on physical chemistry for 
five years from October 1 next 

Dr K Zindleh and Dr. J A. Gmeiner have been 
appointed ordinary professors of mathematics in the Uni¬ 
versities of Innsbruck and Prague respectively 

Die authorities of Yale University announce that, in 
succeeding Prof J J. Thomson as Silliman lecturer, Prof 
C S. Sherrington, F.RS, will treat of " The Cardinal 
Features of the Integrative Action of the Neivous System ” 
in a course of ten lectures commencing hridny, April 22 

The preamble of the Victoria University of Manchester 
Bill has been found proved by Lord Balfour, acting chair¬ 
man of committees of the House of Lords, and the Bill 
will be reported to the House for third reading The Bill 
is promoted to give effect, so far as Manchester is con¬ 
cerned, to the derision of the Privy Council dissolving the 
Victoria University as originally constituted of the Owens 
College, Manchester, University College, Liverpool, and 
the Yorkshire College, Leeds, and to the grant of charters 
for the creation of separate universities in each of the three 
centres Under the provisions of the present Bill Owens 
College is incorporated with the Victoria University of 
Manchester, and the property and liabilities of the college 
an transferred to the university. 

The Johannesburg correspondent of the Times reports 
that the Transvaal Technical Institute was formally opened 
on Tuesday In the presence of the Governor and the Lieut,- 
Governor of the colony The institute is intended to be 
the nucleus of the future university which, In the opinion 
of the commission appointed by the Government to gauge 
the needs of the community In the matter of technical educa¬ 
tion, will ultimately be found necessary for the Transvaal, 
The institute as now inaugurated has absorbed the 
Kimberley School of Mines, which for eight years has 
Covered the third and fourth years’ courses prescribed by 
the Cape University for obtaining a degree In this subject. 
In view of the exceptional opportunities afforded at 
Johannesburg for mining engineering, arrangements are on 
foot to enable students of the Royal College of Science and 
other home Institutions to proceed to the Transvaal for a 
year’s post-graduate study. 

In the House of Commons on Monday Sir J. Gorst in¬ 
vited a statement from-the secretary to the Board of Educa¬ 
tion with regsgS^b the physical condition of the children 
in the elementary schools. In .the course 6f his reply, Sir 
W. Anion skid that the committee of Inquiry on physical 
deterioration. began to sit last winter, and they found that 
the British Association had appointed a committee, of which 
Prof. Cunningham was ehikmtn, to Inquire Into the same 
mbject. Thtjf committee put Itletf la communication with 
the commltue of jm briflafa Association, which met them 
In a most cordial spirit. Prof. Cimnlogham gave evidence, 
ahd themhieme already outlined by the Brash 4 m 0 dai|oa 
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committee was sent to the College of Physicians''ddA-'Wp 
College Of Surgeons. The College of Surge 
back word that they cordially approved of the . 
scheme, that there should be a regular survey of the 1 
tlon of the United Kingdom—of the agricultural ana -_.™. 
ing population and of the children in the schools, aitd/fiiet- 
means should be taken to ascertain their physical condmfr 
at the school age It was hoped that by proper manqgWr 
ment it might be possible to cover the whole of the United 
Kingdom in ten years, so that there might be a complete 
survey of the United Kingdom in the course of every tan 
years. 


Last week we directed attention to the fact that the 
Goldsmiths' Company had decided to give up the Gold¬ 
smiths’ Institute at New Cross at Michaelmas next. The 
company has now offered to hand over the whole Site of 
the institute (about seven acres), together with Its build¬ 
ings, equipment, and apparatus complete, to the University 
of London for the purpose of promoting university work 
in South London The Senate of the University has re¬ 
solved, subject to the satisfactory settlement of admlnis- 
trailve details, to accept the company's offer. It is esti¬ 
mated that after making due allowance for depreciation, the 
value of the site, buildings, and equipment cannot be lesa 
than loo.oool. Some three acres of the site are covered by 
buildings, leaving four acres uncovered which have bean 
available for recreative purposes The annual endowment 
provided by the Goldsmiths' Company, originally fixed fct 
5000! a year, has grown to about twice that sum FolloUN 
mg so soon upon Sir Donald Currie's splendid gift, of 
which particulars were given in the last issue of NatueS, 
there would really seem to be a new era opening for the 
University of London It must not, however, be lost sight 
of that handsome as these two bequests are, they are alone 
quite inadequate to the great needs of a university equipped 
and staffed in a manner becoming to the University of 
London, the metropolis of the empire. It is greatly to be 
desired that the large minded generosity of Sir Donald 
Currie and of the Goldsmiths' Company will be immediately 
emulated by other wealthy individuals and corporations. 


A Bill to amend the laws relating to education in Scot¬ 
land, and for other purposes connected therewith, wa» 
introduced In the House of Commons on Monday by Mr. 
Graham Murray, and passed the first reading The exist¬ 
ing system in Scotland encourages the tendency of educa¬ 
tional institutions to overlap, and leads to some waste of 
resources In the field of primary education the School 
Boards have done excellent work, but for secondary and 
technical education the School Board area is too small. 
The area which has now been selected for educational pur¬ 
poses is the district areA; but the great burghs, Edinburgh, 
Glasgow, Dundee, and Aberdeen, are to be dealt With 
exceptionally. There is to be a School Board elected for 
every district In a county. The number of members which 
each Board is to have will be fixed by the Scottish Educa¬ 
tion Department. The boards are to be public authorities 
for all branches of education, and they are to be elected on 
the countv council franchise and the burgh franchise. Id 
order to foster local Interest In education every school is to 
have local managers, who, however, are not to be allowed 
to appoint or dismiss teachers or to borrow money. To 
private venture schools the boards are to be at liberty tp 
give aid out of the rates, if they desire to do so; they are 
to be absolutely free agents in the matter With regard tp 
the financial proposals of the Bill, the various Imperial con¬ 
tributions are to be pooled; all the grants will go Into one 
education fund. In order to remove some of the objections 
to the retention of the Scottish Department in- London It le 

{ imposed that there shall be constituted by Order In OtHiadl 
our provincial councils which will meet In Edinburgh. 
Glasgow, Aberdeen, and Inverness. It will be the dtf% tf 
these councils to deal with any mutters referred to thejpby 
the department. ■ 

Tux Military Education Division of the Wdr Office Ml 
issued rules which will for the future regulate the 
ment to commissions fth the wrtny. The rvM wWwpt 
apply to caridJdatoe fcf admission to the Royal 
Acadeqiy and Royal Military College until star ffi MT 
pitftiye examination of Jims; i$o«. In onlef to showfl 
they have attained e fair Stoddard of general eduaifK*^ 
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lUifMWMt for appointment to cbmmlailoM will be required 
either a " leaving " certificate or a 11 qualifying 11 
WtiflgUe' A 11 leaving 11 certificate la one Including the 
tyMOe subject! aa a qualifying certificate, and granted by a 
rgUvftlMd body to candidates not less than seventeen years 
of’age Who have attended three years 1 continuous teaching, 
W 9 w satisfactory conduct, In a properly Inspected school 
A u qualifying" certificate is one covering two classes of 
Itibjfeh. All candidates must qualify In the subjects of 
claw i. viz English, English history and geography, and 
elementary mathematics Candidates must qualify in two 
of the subjects of class II , viz. science, French or German, 
Latin or Greek. The expression 11 science," the rules state, 
means so far as a leaving certificate is concerned, 11 such 
combination of experimental or natural science as the Army 
Council may approve, provided always that the Sciences 
recognised Mall nave been laught in a sufficiently extended 
course, Including a due amount of laboratory or field work " 
Any leaving certificateacrepted must certify that the candi¬ 
date baa taken a sufficient course of elementary geometrical 
drawing and practical geometry, and also an elementary 
course of practical measurements Leaving certificates will 
bo accepted from the Oxford and Cambridge University 
examining bodies, the University of London, the Scottish 
Education Department, and such universities In Great 
Britain as undertake to issue a certificate satisfying the re¬ 
quired conditions The same bodies will hold examinations 
periodically at which candidates who desire to obtain 
qualifying certificates may present themselves 
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Royal Society, Msrch 3,— 11 The Spectra of Antarlan 
Stars in Relation to the Fluted Spectrum of Titanium." 
By A. fowlsr, A.R C.S , F.R A S. 

The distinguishing feature of the spectra of the Antarlan 
scan (Seechrs third type) is the system of apparently dark 
flutinga, sharp towards the violet and fading off towards 
kha red end of the spectrum. The principal flutings are 
WfU seen in Antares, but they are more strongly developed 
In the spectra of ■ Herculfs and o Ceti, In which stars 

S ldcnot details are also seen. These (lutings have not 
Itrto received a definite chemical Interpretation, and it 
has been uncertain, owing to the possibly misleading effects 
of contrast, whether the spectrum was to be regarded as 
one consisting wholly of absorption flutings fading towards 
fha red, or as one partly consisting of emission flutings 
fodfaff in the opposite direction. 

The purpose of the present communication Is to state the 
nature of the evidence which Indicates that the spectrum Is 
essentially an absorption spectrum, and that the chief sub¬ 
stance concerned in the production pf the flutings is 
titanium, or possibly a compound of that element with 


tings in question come out in the arc spectrum of 
_ oxide, If the precaution be takan to provide a 
Ifhqtal supply of material and to use a very long arc, taking 
also that the Image of the 11 flame " Is projected on 
the «lic of the spectroscope. They are alro seen In the arc 
■fectrum of the chloride under similar conditions 
«Knneroue lines accompany the flutings produced In this 
manner, and some of the>detall« are. consequently masked, 
dpttot recognised without careful study of the photographs. 
£fcJar the fluting! have not been very successfully produced 
the. oxyhydrogen flame j they are visible In the flame 
MMdrba of t he Turner from the chloride, but their obsarv- 
lEfo Is difficult on account of the bright continuous spec- 
Wftm-L The/best representation of rhe flutings has been 
abtaloed by passing a spark, without Jar, through the fumes 
Wtq*ychloride Which rise from the chloride of titanium Qp 
MfeKmire to air. In these clrcumstArces the HuesLWhleh 
t oca nqt numerous, and some of the secondary Jutlngs 
t orb masked by lines la the spectrum of the flame of 
pea readily dented, In spite of thq continuous 
' i also jmsnt. „ . ^ ' 

'thi of the heads of the principal fluting; 

lt)Vfouftd that these types within the 




* 

possible limits of error with eight of the ten principal bafife 
locorded In the stars by Vogel and Dundr 

The origin of the two outstanding bands at 5fids and 
f»493 has not yet been ascertained, but in the case of the 
remaining flutings the evidence for titanium Is enormously' 
strengthened by a discussion of their structure and hr ex¬ 
tending the comparison further into the violet. Photo¬ 
graphs of the stellar spectra, especially those of 0 Cetl and 
a Herculis, show that some of the principal flutings are 
composite, Dundr’s band 10, for example, containing, 
according to Sidgreaves, four distinct flutings separated by 
intervals of about 44 tenth-metres, each of which is weaker 
than the one which precedes it on the more refrangible 
side A precisely similar structure is found in the case of 
the titanium flutings, and a comparison of wave-lengths 
Indicates that the various components occupy the same 
positions as those in the stars, so far as the available 
measurements permit the teat to be applied. 

The table of wave-lengths given in the paper shows that 
the details of the titanium flutings are reproduced with 
remarkable fidelity in the stellar spectra, and more especially 
in o Cetl There is some uncertainty in connection with the 
complicated groups of flutings and lines extending from 
5598 to D, whLh need further investigation in the stellar 
spectra with Instruments of greater dispersion, but the 
general agreement is such as to leave no reasonable doubt 
that titanium is the main factor In the production of the 
dark flutings which characterise the Antarian group of 
stars 

This explanation of the dark flutings suggests that the 
appearance of bright flutings in the Antarian spectrum 
arises chiefly from effects of contrast It does not, of 
course, exclude the possibility of the presence of bright 
flutings, such as might be indicated by local brightening! 
which are not exactly In coincidence with the edges of 
dark flutings. 

11 An Inquiry into the Nature of the Relationship between 
Sun-spot Frequency and Terrestrial Magnetism." By 
C. Ohrse, Sc.D-, LL.D-, F.R.S. 

(1) The formula 

R = a+frS . (1), 

where R Is some magnetic quantity such as the amplitude or 
the diurnal oscillation of the needle, a and b constants, *and 
S sun-spot frequency (after Wolf and Wolfer), was first 
applied by Wolf to the mean declination range throughout 
the year. 

The present paper is entirely devoted to the connection 
between sun-spot frequency and terrestrial magnetism. It 
deals with data from Milan (1836-1901), Greenwich (1841- 
96), Pawlowsk and Kathannenburg (1890-1900), Batavia 
(1867-98), and Mauritius (1675-90). It alms at ascertain¬ 
ing wherein the results In my previous paper (Phil. T tans., 
A, vol ceil. p. 335) are peculiar to the station or period 
dealt with. 

It Investigate! what differences may exist between the 
sun-spot connection on ordinary days and on magnetically 
quiet days, and what differences arise when one applies (1) 
to the mean of the differences between the absolutely highest 
and lowest dally readings, instead of to the range o? the 
mean diurnal Inequality It also considers various measures 
of the magnetically disturbed character of the year, and 
their relation to sun-spot frequency. 

There seems a general tendency for b/a to increase es 
we pass from a quantity, such as the range of a diurnal 
Inequality, which Is comparatively Independent of disturb¬ 
ances, to a quantity such as the mean absolute daily rogge 
which Is largely dependent on disturbances. Forimtla' (1) 
becomes, however, less and less strictly applicable, the more 
disturbed the magnetic quantity to which it Is OppHftd- 
When we consldf t quantities such aa the mean of the twelve 
monthly ranges (maximum and minimum for the month), or 
the annual range (maximum and minimum for the year), we 
find large differences between observed values and those 
calculated from (1). 

In the coeb of ranges from mean diurnal Inequality* for 
the yea?, the agreement between observed end calculated 
voUms Is about equally good at Ptvjovd, Kaibaritienburgi 
Batavia, , and Raw. In the tigoa of decHfUgUon, the man 
dutaego* between observed and calculated value* if about 
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the specific heats the atomic heats Were deduced- tlw dpt 
specific heats of the compounds, formed bp their ujnjS^ -wvffqt 
also determined, and from these data the mohod|f>leitl( 
of the compounds calculated. On comparing the dhsvtof- 
the atomic heats of the element* present with the mola$vlUtf 
heat of the compound at the successive temperatures, it wet 
found that there Is throughout a close concordance. The 
order of difference map be shown by one example:— 

NuM T eUuride, NITe. 

Tempencuve, Sum of atomic hut MoUctdir host of . 

Mu of Nl sad To MITo 

ioo° 9 so ... 8*38 

200° ... U08 11-35 

300°.is as . 1141 

400° - . 13-00 . . ia-9* 

jo° B 1349 . ... 13 IS 

6oo°. 1385 13-38 

700° . - 14* 11 13-35 

The results of these experiments show that Neumann'S 
law is approximately true, not only at temperatures from 
o° to 100° C., but at all temperatures. They thus support the 
view that the specific heat of a solid is determined by the 
nature of the atoms composing the physical molecules, and 
is not a measure of the work done In thermal expansion 

The paper concludes with a discussion of the relations Jfi 
specific heat to atomic weight under different physical con* 
dir ions, that is, in the solid, liquid and gaseous states. 

Entomological Society, March a.— Fiof. E. B. Povilton, 
F.R.S., president, in the chair—Commander J. J. Walker* 
R.N , exhibited (1) Hecatesia fenestrata, Bdv., an Interest¬ 
ing Australian moth, the d* possessed of a very marked 
power of stridulation (stridulating organ on longitudinal 
transparent bar on fore-wing), known In New South Wales 
as the 11 whistling moth 11 ; (1) Dodonldia helmet, Butler, 
a rare satyrid butterfly from New Zealand; and (3) a 

f igantic species of the Thysanurid genus Japyx, found at 
Icton, New Zealand—Mr. C. O. WatorhouM exhibited 
and commented upon a diagram 0/ the mouth of one of 
the Mallophaga (Laemobothrium titan). —Mr. G. C. 
OkMitpion exhibited Specimens of the two species of 
Dorcadlon found during his recent Journey In Spain, 
D. almarzense. Esc.? from the summit of Montcayo. and 
D. neilense. Esc , from the Sierra de LogroAo. He also 
exhibited numerous examples of Pyropsyehe moncavnella m 
Chepm , found by Dr. Chapman and himself on Montcayo. 
—Mr. A. J Ohltty, Mr Jennlnfs and other fellows ex¬ 
hibited specimens of the genus Troplpborous to determine 
If possible whether T. tamentosua and T. obfiMUs were In 
reality one and the same species. Various cases of coined 
dent localities for the species were quoted, and It was the 
general opinion that In the United Kingdom the two wqre 
but forms of one species.—Dr, F. A. Dlmy read a note on 
the so-called “ bugong" moth consumed by some 
Australian natives for food. He said it was not a Eupkfta 
at all, as supposed by Kirby In his 11 Bridgwater Treatise/' 
but a Euxoa, and not a butterfly as also stated by West* 
wood.—The President exhibited a specimen of a beetle, 
Glenea pulchella (Thoms ), one of three Individuate of the 
species taken in the Nllglrii by Mr. Leslie Andrewes, Which 
clearly mimics * large Ichneumon fly not vet Identified- 
—Mr. L. B. Prove exhibited, on behalf pf Mr. A- Bswt 
long bred series of Tfiphaena comet* Hb., ths reeufc of 
breeding for two generations from a wild 9 °f th^ csdktf 
form, taken near Forres. In the first generation, nfiw 
more than half the progeny followed, to a cwtaln extent* tbo 
parent 0, though varying from rich deep red Vo almost 
black. Pairings of these dark specimens resulted In wtapb#'. 
In which the percentage of an. emrttsU was sllghty L |ov: 
creased, although the type forms were still well ippseMMidV 
but It was noticeable that In evert specimen tb* orttfftjWpr- 
stigma was filled up with the darker or mploMc i 
Paint Notes on Australian and Tasmanian 
cvphhlides, with descriptions of new spades e A M* 

A revision of.tiia subfamily FeHdnotfnw of tlieh 
family SuMUte, wife. dMcriyUhpa <rf nw 
spw% trlkifiM F< Irt UT 1 On aota* M . 

Mt«n teiHui'ind Aliioi ntvtht to to' 
MiianNr Cqkbal Chirk* kdito* Ah tntiliflrj 
dtcunhm to Montcayo Spain, wh aom* rtrtmSfiT- 


4 per cent, of the mesn value of the range during the period 
dealt with. On the whole, the agreement Is distinctly less 
good In the case of vertical fores than In the case of declin¬ 
ation) Inclination or horizontal force. 

March 17— 111 On the Construction of some Mercury 
Standards of Resistance, with a Determination of the 
Temperature Coefficient of Resistance of Mercury " By 
F E. kmlfthi A.R C Sc , Assistant at the National Physical 
laboratory. Communicated by R. T. Glazebrook, M.A., 
F.R.S. 

'nils paper contains an account of the construction and 
measurement of eleven mercury standards of resistance at 
the National Ph>sical Laboratory. 

A comparison between the international ohm as realised 
from these standards and the unit of resistance derived 
from the coils belonging to the British Association shows 
that 

r Resistance of unit derived from 
LA. coils (assumed as equal 
io f GG.S. units) 

= 0 ooooB, ohm 

A very concordant senes of observations also Indicates 
that 


Resistance of 1 int. ohm 
(as realised at the N.P L.) 


m 


Resistance of 1 int. ohm 
(as realised at the Reichs- 
anstsli) 


H 


Resistance of 1 int. ohm (as 
realised at the N.P.L.) 


so ooooa 0 ohm. 

The methods adopted both for the construction and 
evaluation of the mercury standards are very different from 
those which have been previously employed, one of the 
methods of erection enabling the >r end effect " of the tubes 
to be eliminated. Owing to the Increasing accuracy of 
electrical measurements, It was thought desirable to realise 
the international ohm with a probable error not exceeding 
one part in one hundred thousand. The results obtained 
with the eleven mercury standards of resistance are In very 
close agreement, the calculated probable error of the deter¬ 
minations being ±0.0008 per cent only 

The temperature coefficients of resistance of (1) mercury 
in Jena glass, of (a) mercury in verre dur glass, and 
of (3) a constant volume of mercury, have also been deter¬ 
mined for a range of temperature o 9 C to 33° C The 
results are as follows 1 — 

(1) Mercury in Jena 16"' glass. 

Hr = R.[ 1+0-00088018T+0 00000105793T 1 ]. 

(a) Mercury in verre dur glass, 

R v =R,[i+o 00088036T+ o-ooooo I03094T 1 ]. 

(3) A constant volume of mercury, 

Deduced from (i), 

R t b= R b [i + o 0O088788T+0-0000010564^]. 

Deduced from (a), 

RfsRJi+o 00088776T+0 0000010376T 1 ]. 

T being the temperature on the hydrogen scale. 

11 The Specific Heats of Metals end the Relation of 
SpeeiAc Heat to Atomic Weight. Part ill 11 By Prof. 
W, A. Tlitftn, F.R. 5 . 

The object of the experiments, of which an account la 
given In this paper, was to determine whether the atomic 
neats of the elements entering into combination are pre¬ 
served In the compound at all temperatures, previous results 
obtained by the author and others having shown that the 
specific heals of metals of small atomic weight, such as 
sdumlnlum, Increase very rapidly with rise of temperature. 

As It Is not possible to determine the specific heat of 
sulphur fthnpughout a long range of temperature, tellurium 
was chotui fqr^experlment. Compounds of tin, silver and 
nickel with flMuium were - prepared, and two alloys of 
silver and aluminium. The average specific heats of all 
them elements, except tin, which melts at aja* C., were 
determined over various intervals from the boiling point of 
llqpld oxygqp to nearly 500 9 G. In the case of Bib less 
fusible elements, a. range of about 680* C. From these 
mean specific beam the true specific heats at Intervals of 
iop a C. absolute temperature wen calculated, la' 
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XyUborv+dUpdr, Fahr., by Dr. Thomas Algernon 
■ i Gw C. MaiiiRlan^-Fuither notea on 
ffydfoptflldm belonging to the European fauna, with de- 
aeriptloni of new species: R. J. Morton.—A note on 
jn yt hM w bonUnti i, Wallace - R. dholford—A discussion 
an , 0 WSfct la a Specie*? M waa opened by the Rev. F. D. 
‘Horfefe, la which Mn H. J< fclwes, Prof. F. A. Diaey, Mr. 
#. J. Chttty, Mr. W, E. Sharp, the president, aqfi other 
Mows Joined. 

Qadlogical Society, March 9.—Dr. J. E- M- F R.S., 
president, in the chair.—Dn the probable occurrence of an 
Eocene outlier off the Cornish Coast • Clement Sold, 
F.R.S., communicated by permission of the director of 
H.M. Geological Survey. The evidence suggests that, 
underlying the western part of the English Channel, an 
Eocene basin may occur comparable in importance with 
that of Hampshire.—The Valley of the Telgn . A. J Jukoa- 
Brownei The Telgn Valley is not a transverse valley pre¬ 
serving a general direction in spite of opposing ridges, nor 
is It a longitudinal valley running parallel to a dominant 
ridge, nor is it a simple combinetion of one with the other, 
os’ often happens; but It apparently consists of parts of 
two transverse valleys linked by a longitudinal one. The 
Telgn runs wff Dartmoor through a gorge which takes an 
easterly direction, as if It were going to Join the Exe, it 
(hen deflected southward Into what, with respect to the 
Permian escarpment, is a longitudinal valley; this ends 
In a low-lying plain, and from this plain it escapes eastward 
to the sea through a transverse valley, which has been cut 
across the ridge of Permian and Cretaceous rocks. The 
theory of the capture of one river by another furnishes an 
Intelligible explanation of the facts when applied to the 
course of the Telgn The author thinks that some other 
river-courses and geographical features in Devon can be 
explained on the theory of an easterly incline modified by 
a subsequent southerly tilt. 

Physical Society, March u.—Dr. R. T. Glaze brook, 
F.R.S., president. In the chair.—The whirling end trans¬ 
verse vibrations of shafts: Dr. Ohrst. The paper shows 
how the mathematical results obtained by Prof. Dunkeriey 
1 can be derived by a leu cumbrous treatment, and how in 
rriatty Instances they admit of great simplification, without 
sensible Joes of accuracy ft Is also shown how loaded 
•hafts can be dealt wjth, without recourse to the hypothesis 
taesNitftd by Dunkeriey; at the same time some light Is 
thrown on the relation of this hypothesis to theory. Six 
gialn cases are considered, in which the shaft la variously 
supported; in some of them numerical results are deduced 
for comparison with Dunkeriey "s experiments.—Notes on 
nOfi-homocentrlc pencils, and the shadows produced by 
them, part li, p shadows produced by axially symmetrical 
pencils possessing spherical aberration W is nw e ti This 
paper deals with the shadows obtained by Interposing a 
Straight wire ndar the focus of a pencil proceeding from a 
lens or mirror uncorrected for spherical aberration A 
method Is described for drawing sections of the wave-front 
1ft the neighbourhood of the focus A simple physical ex- 

K arton of the shadows is given by means of the Wftve- 
tsj It Is shown that the real shadow consists In general 
df two branches, one dosed and the other <$en, with ft, 
deform ae a symmetrical special case. The equations of 
wave-front era Worked out for the special case of the 
Tg fl eC dp p of a plane wave at a spherical mirror, and a 
method of drawing the Aadow-forms Is described ' 

— Much 17— tor. J. Btwland Ftraur, 
In A* chair.—An account of tfia 
FnMJowf Land, collected by the Jockaon- 
flltion, ilgt, tSm (port II., CyeWomita, 
i EndoprtcU): .A. W. HMm. Mr. 
on the ’emiu.lon that fiaa trim from 

to ban ■ dasolfl cot loft tf m CjcIm tomato on 

duflcn character* taken from foedh. Thai bipolar 
1 (UfttrlltuitM, In hie oplohia^rtMvm l^FUSatt 
Bryoma, in nven| Inctencoc ^ertn met are dUrt 

' .bacb united, nw Id the mnunffm ef opjJoalta 

T ym» Antic and Atftffrctlc MThdrin* ban ilaetf 

tar •> WuirotWr train ..the 

s'fiw-wiiihBoJB'fhWirmj B. BM 
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Camwoob. 

Philosophical Society, February 29.—Dr. Baker, prari- 
den(, In the chair.—On decomposition of hydrogen dtoxUde 
under the Influence of radium bromide : H. J. H. fs hten 
These experiments were originally undertaken with the 
object of studying the conditions of stability In aquenUs 
solutions of pure hydrogen dioxide at the ordinary tempera¬ 
ture In absence of light. The* observations have been ex¬ 
tended, so as to Include an investigation of the Influence 
exerted by rays from the latter substance on the dkcom- 
poeltlon of the dioxide. It has been shown by Bradlg and 
his colleagues that the rate of decomposition of hydrogen 
dioxide under the Influence’ of catalysers, such as colloidal 
platinum, and in presence of many electrolytes and non- 
electrolytee, follows the law for a reaction of the first order ; 
In the case of the pure dioxide alone, however, under the 
Influence of platinum, the change Is not strictly in accord¬ 
ance with this law, the value of the constant Increasing as 
the concentration of the dioxide becomes smaller Similar 
results are obtained In the present Instance when the 
aqueous solution undergoes decomposition either alone or 
under the influence of radium rays. In the latter case, how¬ 
ever, the chenge Is greatly accelerated, the value of the 
constant in each case being approximately double that 
calculated from the parallel blank experiment Further ex¬ 
periments are in progress with the object of ascertaining 
whether the oxidation of organic substances, either alone or 
in presence of Iron, Is Influenced by radium.—Exhibition of 
oribatid mites taken in the neighbourhood of Cambridge 
C. SMurten and N. D. F. Nares. The Acarl have 
received little attention in this country, and this is the first 
attempt to Investigate the local fauna of any acarine gfoup 
In four winter months specimens of forty-seven out df the 
hundred known British species have been token In the 
neighbourhood of Cambridge, and every one of the fifteen 
British genera is locally represented.—Some observations on 
the determination of sex Jn plants. R. P. Gregory. The 
work was earned on in response to Castle’s suggestion 
that sex may he « character inherited in accordance with 
the Mendelian principles of segregation and dominance 
The problem Is rendered more complex in plants owing to 
the occurrence of two distinct generations (the sporo|uiyte 
and the gametophyte) which regularly alternate ia the Itfe- 
hlstoiy of the plant. In the flowering plants the alternation 
is masked by the complete dependence of the gametophyte 
upon the sporopbyte; but in the ferns this Is not the case. 
this group was therefore chosen as the subject for investi¬ 
gation. From the observations it appears that sex in the 
aporophyte Is homologous with that in animals, and may 
perhaps be Inherited In. accordance with Mendelian prin- 
dples. It is to be distinguished from efts (as manifested 
by the production of antherocolde or of ova) In the gameto- 
pnyte the latter being determined by 'As conditions of 
nutrition,—On variation In the number and arrangement of 
the male genital apertures, and on the relative proportion 
of the eexee, In the Norway lobster (Nephrops norvegictu) 
Dj C. MointoeSi. Tttfc results pre given of an examination 
of 656 spedmens obtained from the Firth of Clyde. The 
percentage having an abnormal number of genital apertures 
wfts a-40, or considerably lower than that recorded bv 
Marshall for the Norway lobsters from the Firth of Forth 
Among the Qyde specimens the eexee occurred In approxi¬ 
mately equal proportions, the females on an average being 
of considerably smaller size than the males.—On the boiling 

e nts of homologous Compounds- H. fin tinge The re- 
Ion of boiling point to molecular weight has been studied 
by means of diagrams drawn with the former as abscissa 
and the latter as ordinates. These Indicate that Welker V 
formula for the ten paraffins C r ff 1# to C lt H B4 only applies 
to the CH, linkage In the molecules, and (hat the influence 
of the terminal hydrogen atoms Is either a constant in these 
higher members ef the series or it is so small It may be 
disregarded* The influence of the terminal atoms increases 
the chain shortens, and Walker's form'd* does not, on 
this account, apply to the lower members# This view has 
lfd_to a modification which Includes-all the series up to 

~ which 


' a moam canon which includes'an the series 
The new formula Is TmajMO’-jaPtti, In 
fclKftb^Uftg paint fo nbsolnt* degrees, ft (t * nun 
P-pi lg.on th » p r q jpfa . M lj tha noherior 
n m^Mfenbv of cuta atojnofofta molocoh. 
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Pj^us. 

Academy of Bejeneci^ March ai.—M. Maecart in the 
chair,—On hypoabellan groups Camille Jordan. —New 
researches on the density of fluorine Henri Molaaan (see 

E . 530).—On on African trypanosome, pathogenic for 

onies ■ A Lnvwrun and Ki Moanll. In the course of their 
researches on human trypanosomiasis, Messrs Dutton and 
Todd have discovered a new trypanosome which is patho¬ 
genic to horses, and to which they give the name of 
Tr dimorfhon, A comparison of this trypanosome with 
Tr gamblense shows that the two species are morpho¬ 
logically distinct That they are distinct species is also 
shown by the fact that animals which have acquired 
Immunity for Tr„ gambiense are still sensible to Tr. 
dtmorphon, human serum, which is without action upon 
Tr gambiense, has a feeble but distinct action upon the 
other species The general conclusions of Dutton and Todd 
are confirmed.—On some formula useful in discussing the 
stability of a vitreous medium P, Duhsm.—On the general 
conditions and unity of formation of combustible minerals 
of all ages and of all aperies M Orand'lury. The author 
regards all Coal-measures, of whatever epoch, as being 
formed under watafc In a similar manner by the ddbris of 
marshy vegetation —On forms decomposable into linear 
factors F. Hoestrsr.—The law of disappearance of the 
activity induced by radium after heating the substances 
rendered active P Otirlo and J* Dun, Plates of 
platinum, which had been exposed lor some time to the 
action of radium, were heated to different temperatures, and 
the rate of loss of activity studied at the room temperature, 
The curves, taking time as the abscissa and the logarithm 
of the intensity of radiation as the ordinates, become linear 
at the higher temperatures,—The study and comparison of 
the methods o£ reduction of magnetic hysteresis Ch. 
Moursu. The hysteresis may be suppressed by the action 
of an oscillating magnetic field —1 he actioh of magnetism 
on phosphorescence a Alex, ds Hsmptlnns. Ail phosphor* 
escent substances do no< appear to be equally susceptible 
to the action of a magnetic field —The application of the 
electric spark to the chronophotography of, rapid move¬ 
ments 1 Luclen Bull. An instrument is described which Is 
callable of taking 1J00 images per secondJ—The study of 
colloidal solutions . Victor Honri and Andrd Mayer. It 
has beeif generally! held „that the phase rule cannot serve as 
a guide In the case of colloidal solutions. * The author holds 
that the phase Wile may be applldtt to fhe v systeniatlc study 
of the precipitation of colloids whenever the phenomena of 
precipitation are reversible.—The transformation of oxides 
and oxygenated salts into chlorides - C. MatSfnon and 
F. Bourlon. Further applications are given of the use of 
a mixture of chlorine and sulphur chloride in the preparation 
of anhydrous chlorides- The substances studied include 
tungstic acid, chrqjnic and ferric oxides, the oxides of nickel 
and cobalt, zinc, tnanganese and tin, boric anhydride and 
the sutyftiates of barium and calcium. In the last two cases 
the transformation is so coinplets ^at the reaction may 
serve as the basis of a quantitative' method,—The lead and 
sliver salts of the monoalkylphoapboric acids 1 ^ Oavallsr. 
—Arnisterine, the phytostenne of Arnita montana ; T 
Klobb.—On some amlnoalcohols with alcohojlb function of 
the type R.C(OH)(CH B ).CH l .N{CH l ) a fir rowmeao. 
— Hyphoe os coriacea, the textile palm of ’Madagascar: 
Pascal ObVsris.—On the persistence of Blfeikiate structures 
in some Labiates G Ohauvsaud.—Specific action of some 
parts of the body on certain phosphorescent screens; 
Augustin Miarpsntler.—On the colour reactions resulting 
from the action of tyrosinase C OMisrri—On the 
presence of an apparatus for accommodation in the com¬ 
pound eves of certain Insects Pierre Vlflbr. Proofs are 
given of the existence in the compound eyes of Aeschna of 
a real acomunodatlon apparatus, allowing of the adaptation 
of tbe sight t^A different distances.—Study of the law of 
action of maltose. The influence of the concentration of 
the maltose - E. F. Tsrrolna The Influence of the con¬ 
centration of the maltose is similar to the cam of Inverting 
emulaln, amylase and trypsin.—Studies on .the action of 
maltose. The constancy of the ferment: Mile. Ch, 
PIrilbobe. When maltose from Tpka dlutfqp Is allowed 
to act at ^0° C. the activity of tuLferment jjhfargpea no 
appreciable change in the first twejfefour hoUrv. T On the 
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duration of the treatment of arterial hypertension ifa 
arteriosclerosis by d'Arson^lisalion : A. Moutlon undo* 
appropriate diet, the arterial tension in patients suffering 
from arteriosclerosis can be rapidly reduced to tbe normal 
by the use of high frequency currants.—The action of metals 
in the colloidal state and or artificial oxidases on the evolu¬ 
tion of infectious diseases \Alb 0 r* Bobbi and G. la rds t 
The ogfcion of formic arid ton the muscular system: B- 
Olsmeet Sodium formate increases tfie muscular power 
and also the resistance to fatigue to a marked extent.—The 
fusion of Ice by electricity, and the application of this principle 
to navigation in Arctic seas ' F Romanet du OaJllaud. 
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Arlington Uullcn.—The Hawaiian apeciaa of Opaai ■ E. R Sylcas.—On 
■ome non-marine Hawaiian Mollusc* C F. Ancey—Daacriptlon df 
a New Species of And lie from New Zealand . Rev. W. H Wentor — 
Report on ■ Small Gillecdon of HsIftcoMi from Stilish New Guinea, 
with Description of e New Species: G K Gudf. 
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tPpDVRING MATTERS , ARTIFICIAL AND 
NATURAL, 

A SfiUmalic Survey of the* Organic Colouring 
Hatters. Founded on the German of Dra,~ G. 
Schultz and P/ Julius. By Arthur G. Green, F.I.C., 
Ac., Professor of Tinctorial Chemistry at the York- 
• shift College, Leeds. Second edition. Pp. x+280. 
(London: Macmillan and Co., Ltd., 1904.) Price 
Sis. net. 


A PART from Its special value to experts as a 
standard work of reference, the present com¬ 
pilation is of general interest as enabling chemists to 
gauge the progress in a department of industry which 
la perhaps more intimately associated with scientific 
research than any branch of manufacture that has been 
called into existence as the result of laboratory work. 
The first English edition bears the date 1694, and it 
was noticed in these columns at the time of its appear¬ 
ance (vol. I. p. 367). The present edition, therefore, 
enables us to measure the development which has taken 
place during the last decade. First, with respect to 
the actual number of coal-tar colouring matters on the 
market The edition of 1894 enumerated 454 distinct 
compounds; the present edition comprises 695; an 
apparent addition of 241 definite organic products of 
tinctorial value in ten years is an instructive illustration 
of the resources of chemical science when these are 


requisitioned in the service of Industry. The actual 
number of new products is, however, even greater than 
since 59 dyestuffs which were included In the 
last edition have been removed from the list as being 
obsolete. The total number of new colouring matters 
is thus 300, 00 that the Increment has been^toking place 
at the rate of 30 per annum. 

A more detailed analysis of the tables will also serve 
to bring out the new departures which have been made, 
and which are, in part at least, responsible for the 
Iprge number of new products added to the Jtat. Thus 
In 1894 artificial indigo was entered as 11 not in com- 
marte,” although the fundamental procefta which has 
Since been developed with such marked \ success in 
Germany was known at that time, and the* references 


to Heumann’s paper and the first patents of ffa 
Bodlsche Company are included in the liberators/I 
the present edition five processes for preparing synthetl 
ItaVgo w® tabulated, and five new products derive 
„ from or related to indigo are added to the tobies as jj 
edtoome^ toe industrial development of the chemistr 
Of thi? grapraf colouring matters. 

- Itt the grafr domain of the axo-coloura, the develop 
ptoat is, quitojAstonfshlitg. From 234 record*! in th 
ttfot edition, tin number has nofPnadiri 383, groups 
»j monaxo, 203 disaxo, 43 trisaxo, and 10 tot? 
gttjMo compounds. The first representative of th 
colouring matters now known as 
M jg g * Mi < ® BWercd b / ti 16 writer of this notit 
aSSflg, v In 1894 thirteen compounds belonging t 
* acofd *? M teehnlcai products; In th 
3* Catozfnes are in the tibfex, Th 
* 0 -, * 797 . VOL. 6 q 1 


first member of the sulphur-containing compounds, 
known as the thiazol or thlobenzenyl colouring matters, 
was discovered and introduced ihto commerce in 1887 
by Prof. Green under the name of 44 primuline. v> The 
monopoly conferred by the right of discovery of this 
important compound was lost fo the firm in the labor¬ 
atory of which the discovery was made by the adoption 
of the Ihoft-sighted policy that a new product could be 
protected as a 41 trade secret. M Within a year of its 
introduction the' Germans had found out its chemical 
constitution and, were manufacturing it, and a German 
firm actually obtained patents for producing it in this 
country as well as In Germany. Those who are now 
bidding for notoriety by directing public attention to 
the ways in which British industries have been lost 
may draw some very instructive conclusions from the 
consideration of this little chapter In the history of 
industrial chemistry. 

Another very striking development, familiar, o( 
course, to tinctorial chemists, and brought out cosv 
spicuously by a comparison of the two editions of the 
present work, is to be found in the group of sulphide 
colouring matters. In,.1873 the French manufacturers 
introduced under the name of 14 Cachou de Laval ” a 
brown dyestuff prepared by fusing sawdust, bran, Ac., 
with sodium sulphide. This figures in the 1894 edition 
as the only compound of its class. The adoon of fused 
sulphides upon definite organic compounds'of kn6wn 
constitution has led since 1894 to the introduction of 
no less than 20 new colouring matters, into the dotn- 
po 9 ltlon of which sulphur enters m an integral con¬ 
stituent of thty molecule. Some of these compounds 
are black ^dyestuffs of great value on accQ^qt of their 
fastness. The/ 'are, moreover, of particular scientific 
interest as offering a new field of reserfeh in tonnbstjon - 
with the question of *he con$tktittt>n qf wjiat may 
perhaps prove to be thlotycUc;compounds. 'With the 
exception of the <f immedml sky ‘ blue " of Messrs. 
Casseila and Co.) for which a probable formula is 
given, not one of these new compounds has even an 
empirical formula assigned to it We have here, in 
fact, another illustration of the tfettkgown principle 
that technology is often in advance pfr pure science. 

In many -other directions can the industrial and 
scientific development at thtf great branch of chemical 
technology be traepd in the pages of the pifcsent work. 
The faw^knd Intermediate products of which the trans- 
feditof gave an account in the English edition 
jniAbefed abofit 243 and occupied fifty-seven pages of 
(he’ first edltioa, * In the present edition some 60 new 
intermediate products have been introduced, and their 
description extends to more than seventy pages. * 
Neither must the theoretical developments be over¬ 
looked in connection with an industry which is sq' 
intimately associated with the advancement of our 
knowledge of the chemical con;titution of organic com¬ 
pounds. Evidence of this advancement it to be found 
throughout the tables before us, onq of the results 
being a more detailed and perfect classification' of the 
gtoups of colouring matters and the transferase of 

® y compounds of which die const^ition was 
kerb unknown to definite places under their group 
type. Itjs of IntemGlb note also In Daishur that th« 
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quadrivalent character of the oxygen atom, which re* 
ceived such remarkable confirmation a few years ago 
through the researches of Prof. Norman Collie and his 
colleagues, now finds definite expression In the formula 
of the oxazines and certain other colouring matters. 

In two respects the present edition differs from its 
predecessor The tables for the qualitative examin¬ 
ation of colouring matters have been omitted, and in 
their place a section on the natural dyestuffs has been 
added at the end of the tables of artificial colouring 
matters. This new section is of interest from many 
points of view. It serves, in the first place, to remind 
us that natural dyestuffs have not yet been entirely 
superseded by synthetical coal-tar products. It also 
brings out the fact that with respect to the chemistry 
of these vegetable colouring matters pure science is in 
advance of technology, inasmuch as the constitutional 
formula of the majority of these compounds has been 
determined with more or less probability. With the 
exception, however, of luteolin, the colouring matter 
of weld, which has been synthesised by Kostanecki 
and his colleagues, none of the products entered in this 
last table have been produced by laboratory processes 
Such important colouring matters and dyestuffs as 
hamatoxylin from logwood, bra/ilin from Brazil wood, 
quercetin from quercitron, and rhamnetin from Persian 
berries have for many years been undergoing investi¬ 
gation here and abroad, and some or all of these may 
have to be transferred to the tables of artificial pro¬ 
ducts by the time this work reaches a new edition. 
Supposing 6uch syntheses to be accomplished, the 
struggle between the synthetical and the natural pro¬ 
ducts will no doubt furnish the industrial world with 
further material for serious reflection Whether the 
result of the artificial production of these outstanding 
members of a group which supplied the world with 
dyestuffs before the discovery of the coal-tar products 
will be the same as that which followed the synthesis 
of alizarin, and threatens to follow the synthesis of 
indigo, it would be extremely rash to predict. 

The usual considerations respecting the loss of the 
coal-tar colour industry to this country cannot but arise 
in looking through the present series of tables. The 
enormous development to which attention has been 
directed in this notice is almost entirely due to German 
discoveries. The hundreds of patents deferred to in 
the bibliographical columns are German fay afflf over¬ 
whelming majority. The causes oL tills decadence of 
what was originally a British Industry hav£ been' so 
frequently discussed that it would agpear that nothing 
further is to be gained by their reiteration. Of lake 
years, however, two suboidlnate causes of (his decline 
have been thrust upon public notice with such vehe¬ 
mence that the uninitiated may be led to believe that the 
“ imperfection of our patent laws " and the want of 
*' duty free spirit 11 have together wrecked manufactur¬ 
ing enterprise u?this direction. The present writer is 
glad of this opportunity of expressing dissent from 
these stateiqprtts. An amendment of our patent laws 
is certainly* desirable, and duty free spirit would un- 

3 |ueStionably be a boon fate certain branches of manu- 
ketur*. <Sut trf exalt these, qrtuch may be called minor 
dS[tentfe|te, into the rank of g:<tHtiplete explanation Of 
• wo. 1997. .VOL. 69I 
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British failure and German success la 
the proverbial red herring acres* (he trail. , i • 
No further commendation of the vrtllknofa yy&fo 
which has led to these reflections la necessary (ban tfjie 
statement that it is as indispensable as its predecessor 
to all who are in any way concerned In this branch of 
chemistry and of chemical technology, 

R. 


Tiff MALAY FAUNA. 

Fasciculi Malayenses. Results of an Expedition under¬ 
taken by N. Annandalo and H. C. Rdblruftn* 
Zoology Parts i , u, and Supplement. By various 
authors. (London : Longmans, Gfeen and Co., 1903.} 

O F late years, mainly owing to the labours Of 
Captain Stanley Flower and to the coHetotione. 
made by the Skeat Expedition (of which, by the way* 
Mr. Annandale was a member), very considerable ad¬ 
vances have been made in our knowledge of the verttjr 
brate fauna of the Malay countries. So* large, indetodv 
was the amount of new information thus acquired 
It might have been supposed little more remained,' 
bo accomplished If such an Idea were ever serie 
entertained, it is, however, at once disposed-of tyy 
work before us, which, as stated on the title-page, 
intended, when complete, to give a full account of the* 
anthropological and zoological results of an expedition 
to Perak and the Siamese Malay States undertaken 
during the years 1901 and 1902 by Messrs. Arraandalte 
and Robinson, under the aqspices of the Universities 
of Edinburgh and Liverpool. That the wise liberality 
of these two bodies has been amply justified is fully 
demonstrated by the present parts, which form only 
a foretaste of what is to come 
In the introductory note to the mammals, i 
Robinson states that he was not so successful in da 
capture of these creatures as he had hoped to be, arid 
that, in his opinion, there are many new small fomts 
yet to be discovered. Nevertheless, Mr. J. L. Bonfeote, 
to whom this section of the work has been entrusted* 
announces the discovery of eight new species. Among 
these, the most Interesting are, perhaps, a cat 
and a squirrel respectively allied to Feta badia and 
Scfaruj lowei of Borneo, and thus indicating a close re¬ 
lation between the faunas of that island and the Malay 
Peninsula, Not Jess Important is the identification of 
the Malay porcupine with the Hisirix grotei of fiNtjr; 
hitherto known solely by one young example. 

Of rinfcn greater interest is the Stories of reptitto* dnU 
Amphibians, which Is described by Mr^ Q. ^A-* 
poulenger. In collecting reptiles for the Sheet Ex¬ 
pedition, Mr. Annandale paid special, ^etttioq n 
snakes; on the second occasion his a'wHOvis Wkb* 
mainly devoted to lizards; consequently totoftWp 'eidJtjc4 
tlons are complementary, Mr. BoUJemrar f* *"■' - f --- 

new two frogs, aslhany tortoises, 
snake, while he adds one #nake and three [ 
the fauna of the Malay JPaftftmula, " 1**^ ' 

(Tesiudo fseudethys) Is a 
brown tortoise (T. *my*^>*n isolated apneta,^ 
limbs ehtoloped UTjf cotfipleto bqay psnppfyy' 
abo ranges Jpto tfer peninsula, repaid;# 1 , 
the most Interesting observation? are ty 
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■tffeje, drib itate$ that there la no support whatever to 
4 te Jttgty 1 told by a Chinaman to Dr. Wallace as to the 
flying powers, o t Rhacophorus nigropalmatus, or a 
ofcMly allied farm. Consequently, it may be hoped 
thdt Ihe fable of the flying frog will disappear from 
jfpoiogfcal literature—but errors of this sort die hard. 

A,tinandale notices that certain kinds of Malay 
reptiles are much more brilliantly coloured In the 
immature than in the adult condition, and likewise 
records that the giant cobra (JVaia bungarus) is the 
db]eet of mimicry by a harmless snake of the genus 
Zamenls, typified by the Indian rat-snake 
Of the invertebrates included in the first section 
Colonel Swinhoe treats of the moths, and shows in 
the course of his descriptions that these insects do not 
display that division into a lowland and a mountain 
type so noticeable in the case of the birds. Land- , 
plapadans, of which one out of the three specimens 
procured indicates a new species, are described by Mr 
F. F« Laidladr. The six species of parasitic Diptera 
collected—the first recorded from Malacca—are dis¬ 
cussed by Dr. Speiser Tiger-beetles are treated of by 
Mr. H C Robinson Finally, dragon-flies fall to the 
lot of Mr Laidlaw, who tells us that in respect of 
these Insects the fauna of the Malay Peninsula, as 
Contrasted with its Burmese representative, is much 
mord closely related to that of Sumatra. 

Port ii. includes seven articles (together with an 
appendix), of which the first four are devoted to inver¬ 
tebrates. Mr. W E. Collin ge describes the land mol¬ 
luscs, among which the discovery of one remarkable 
Bornean genus in the Malay Peninsula is of consider¬ 
able interest. RJiynchota, of which only a portion of 
tftfe collection is described, fall to the lot of Mr. W- L. 
Distant, who records several new forms, illustrated in 
a coloured plate. Dr. D. Sharp contributes an interest¬ 
ing account of the remarkable and gigantic insects of 
the genua Hellcopris In the vertebrate section, Mr. 
6. A. Boulengcr contributes a list of the freshwater 
Ashes; while Mr. J. Johnston reports on the marine 
representatives of that group. Especially Interesting 
Is a species of mud-skipper of the genus Perioph- 
th&lmus described by the latter gentleman as new, 
owing to a marked difference ir\ its habits from other 
gpeefos: Finally, Dr. C W. Andrews contributes a 
OqtO on a tooth of Slephas namadicus l in the course of 
which he makes the apparently incorrect statement that 
^0species In question occurs In the Upper Siwaliks, 
whereas It Is confined, in India, to the gravels of tfee 
|H|Ae 4 a Valley. 

fully appreciating*the manner in which this 
teqapb,;of the work' has been carried out, we may 
afarajtft it would much facilitate reference If m 
iritfcod of the serial title appearing in the head- 
ofboth pages of the text, thp titles of the different 
ftttfede* were given On the right-hand pages. 1 " " . 

supplement Mosers. Antaandale and Robifl- 
fcfi |British, in did form of ah itineeary, a hrtef gertejpt 
the district* vkHed t which cannot f^irto, 
IW ^ future travellers- fit addition to • 
si^te ty, it cdrithlw an eiqfl-' 
jfctf middle portion of the Malay 


FOUNDATIONS. 

Vorlesungen itber projektive Geometric. By Prof. 
F. EnriqUcs, Deutsche Ausgabe von Dr. H t 
Fleischer. Pp. xiv + 374. (Leipzig: Teubner, 1903.) 
Encyklopddu der Elcmentar-Mathemattk. Von H. 
Weber und J. Wellsteln. Erster Band. Elementore 
Algebra, und Analysis. Von H. Weber. Pp. 447. 
(Leipzig"' Teubner, 1903 ) Price 8 marks. 

'T'HE fact that Prof Enriques's book has been trans- 
E la ted from the original Italian into German 
at the instigation of Prof. Klein argues much for both 
its intrinsic merit and its widespread reception; for 
It is designed to fall within the scope of readers to 
whom the foreign language presents a greater diffi¬ 
culty than the subject-matter. The warm praise 
1 bestowed by Prof. Klein in his introductory notice 
renders criticism superfluous He says, 11 ich kenne 
keines (Werk), welches den systematlschen Aulbau 
dicser Disziphn in einer dem heutigen Stande der 
Wissenschaft entsprechenden Form in so durchsicht- 
iger und gleichzeitig so vollstandiger VVeise darbotc, 
wie das vorhegende Dabei ist die Darstellung 
uberall anschaulich und doch vollig streng ” 
Probably the best known book on the subject is 
Reye's “ Geometrie der Lage," and in the region where 
the two overlap the present volume is, speaking per¬ 
sonally, much more readable. Rcye, however, includes 
a large amount of solid geometry, reaching even 
Rummer’s surface by synthetic methods, whereas 
Enriques devotes all but one chapter to plane 
geometry. He makes continual appeal to intuition, 
but at the same time skilfully bases his system on 
rigorous logical deductions from six axioms, Without 
becoming tedious. Of the axioms, three deal with 
incidence, two with order, and the last is Dedekind’& 
axiom of continuity. 

Since cross ratio occupies so Jarge a portion of the 
bode, it is unfortunate that the notation is rather 
confusing; the elements should be named Ip the order 
In which they would actually occur if the range were 
harmonic. There is great practical convenience in 
doing this, and it is customary at least in this country. 

An interesting feature of the book is the chapter on 
constructions with certain Instruments. It is shown 
that 4II Metrical problems of the first degree ere 
sqjuplawlth the aid of a ruler when a square is given, 
and alL problems soluble with, ruler and compasses 
are soluble with a two-edgeS ruler alone Certain 
problems of the third degree appear here for the first 
tlrtie In a text-book. f 
The volume concludes with a short historical 
account) which has been increased in the German 
edition. x 

The title of the series of three volumes by Herren 
Weber and Wellsteln is poulbly appropriate, but 
certainly misleading, u it suggests a comparison with 
rip great * 4 EncyklopKdie dftr ^iMEipisqhen Wissen* 
mutfteit ,r which is k> course if publication by the 
wifve firm*; whereas (herd \» no similarity, and the 
present work b written mom ftbm a pedagogic point 
of vf^^eir^rith intention of supplying an. ek» 
haustive tydtk ot reference. * imagine the 
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book to be the outcome of a course of lectures to 
graduates intending to enter the teaching profession, 
in which Prof. Weber brings his long years’ experi- 
ence and profound knowledge to bear upon some of 
the subjects usually regarded as “ elementary " 

The first volume contains three parts, Grundlagen 
der Arithmetik, Algebra, Analysis. The remaining 
two volumes are to deal with geometry, and applica¬ 
tions. The contents are what every teacher of elemen¬ 
tary mathematics should know and not teach. The 
authors have found some difficulty in defining the 
range of subjects of discussion, but no limitation has 
been imposed upon the methods employed. The first 
few pages deal with aggregates, and later we come 
to the logical reasoning upon which the introduction 
of irrationals and of Imaginaries is based. The part 
on algebra is chiefly concerned with theory of equa¬ 
tions and theory of numbers, and the third part with 
infinite series and products, including the most im¬ 
portant examples. Speaking generally, subjects of 
technical or practical interest are excluded, and only 
those presenting serious logical difficulties are dis¬ 
cussed in detail. 

The book fo admirably printed and clearly arranged, 
and should prove a very useful and trustworthy com¬ 
panion to all who care for exact knowledge for its 
own sake. R. W. H. T. H. 


OUR BOOK SHELF . 

Stars and Sextants. By Sprigge, Doak, Hudson and 

Cox. With an introduction by Lord Ellenborough. 

Pp, xxv+55. (London: J. D. Potter, 1903.) Price 

2 S. 6 d. 

This book places in the hands of explorers, navigators, 
surveyors and others who use the sextant a simple 
means of finding its centring error. The centring 
error of a sextant at sea has hitherto been severely left 
alone on account of the somewhat tedious calculations 
necessary to find it. 

The method of obtaining the total error (and hence 
the centring error by applying the index error) by 
observing the distance between two stars when on the 
same vertical circle is mentioned in " Hydrographical 
Surveying," fay Sir William J. L. Wharton, in the 
second edition1 1898. The error thus obtained Is owing 
to refraction not strictly accurate, unless the two 
stars are of equal altitudes at the time of observing. 
The best time for observing the distance between two 
stars, so "that refraction may have the least possible 
effect and alter slowest with the time, is when the 
altitudes of the stars are equal. However, the error 
due to refraction In observing stars at different alti¬ 
tudes is not great when they are on the same vertical 
circle, and in finding the error of a sextant at sea It 
may be neglected, especially if the altitude of the lower 
star be above 30 degrees. 

The centring error can only be found for different 
points on the arc of a sextant by taking a large number 
of observations for each point and meaning the results. 
It is to be hoped this book will Induce many to take 
these observations, so that while learning the principal 
•tars they may also become expert observers. 

The book contains (1) ephemeris, 1904, with star 
>p&lfv of nearly equal magnitude \ (a) distances of star 
(3) ex-meridian star pairs, with distances for I 
ovary ten ttys; (4) semi-diurnal arts for finding the' 
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time a fictitious star rlaes and Mt,; (j) utnuioMi^, 
refraction corrected for barometer and t he rmo meter j 
(6) notes on the stars. The descriptions mid rUleo V^r 1 
using the tables are clear and simple, the figurtefjftre 
well arranged, and the type Is very distinct.. The 
temperature required for correcting the refrscttfta 
should be taken by a Fahrenheit thermometer ip ft 
screen exposed to the open air. 

This book might lead a tyro to suppose that correct 
time for obtaining errors and rating chronometers v CftH- 
only be obtained by equal altitudes of the sun, and Only 
by a sextant of which the centring error is known s 
such is not the case. Time can be accurately obtained 
with a faulty sextant by observing sets of single alti¬ 
tudes both a m and p m. of the sun, of stan both east 
and west of the meridian and meaning the remits. 
By another less known but very valuable method the 
time is obtained in less than half an hour, If the stars 
are properly selected, by taking the equal altitudes of 
two different stars on opposite sides of the meridian. 

Nothing must prevent the navigator from finding 
his position by stars. Take them at other times when 
possible, but always at twilight. 

VansittaiIt Howabd* 


Engine Tests and Boiler Efficiencies. By J. Buchetti. 
Fp. xv+255. (Westminster: Constable and CO., 

Ltd., 1903.) Price 10s. 6 d. net. 


The volume before us is a translation, by Mr. Alexander 
Russell, of M. Buchetti’s well-known work "Guide 
pour 1’Essai dm Moteurs " The object of the volume 
is to place before British and American engineers a 
record of Continental practice so qs to render a com¬ 
parison possible with home practice, and in order to 
further this comparison the measures and tables have 
been converted to English units. 

The subject-matter is divided into nine chapters, and 
commences with well illustrated descriptions of the 
many indicators in use for testing-steam and other' 
engines. The important subject of mounting the In¬ 
dicator is then thoroughly dealt with, and tills ll SB 
it should be, since the accuracy of the results depends 
entirely on the fitting and the scientific arrangement 
of the gear; M. Buchetti appears to have taken in¬ 
finite pains to treat these details very thoroughly— 
there are many evidences of this right through thft 
book. 


The same can be said of the treatment of the several 
types of brakes now in use. When dealing wife 
properties of steam, we note on p. 180 one*er two 
clerical errors under the paragraph on saturated steam. 
The author talks about 11 If we compress the piston, 91 
&c., and further on in the next paragraph he feaye, 

" When the piston is allowed to expand surely the 
word piston should read 11 saturated steam * or 
"steam”? 

The brief chapter on the testing of steam bfftttei 
by the Hon. C, A. Parsons, F.R.S., is ftll too short] 
we should have welcomed more Interesting details frbto, 
the pen of this able experimenter and engineer. 

Taken as a whole, however, this book Is fuU *6t 
interest. Students of steam and engineering fhojufi 
lose no time In obtaining a copy, since , Its contwrtftfftre, 
of the highest value to them, N- # 
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intricate-looking tibia with the heading 
r sla bv Triple Formula and Genealogy. (A) 
Into Words, ” To the meaning of " triple 


mum 

Analysis 

Ipnadll n we find no clue but such as may be contained 
In th^etatement of the preface that 11 Analysis resolves 
itaelf Into Limitation, Limiting Capacity, and Modifi- 
eattoti to denote Limiting Capacity/ 1 The table, 
vhteh fills three pages, should, the author says, be 
|*atat by heart. Further on there are two other similar 
tehlett headed " (B) Analysis into Sentences and 
Gladees, 11 and 11 (II.) Parsing." The "analysis into 
Words" Is exemplified by a number of specimens, in 
Which the words forming the sentence are arranged in 
a diagram resembling a genealogical tree. The 
11 analysis into sentences ana clauses" is also per¬ 
formed by means of diagrams, but of a different kind. 
We must confess that the first impression we received 
on turning over the pages was one of utter bewilder¬ 
ment. After a while, however, we began to see that 
the author had a meaning, and for the most part a 
reasonable meaning, though his mode of presenting 
his ideas is not felicitous. Mr. Tickell seems to be one 
of those persons who have a talent and a passion for 
tnethodical classification, and an exaggerated estimate 
of its importance We have no doubt that he has 
found the preparation of this little book a valuable 
help to the attaining of clear ideas on the structure of 
English sentences, but we should greatly pity any 
schoolboy who was condemned to learn his grammar 
from such a manual. On the other hand, we think it 
is possible that teachers may find in the book a good 
deal of useful suggestion 

The Chemistry of Plant and Animal Life, By Prof 
H. Snyder, professor of Agricultural Chemistry, 
University of Minnesota. Pp xvii + 406. (New 
York: The Macmillan Company; London * Mac¬ 
millan and Co , Ltd., 1903 ) Price 6 s. net. 

This is a text-book of a type which is not very satis¬ 
factory from an educational point of view, as being 
Written to supply the needs of a special class of 
students. It aims at supplying the chemistry, both 
puce and applied, which will be required by a class of 
mature students taking a college course in agricultural 
science. No preliminary knowledge of chemistry is 
assumed, and the preface indicates that the work is 
to be completed in a session of six months with one 
class-room or laboratory exercise each day. In con¬ 
sequence, the contents range from instructions for 
bendlWg glass tubes to an account of such debatable 
huUters as the relation of gliadin and glutenin to the 
quality of wheat flour. It would be hardly fair to call 
tne treatment superficial, but clearly the object of the 
book is not so much to educate the student as to supply 
,Mtn with a certain amount of information about the 
jdentifle side of practical matters, and particularly to 
pqt him into a position to follow the current investi- 
of the experiment stations. Of course, the 
tttfk is An Impossible one; no ordinary student can 
acquire a real knowledge pf pure and agricultural 
\h six months, hut given the special con- 
<Bfions, the book represents Prof. Snyder's abundant 
wcperieitce of/Tying to make the most use of the 
opportunity. The first 150 pages are devoted 
Inorganic chemistry, then about 100 pages 
dpaltntii the proximate constituents of plants, followed 
' ;/* section on the general course of development In 
st- Then come discussions dt the compmdtion 
gu*l crops, and shout eighty pages on Ages- 
the nutrition oT animals. In the earlier part 
- t i ntimber of experiments ere suggested, 
1 earies .of questions designed to maHttha 
£ ofrt the object d each «*£erlioenti 



LETTERS TO THE EDITOR. 

(The Editor does not hold himself responsible for opinions 
expressed by his correspondents . Neither can he undertake 
to retufn a or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Naturb. 
No notice (j taken of anonymous communications,} 

A Nsw Mineral from Ceylon. 

In the beginning of February I bought from Mr. Holland 
5 cwt of the mineral described by Prof. Dunetan in last 
week's Nature (p. 510). It crystallises in cubes, and the 
density is substantially that found by him Mr. Tyrer, of 
the Stirling Chemical Works, Stratford, was so kind as to 
promise to work it up for me, and the process is still being 
carried on. 

I had hoped to have positive and definite results to com¬ 
municate before describing its constituents, but the publi¬ 
cation by Prof. Dunstan of an analysis, and his statement 
that he Is still engaged in its investigation! makes it 
necessary to write this letter. 

The mineral, when heated alone, gives of! 3 5 cubic centi¬ 
metres of helium per gram, fused with hydrogen potassium 
sulphate, the amount is increased to 9 5 cubic centimetres. 
From this source 1 have already stored about is cubic feet 
of pure helium extracted in Mr. Tyrer’s works. 

It was at first believed that the mineral was rich In 
uranium, but different specimens contain only from 8 to 12 
per cent, of that element, agreeing In this respect with the 
analyses published by Prof Dunstan. Next, the other main 
constituent was believed to be zirconium, but the high density 
of the mineral rendered this improbable. An analyst of higb 
standing, whose daily business it is to analyse minerals of 
this kind, returned 82 per cent, of zirconia as a constituent; 
the percentage of thorium was trifUn^--under 1 per cent. 
The mineral contains practlrally no thorium, this has been 
repeatedly confirmed in my laboratory Nor does it contain 
any appreciable amount of cerium, lanthanum and didy- 
mium The oxalate Is almost completely soluble In excess 
of ammonium oxalate—a reaction which excludes thorium 
and the cerium group, but which points to zirconium. The 
equivalent of the elements of the oxalate group, which I at 
first took for zirconium, excludes the presence of any large 
quantity of zirconium, although that dement is undoubtedly 
present. Fractionation shows that the oxalate precipitate 
(the portion soluble in ammonium oxalate) gives equ foments 
between 250 (the most Insoluble portion of the double 
sulphate) and 44 7 (the most soluble portion); by far the 
major part of the element has the last mentioned equivalent 
The separation of this portion Is now being carried out 
with large quantities of materia]; several hundredweights 
are being worked up. 

Assuming that the element is a tetrad, which is probable 
from its behaviour, it undoubtedly possesses an equivalent 
approaching the highest number (44 7), and for this that* la 
a gap in tne periodic table between cerium and thorium j 
one at least of the elements present (supposing that there 
is more than one present) will probably have sn atomic 
weight of about 177, preceding tantalum (182 $) in the 
horizontal row of the periodic table- 
1 am at present engaged In mapping the spectrum of this 
new body or bodies. 

As for the radio-activity, the mineral was bought In the 
hope that It would hove a high content of radium. There 
Is s trace of radium present, due, no doubt, to the spon¬ 
taneous change of the uranium which the mineral contains* 
But the radlo-actfolty due to this source Is certainly not 
j per cent, of the total. 

The period of decay of the emanation appears to pafnf 
to the presence of e radio-active element closely resembfinr 
thorium X. The half value Is 50 or 51 seconds, and while 
this Is not quite the time for toe decay of thorium eman¬ 
ation. It very nearly approaches It; at present the balance 
of evidence appears $o point to toe presents of an element 
deadly resembling -thorium, but not Identical with It. The j 
total redlo-AetivJty, moreover, is much greater than can be 
accounted for by the supposition that the afia consists' of 
pprA toqriSi Within the limits of * letter I aoi obUgSd to 
dm move characteristics of this entftps ore which 

nave M*q ascertained, but 1 Jupa soon to beffete to ptibfllb 
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more definite result!, as it Is, I regret to have been obliged [ 
to tell an Imperfect story. 

1 should like to conclude by acknowledging the great 
assistance given me In this work by Mr. lyrer and by my 
students, Messrs. Gimingham and Le Rosslgnol. 

University College, April 4 W'illiam RamSav 

The Blondlot or ir-Rsyi. 

In this laboratory we have obtained uniformly negative 
results in experiments on the Blondlot rays Our experi¬ 
ments were made with the help of seven observers, including 
five doctors, one student, and one laboratory attendant. 
Calcium sulphide screens rendered fluoresient in a separate 
rui.m by burning magnesium were employed. they were 
brought into an absolutely dark room in which the observers 
hod been kept for some time. Two forms of screens were 
used — 

(1) Flat screens on which a circular area on a slip of glass 
is covered by calcium sulphide 

(a) The later form in which' a circular area at the back 
of a hemispherical lens is covered by calcium sulphide. 
The screens were made by Mr. Leslie Miller 

The screens were either held by the hands of the observers 
or were clipped on stands 

The observers were told first to look steadily at the screens 
and report any variation in brightness, calling out 11 bright," 

" dimmer," " dim," " brighter," &c , as the appearances 
seemed to change. Even with the screens on the slips of 
glass the observers after a few moments were able to call 
out the changes, although there was no attempt at muscular 
contraction. With the lens form of screen the changes in 
brightness were very marked 

We next attempted to find whether muscular con¬ 
traction behind the screen caused an increase of bright¬ 
ness Of course, where the observer sees a change in 
brightness without muscular contraction It js easy to be 
misled On this point. We made the observer continue to 
call out the degree of brightness, and we contracted the 
muscles of the arm behind the screens sometimes after he 
had called out 11 bright 11 and sometimes after he had called 
out "dim." In the great majority of cases the effect we 
looked for did not follow. In the few cases in which it 
occurred we naturally attributed the results to the changes 
in brightness which can be observed without any muscular 
contraction 

We next told our observers to look, as it were, Into the 
distance beyond the bright spot, and to report on the bright¬ 
ness of the screens. When the accommodation of the eyes 
for near vision was relaxed they reported without exception 
that the brightness of the screens was constant, and that 
muscular contraction made no difference. 

When observers were then asked to touch the backs of the 
screens, thus warming them, they reported an Increase of 
brightness. 

It is not easy to explain the phenomena we have described 
We believe that there Is difficulty in accommodating for the 
fluorescent drcle, and that there Is a wavering movement of 
the cillery muscles, and probably also a wavering in the 
else of the pupils. Yet it Is asserted that we can focus a 
point of light In a dark room, and It Is difficult to see why 
the fluorescent screen cannot also be kept steadily in focus 
when it consists of a flat glass slip with fluorescent circle. 
Vn the CAse of the later, and presumably more successful 
form of apparatus, the difficulty Is easily understood. In 
that form tile fluorescent rays proceed from the back of A 
hemispherical lens, that Is, from a point within the posterior 
principal focus, and they are widely divergent and thus 
strain the accommodation of all but near-sighted people. 
The fact that in every Instance we found that the light 
becomes steady after relaxation of the accommodation Is 
very striking. 

But the phenomena observed by os do not go any distance 
towards explaining the results described In M. HondKo&'o 
papers. How is It that he and many of hit compatriots see 
increase of brightness under conditions In which we see 
dom? Is the explanation to be found in the paper by 
He%idi, "Die Aafmerksamkelt urtd die Funktkm dsr 
Sfnhesorgans H (ZoiUchf, fflr Psychologic u. %fk|, d. 
SkMf.iCvols. lx find ri,), In conjunction wttii bur 
oMrm^fP Heinrich found after many carefot ertpari- 
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meats that the pupil dilates when attention ^dkg^e „ 
an object situated In the field of Indirect vision; and iljafc 
it dilates still more during a short' 
such as a calculation. He found alio that tiO'WtoPW* 
attention to an object in the field Of Indirect ^tst$n JR* 
ciliary muscle relaxes, thus diminishing the curvatine of ge 
crystalline lens, and that during mental calculaijdh this, 
change is very marked, causing a curvature even le&tfiaft 
that required for vision of a remote object. Ha found also 
that under the same conditions the axes of vision tend to 
become parallel or even divergent. ' ' <, 

Can it be that the mental condition of some ObServerfc' 
in a state of expectancy reacts on the intrinsic muscles of 
their eyes, and thus they see what they think they should 
see? 

We have also experimented with the rays from a Nejrost 
lamp, but without result John G. McKpNDRick. 

Walter ColquhOvn. 

Physiological Laboratory, The University, Glasgow, '■ 
March 29. 

Learned Societies 

In Nature of March 10, Mr Basset directs attention to 
the fact that referees frequently know less about the subject- 
matter of the papers than the author, and that their reports 
fiequenlly contain errors from their not understanding the 
papers. 

Had Mr Basset held a brief for the opposite camp to 
that which he claims to represent, he could hardly have 
adduced more powerful arguments in favour of the reflate 
S) stem , 

If a paper is of any value, the author must ipso facto 
know more about the subject-matter than anyone else. If 
he does not he is not the proper man to write the paper. 
But It is just because authors so frequently send up papers 
in a form in whiih other people cannot understand them 
that referees are necessary. 

At present few people have time to wade through pagea 
and pages of discursive and 111 explained writings oil the 
off chance that they may ultimately light on an Interesting 
result On the other hand, it is desirable that workers In 
one branch of science should have some insight into the 
general character of the Investigations which are befog 
pursued by specialists in other directions. Now I have 
before me a number of mathematical papers which contain 
no Indication whatever of what the authors are driving at< 
"I hey begin by putting down certain formulae which the 
reader is assumed to know, and when they have twitted 
these formula about a bit they stop abort abruptly without 
any obvious rhyme or reason. There Are, of course, 
specialists who understand and appreciate these papers, hut 
to the man who has specialised in applied mathematics or 
in a different branch of pure mathematics. the whole thltfg 
as presented appears meaningless. On the other handTl 
have read with Interest many Well expounded papers dealing 
With such subjects as physiology, palmobotany, or psycho-, 
logy of the general character of which It Is easy for any¬ 
one to form an estlmata, even without previous university 
training The functions of a referee should be to see that' 
the arguments In a paper are dearly put forward, And 1 that 
the main conclusions are prominently stated at the begjnftlrig 
or end In such a way that a general survey of the ground 
covered can be formed by tile render before the methods, f£* 
examined in detail. ' , 

I believe that a useful purpose would be served If qde 
the referees of a paper Were jn each Case selected on acoSPAk 
of his ignotm$e§ of the subject-matter with which thd paper 
dealt. Transactions would then be more readable and noil 
widely read than they are at promt. 

It frequently happens, moreover, that resides . 
in out-of-the-way corner# of lengthy papefs Wbflfo ' 
overlooked, and that when someone has published: 
results In a meet accsWdUa loaned an 1 
controversy Is the iwMKr mtii tits 
hh only himself to fiome for jOtying to 
in it readable fornh , , * ' ,,, , > 

those WhO wish jo study tto>etotSnto l wirr‘fcdn 
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This Inevitably means so Many more papers 

pa the Subject of referees, I should like to protest 
«gf Oast'the impatience of many secretaries, who, seem to 
poor referee to neglect bis university duties at a 
Set notice and to give up his whole time to preparing 



rt for return post, 

Ir. Basset were to start a " British Journal of Mathe- 
gnd Physics J> without adopting the referee system 
or defile equivalent, what would he do when X. Y. Z. sent 
Mfe a paper disproving the existence of gravitation, when 
Li M. N, wrote proving that the ether consisted of jerk- 
bfcke of energy, or when P. Q. R called men of science 
fools tor not agreeing with his view that the sun's photo¬ 
sphere was composed of diatoms of electricity 9 

All the same, a journal of the kind suggested, If published 
of a convenient size, and with the pages cut, would fill a 
distinct want which certainly exists G. H. Bryan. 

Euclid’s Definition of a Straight Line. 

1 have long thought that by the words if ko», commonly 
translated evenly , Euclid 'means symmetrically The 
symmetry can be tested by turning the line over, for In¬ 
stance. the edge of a flat ruler is straight If, when turned 
over. it coincides with its original position. 

If a long rigid body Is rotated, while two points, one in 
each end, retain their places, every line of particles joining 
the two fixed points describes a surface of revolution, which 
Is symmetrical (in the sense intended) with respect to the 
two fixed points The innermost of all such surfaces is oT 
vanishing breadth, and Is Euclid's straight line. 

J D. Everett 

jx Leopold Road, Ealing, March ag 

Spawning of the Plaice. 

WitH reference to the letters of rrof. Herdman and Mr. 
W. Wallace as to the commencement of the spawning of 
tfie plaice this season, it may be stated that In the Moray 
Firth, plaice were found spawning in the last week of 
Dectorfiber, and that spawning Is not yet completed. The 
tune'mentioned is rather earlier than usual for this district, 
is hot unlikely that spawning has been accelerated by 
mild winter. T. Wsuvss FUlton. 

Aberdeen, March 19. 

Foniil 11 Raindrops/ 1 

The preservation of Impressions of rain-drops In slabs of 
TriaitJc marl has always presented some difficulty, since 
iftud that was soft enough to receive such impressions would 
■torn too soft to retain them* 

I have to-day, at the borders of a flood plain, in a back¬ 
water of the Dofn Valley, near the Cberwell, seen exactly 
a)i$lfer impressions in some stiff marly clay from which the 
flood water has lately subsided, where the surface of the 
*togUei of clay Is covered with the foot-prints of herons, 
raofci and smaller birds, with sun-cracks gradually widen- 
to* Until the day curls Into separate flakes, and the 
cfmfttctftrfHtfc 11 ram-drop " pitting* dispersed over the sur- 
faca upon which no rain has fallen since the water subsided. 
ThU led me to seek another cause Far these peculiar marks, 

1 and 1 soon found their origin. The film of mud over sand 
was fn some cases still covered with about an Inch of quiet 
Wtfttii And the decaying vegetation In the mud had given 
< r}to to innumerable bubbles that rested unbroken upon the 
ttiqri bottom, like tips bubbles adhering to the sides of a 
1 tobtmr of soda-water. At the water very slowly leaves 
, soma Of them break, and some become coated 

t*Mon K I suppgnj with a thin film *f mud which 
..diiurtMife tpfl flomd, so that (hey can become larger, as 
ppi taegnie flatter, and sink slightly into the tenacious 
Which then contracts slightly away, to that the 
of the drcle Iri, enlarged, When at length th 
t Tots dratUr pits bdhil^L them In th 4 ' hi 
_ 1 a Slightly raised ring toffo and finally, 

fltosdonlpletslj dried, tbtoe shaflow rounded pi .. . 
't&tidSf the appearance of.triatofc faln-toopp 
■thawig-cracks Slid foot-marks already afludto to-^ 
L ‘“ ■* J uy > , explanation nf^thtoe 


ME USE OF LIGHT AND OTHER RADI - 
ATIONS IN THE TREATMENT OF DISEASE ■ 

/~\NE of the most interesting fields of medical re- 
^ search at present Is the investigation of the 
therapeutic properties of various rays, and although 
much has been accomplished in 4 few years, there is 
promise of a still greater future for this development 
of the healing art. Any advance in medical science 
is of the greatest moment to the general public, and 
cannot be too widely known, and In this respect this 
branch of therapeutics has had a measure of publicity 
which is probably unique, but which is not altogether 
free from harm. The discussion of purely medical 
details, and the description of 11 cures " of apparently 
hopeless cases in the columns of the lay Press, have 
unfortunately led to misconception and to terrible dis¬ 
appointment to many sufferers. 

The fact that certain rays of light possess special 
physiological properties has been long known, and 
valuable papers on the subject were presented to the 
Royal Society as far back as 1873 by Downes and 
Blunt But the credit of rendering the knowledge 
obtained by these and other observers of practical value 
in the treatment of disease belongs to Finsen, of 
Copenhagen. His first work was to show that the 
chemical rays of light, the violet and ultra-violet rays 
of the solar spectrum, have a deleterious influence, 
upon the eruption of small-pox, and this led him to 
introduce the red light treatment for this disease. 
The patient is confined to an apartment from which 
the chemical rays are excluded by means of red 
curtains For the treatment to be successful the 
curtains must be thick enough to exclude the chemical 
rays as completely as they are excluded by the photo¬ 
grapher from hi 9 plates and films. In a patient under 
these conditions the ordinary course of the smali-pox 
eruption is modified, the fever of the second stage is 
lessened, and the scarring is infinitesimal. It is not 
claimed that the mortality from this terrible disease 
is materially diminished by the light treatment, for in 
a certain proportion of cases there is no hope from the 
first, but in a large majority suffering is diminished, 
convalescence is easier, and disfigurement is slight 
Finsen v s next work was the development of the light 
treatment for lupus. Lupus vulgaris is a very chronic 
destructive disease of the skin and mucous membranes 
caused by the bacillus of tubercle, the microbe which 
attacks and destroys the lungs in consumption. The 
chemical or actinic rays a tt here the therapeutic agents 
used. These rays have a definite germicidal power, 
and they are also capable of getting Up a peculiar form 
of inflammation. Troy we the cause of sun-bumgand 
of pigmentation of the skih from exposure to the sun’s 
rays. In the treatment Of lupus, fhe rays of the sun, 
or, more conveniently uv northern climates, those of a 
powerful electric fire light, are concentrated by means 
of lenses upon the diseased area. For the lenses rock- 
crystal must be used, because Ordinary glass obstructs 
the passage of a considerable proportion of the rays 
ip the ultra-violet part of JIt* spectrum. When the 
sun's rays are used a light filter is employed to cut out 
as. far as possible the heat rays at the red and yellbw 
end of the spectrum. The light filter is a hollow lend 
filled with a solution of methylene blue or an ammoni- 
ated solution of the sulphate of copper, ]f (he eleotrit 
tight Is used the Hght niter is now dispensed with* 

,. . the proportion Of heat rays is. much less than in the 

iiSICJ tty* of the syn . 1 Ewn with the tight filter^ a certain 
KfRI prppordoh oHiret rays pass, apd n using cither the 
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Jtip or the aig light it is fo^rid necttwpry to coU the 
mm*> treatment. T%h is effected; by vAmfimk 

scEjis&s&'s skt v******* 
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and when the electric light U used by also passing 
the rays through a cylinder containing distilled water, 
which la kept cool fay a water jacket, similar to that 
used in the Maxim gun. Another point of importance 
is that the area under treatment should be rendered 
bloodless, for the red colouring matter of the blood 
prevents the passage of the chemical rays to the deeper 
parts of the skin. This was shown by a simple little 
experiment of Finsen. If a piece of sensitised paper 
be placed behind the lobule of the ear and a powerful 
light be concentrated upon it, so that the rays have 
to pass through the ear, the paper will not be blackened 
at the end of some minutes; but If the ear be com¬ 
pressed by two glass slides, so as to render it bloodless, 
and the light be concentrated as before, the sensitised 
paper is blackened at the end of twenty seconds. In 
practice the apparatus which is used to cool the 
surface is used to compress the area under treatment, 
and it is held in position by an attendant. Various 
means have been tried to do away with this constant 
personal attention, but no mechanical means yet de¬ 
vised can replace it, for the parts treated must be kept 
in accurate focus. 

The light is applied for an hour at a time, and six 
to twelve hours after treatment the part becomes red 
and inflamed, and a blister commonly forms. The 
Inflamed, blistered area heals under simple dressings. 
It will be noticed that the effect of light is very different 
from that of heat. The application of Intense heat to 
the skin causes an immediate inflammation, a burn, 
while the inflammatory reaction to light does not 
appear for some hours. As a result of the inflamma¬ 
tion set up, and also of the specific germicidal action 
of the actinic rays, the bacilli in the tissue are killed, 
and after successive treatments the diseased area is 
replaced by a pale, soft, supple scar. The cosmetic 
results of this treatment are unequalled. The process 
is essentially a conservative one. All other methods of 
treatment, such as removal by the knife, scraping or 
cauterising, are destructive and tend to produce grave 
disfigurement, an important point, as the disease 
commonly attacks the face. The disadvantages are, 
however, serious. In the first place, the length of 
time required for the satisfactory treatment of even 
small areas is considerable. Secondly, the apparatus 
is expensive, and each patient requires constant skilled 
attention, and this is an important Item in the cost 
Lastly, it is often impossible to reach the disease when 
it involves the interior of cavities such as the nose and 
mouth. In some cases also of long standing, the area 
Involved is so extensive that the method is too slow 
to keep pace with the spread of the disease. With 1 
early cases a cure can be completed in a few weeks, 
but in some Instances a cure cannot be effected in less 
than a year or two. A large number of cases are now 
on record In which patients have been free from the 
disease for five years and upwards, and many un¬ 
fortunates who were debarred from obtaining work 
by their disfigurement are now in regular employment. 

Certain other affections of the skin of parasitic origin 
can also be treated successfully by Finsen’s method, 
notably a form of baldness; and some superficial nasvi 
have been removed. I 

The use of light baths has many advocates. As 
commonly applied, the whole body or an affected limb | 
is subjected to tine radiations from a number of In¬ 
candescent electric lamps in a closed chamber. This I 
produces local or general perspiration, and the effect 1 
is that of a Turkish or Russian vapour bath. By i 
another method the patient la exposed to the light from | 
powerful arc lamps, and these appear to influence 
nutrition by their powerful stimulation of the akin. { 
To Prof.? Rdntgen's brilliant discovery medical 
science owes 'an Incalculable debt of gratitude, fo t not 
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only are the Rdntgen rays of the greatest vain 
diagnosis of injuries ana diseases of the bones', In' titif’ 
localisation of foreign bodies, such as needles, 

&c , in the tissues, and in the demonstration of, emiML 
and even of diseases of the Lungs and great blood 
vessels, but they have been found to possess them* 
peutic properties of immense value. In the early days 
of X-ray work operators and patients occasionally 
suffered from a peculiar form of inflammation, a so* 
called burn, occurring days and sometimes weeks after 
exposure to their action. This power has been turned 
to practical account in treatment. Schlff and Freund, 
of Vienna, showed that certain cases of lupus could 
be cured, at any rate temporarily, by their means, and 
other superficial diseases of the skin have also been 
found to be benefited. The results are not so certain 
or so permanent as those achieved by Finsen ’a 
method, but in some cases, as already indicated, the 
latter are inapplicable. 

Not long after Schiff and Freund’s discovery the rays 
were applied to cases of' rodent ulcer, a locally 
malignant disease, starting in the skin and often de¬ 
stroying deeper structures, and even bone. Rodent 
ulcer usually attacks the face, and its treatment fay 
older methods was so frequently unsatisfactory that it 
had received the name of noli ms tangere. It was 
demonstrated that the peculiar cells of the rodent 
growth are destroyed by the Rdntgen rays, and that 
they are replaced by healthy scar tissue. Recurrences 
do happen after apparent cure by the rays, but such 
recurrences are as a rule easily removed by a further 
application. The rays are applied to the diseased 
tissue for ten to twenty minutes at a time. There Is 
little or no discomfort to the patient, and in moat cases 
improvement is at once manifest. 

The success which attended the X-ray treatment of 
rodent ulcer led to the hope that in it would be found 
the cure for cancer. But there are essential differences 
between rodent ulcer and cancer. Rodent ulcer Is 
peculiarly a local disease, while the characteristic of 
cancer is the spread of the disease to and the involve¬ 
ment first of the glands and then of internal organs. 
The Rdntgen rays have on undoubted influence upon 
many cancerous growths. Superficial tumours have 
disappeared when exposed to their action, ulceration 
heals, and pain is relieved, but not by any means in 
all cases; in some, even when the growth appears to 
be localised, the glands and Internal organs are already 
involved, and there is no hope of a cure by such A 

« local measure. One thing Is certain, and that 
it where it is possible to remove a cancer by 
operation that procedure should be adopted in prefer¬ 
ence to ray treatment; but where operation is out of 
the question suffering may be relieved by the appli¬ 
cation of the rays, ana possibly the cancerous devotee* 
ment may be checked, out cure is not to be expected. 
Some surgeons are now applying the rays after oper¬ 
ation, so that any outlying cancer cells which ws 
not been removed may be destroyed. It is as yet too 
early to say bow far such measures are likely to prtfra 
successful. 

Another therapeutic application of the X-rays dfti 
mends a few words. The rays have the power of iW 
moving hair, and for this purpose are used fh fcevtpkl 
diseases where the hairs are attacked by parasUe*< 
One such disease is ringworm- The difficulty hr 
iitg this and similar diseases Ilea in the dfl 
thorough epilation. The rays do notldD 
but they remove the Infected hairs, and » (he# HI 
hasten a cure. If applied for a short period only*J M 
roots of the hairs are not destroyed, said after rretyfe 
the area treated )s covered wttii to* 

The removal of superfluous hair whfcfr 
disfigurement by tittXreyftisuot to tortorato 
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ffect la not permanent unless the application 
/M'ipadifYar so long a time and so often as to run a 
jtsk/of eictting a severe inflammation, with the possi- 
-hjttlf ^ cmF causing greater disfigurement than the 
mml hirsuties. Moreover, there are other more 
Miwactory means which are quite safe. I 

P4lum Is the latest addition to the therapeutic 
g^tnamentarium. The romance of its discovery, the 
H^stefy of Its radiations and emanation, Its relation 
to some important scientific theories, and, above 
a^y the possibility of its being the long desired cure | 
of cancer, have fixed upon M. and Madame Curie's 
discovery the attention of the world. The element in 
the form of a bromide, and other compounds more or 
less pure, Is now under trial in various diseases 
Rodent ulcers and some superficial cancers react to it 
with very similar results to those obtained by the 
X-niys. There is no doubt that It is an agent of great 
value, but further observations are necessary to esti¬ 
mate its position. It can certainly be applied to 
disease in regions which it is now impossible to reach 
by the X-rays, but that its field In the treatment of 
cancer is limited is obvious. Its effect is local, so far 
as present observation has shown, and the remarks 
made above upon the influence of the X-rays in cancer 
apply equally here. Radium has to be used with great 
mm , for it is powerful for evil as well as for good. 
If too long applied it causes destruction of tissue, and 
such destruction may take months to heal. 

It will be gathered that rapid strides have been made 
In this field, and it would appear that we are but on 
the threshold of further developments. The latest dis¬ 
covert, the mysterious n-rays which are said to be pro¬ 
duced by nervous and muscular action, does not appear 
to possess therapeutic importance, and whether it is 
likely to be of value in diagnosis is at present purely 
problematical. 

IMPERIAL METEOROLOGY. 
CLOWLY, but still step by step, the science of 
« meteorology progresses, and new visions are 
opened up which suggest bright prospects for future 
possibilities, but which also lay exposed the lost oppor¬ 
tunities of the past. Like every other science, the 
modem methods of observation, for at any rate the 
chief meteorological elements, are nearly all that can 
be desired, but when it is required to revert to observ¬ 
ations made more than thirty or forty yean ago, how 
lamentably few are the records and now uncertain In 
ntanv cases Is their accuracy. Further, anyone who 
has had occasion to hunt up early series of observations 
of pressure, temperature, rainfall, &c., records will 
have been struck with the common occurrence of 
breaks extending here and there for one, two, three 
or more years. Nevertheless, It is little use crying over 
thq past, bUt strenuous efforts should be made in the 
future to see that the needed observations should be 
dooured. 

. Tim more the variations of weather are studied the 
morals the Idea strongly Impressed on die investigator 
that Iheae variations from year to year are not mere 
matters of chance, but are produced by a cause origin¬ 
ating outside the earjth’S atmosphere, and with fit tie 
dou& from the sun, naturally the prime factor 
and father of all the important weather changes. 

daily apparent journey round the earth, caused 
«hrdtd'latter’i rotation, Is the origin of all the dhulfial 
vgtttelftos fateUlar to meteorologists.* ' 

Carte’s Journey round the' centre of our abler 
ta again the origin of all me other rtieteoiW 
tW&dQM which pass through thatr phases 

to yea*ho*W, tease dally sad yearly 

.ttlfcfh. 4¥d!r: vtnL 6at 



weather for the following year. 

The view that these changes from year to year are 
due to die direct or Indirect action of the sun has a 
very great degree of probability In Its favour, since 
we know that this highly heated body is in an acdve 
state as deduced by the numerous and varied solar 
phenomena' that have been observed. Further, the 
periodicities deduced from long series of solar observ¬ 
ations have added another link in the chain of evidence 
showing that the sun’s heat must be constantly vary¬ 
ing, a fact which it Is necessary to prove before solar 
influence can be put forth as a possible source of die 
terrestrial changes. 

It Is the work of the now numerous magnificent 
meteorological institutions spread over the globe 
for each to gather Into its own particular net the 
meteorological changes that are occurring In its own 
area, and by means of these facts to forecast what 
kind of weather may be expected either on the follow¬ 
ing day, week or month, or as far ahead as possible. 
Many of these institutions for several years found 
that their own areas were too limited in extent to give 
them the necessary data for the work in hand, and so 
entered Into a mutual compact with neighbouring 
countries for the exchange of certain pieces of meteor¬ 
ological information. 

The present stage of meteorological investigation 
has in the last few years Indicated that even this 
mutual help of the neighbouring countries, each work¬ 
ing for its own immediate ends, is not sufficient for a 
satisfactory solution of world meteorology. 

Sir John Eliot, who recently retired from the Indian 
Meteorological Department, one of the, if not the, finest 
meteorological service that exists, gives his views on 
this subject, which should be read by all those intmsted 
in the welfare of meteorological science (Broad Views , 

March). . . . B 

Dealing with the Indian area during the period iSga 
tb iooa, he points out how these eleven years were 
unique in the history of Indian meteorology, but this 
condition was unfortunately disastrous to - India. 
Not only did that extensive country suffer more severely 
from droughts and famines than during any other 
similar period for a hundred years at feast, but It 
was paralleled, (i so far as we are aware, only by the 
seven years of famine in Egypt in M Biblical history. 1 ’ 
More interesting still is it to find that the drought of 
igqe to 1002 ‘"was a more or lefts general meteor^ 
ologlcal feature of the whole area. Including Abyssinia, 
East and South Africa,.Persia, Baluchistan, Afghan¬ 
istan, India, probably Tibet, and the greater part or 
whole of Australia.” Such a statement will probably 
recall the attention of our readers to an article pub¬ 
lished in this Journal (vol. Ixvfi. p. 22c), In which it 
was stated 11 Commencing with Indian pressure! 
(&• represented by Bombay), the area was fijedually 
extended to Ceylon ^Colombo). Java (Bataria), 
Mauritius, and finally to Australia (Perth, Adelaide and 
.Sydney). The striking similarity between these curves 
shows that over the whole of this area, which includes 
both north and south latitudes, the same kind of w- 
ation Is In action, and therefore the whole region Is 
Intimately connected meteorologically.” Sir John 
Eliot's remarks thus indicate the truth of tide result. 

In the article from which the above quotation was 
taken it was shown that while one of the 

earth, which included Europe, southern Aria, Africa, 
India,/and Australia, was experiencing Ugh atmo* 
spheric pressure on the average, the Q^ewhemfepherS, 
whlcfctao^idad North and South America find Sharia, 
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^as experiencing a deficiency of pressure, and vice 
vartA, 

This apparent see-saw of pressure between the two 
hemispheres, which has a period of about four years or 
a little less on the average, indicates the importance 
of being acquainted simultaneously with the pressure 
additions on both sides of the earth 

There seems every reason, then, for the purpose of 
long-period forecasting, for meteorological institutions 
to extend their spheres of inquiry still further afield 

Such being the case, it is important, therefore, that 
i*i this connection Lhe views of Sir John Eliot, included 
in the following quotation from Broad Views, should 
be widely known, for who is there better capable of 
judging what is required than one who has so ably 
and successfully directed the Indian Meteorological 
Department for so many years? 

M The next development of weather study will almost 
cortainU be in the direction of international or world 
meteorology, and its relation to the phenomena of 
sun-spots and terrestrial magnetism 

Sir Norman Lockycr has, we believe, made a most 
valuable and fertile suggestion which might lead up 
t) this development. It is that the English Meteor¬ 
ological Office should collect meteorological data from 
the whole Empire, and should have a special branch 
to deal with and discuss the larger problems which 
would arise from such an extension of its field of 
work 

14 It may perhaps be objected that Great Britain is 
outside the tropics, and that Its weather has no con¬ 
nection with that of either India or Australia This, 
however, is a matter which has not been taken up 
by any meteorologist for investigation and definite 
conclusions. The facts of the past ten or twelve years 
are, to say the least, suggestive. Whilst the Colonies 
and Empire in the East were suffering from drought 
parts of England were experiencing year after year 
shortage of rain. When the drought in Australia and 
in East India was giving way in 1^03, England had a 
plethora of rain, almost tropical in character, 
disastrous to the crops 

14 World Empire entails world duties, and one of 
these appears at the present time to be the study of 
meteorology from the imperial, and not solely from 
the national or parochial standpoint." 


LABORATORIES FOR BOTANICAL RESEARCH . 

*T*HE publicity given to the opening ceremonials 
J of the new science laboratories at Cambridge by 
the King and Queen on March 1 will, it may be hoped, 
do something to rouse those who are responsible for 
the welfare of the nation to a wider sense of their 
duties. The time has surely passed when the remarks 
of a well-known prelate and of a Prime Minister to 
the effect that they were bom in a pre-scientific era 
could be received, if not with overt applause, at least 
with sneaking sympathy. 

Sluggish as we are, some progress has been made. 
Up to the middle of the last century, end for some 
time after, there was scarcely a botanical laboratory 
properly so-called in the whole country. Now we 
nave m Jodreil laboratory at Kew, a very modest 
institution when compared to the necessities of the 
lose or to the excellent equipment of other depart¬ 
ments of this great national establishment. The 
Jodreil laboratory is not intended for instructional 
purposes, but chiefly for study and research, and much 
good work has been done there." 

At Cambridge, Edinburgh, Glasgow, Dublin, at 
University (jpflegej London*, the Royal College^ of 
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Science, and in many (Other^universitiea, 
colleges and technical institutes, then ere Mpr 
or less well equipped laboratories t*dder mWffi&k.. 
direction. But these are mainly for the InstP’^hptt 
of students. Research laboratories are self! rarfe, Mmi' 
those willing and competent to utilise them srstho 
few in number. This condition of affairs is largely 
due to the indifference and lack of encouragementifft 
the part of those who ought to know better. Tn 
cut bono question is ever in their minds, and mhch 
too frequently on their lips. Abstract science doe* 
not appeal to their sympathies, or to their Intelligence, 
unless some immediate practical result at once comes 
into view. When that happens, the commercial insflnot 
may perchance be aroused, and they begin to ask, 
will it pay? Of course, no reader of this Journal la 
likely to undervalue abstract science, and most of 
them are well aware of the enormous value of the 
practical results that may and do result from it 
But even such persons must have been startled to 
find how the observations of Bower and others on the 
minute anatomy of the prothallus and spore-producing 
tissues of ferns, observations which might have been, 
thought to be too abstruse and recondite to be of 
any practical value whatever, have directly led up to 
the extremely important researches of Farmer and 
his associates into the essential nature of cancer I 

Satisfactory as this undoubtedly is, we haye only 
to look across the Channel to see how puny—numeri¬ 
cally and financially speaking—are our efforts to pro¬ 
mote original research. Our cousins across the 
Atlantic, a practical people if ever there was one, are 
even more energetic. Does a 44 freeze " destroy or 
seriously injure the oranges of Florida, what 
matter? In a very short time a man of science and 
a man of resource Is on the spot. He looks for and 
finds a hardy stock whereon to graft the tender 
scion, he puts the resources of hybridisation to the 
test in the endeavour to procure hardy seedlings. 
All this is done at once by State or Government 
agency. Here, if anything were tried in a parallel 
case, it would be with great deliberation and with 
little or no encouragement or support. 

Those familiar with what is done to promote^ re¬ 
search in the universities and colleges of the United 
States, as at New York, Chicago, Philadelphia, and 
in California, not to mention the older foundations 
of Harvard and Yale, must feel almost aghast at the 
progress that is being made, and at our own back¬ 
wardness. In the Gardeners 9 Chronicle for January 
30 is an article contributed by a well-known professor 
familiar with what is being done here as well as 
there. In that article he gives details as to the 
astonishing activity manifested in the American 
universities, mainly by the aid of funds provided' tty 
private individuals. We too havg reason to know 
and appreciate what is done by the Governmont 
Agricultural Department, and by the very numtfwv 
experimental stations scattered all over the wide, 
territories of the United States. 

As we write, there comes to us a report of t^e 
establishment, under the auspices of the Ctfikgk 
Institution, of a "Desert Botanical Laboratory, the 
purpose of such establishment being to stqdy 
ougnly the relation of plant* to an arid climate »■*«# 
to substrata of unusual compoeUtanri 1 A fahtojMtjto 
has accordingly bean erected ntor Tuetoa, 
under the management'of Dr> W* A*’ Cnm tap 
New York Botanical Garden, eflm 
resident investigator in charge of/ the 
What maybe desc^M to * tort of 
he* bee* draw* mf hy Mr. OWlfe 
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ftlt end a, vary interesting and copiously 
report It is. 

ot our readers may care to see this 
n, t we fnay add that It (s issued by the 
e Institution of Washington, U.S.A. (publics- 

0. Q- 

t as is their territory, and numerous as are their | 
mrimtAtal stations and like institutions, our cousins 
ifcrr not' yet satisfied. They have invaded British 
territory, in a most genial 'and friendly manner it is 
Ifppt but still they have annexed, with our consent, a 
portion of the island of Jamaica, and there 
jhey have established, at “ Cinchona," a botanical 
laboratory and research station open to the students of 
aH countries. The < direction IS in the hands of Dr. 
Britton, of the New York Botanical Garden, in I 
cooperation with Mr. Fawcett, the Director of Public 
Gardens and Plantations in the island The policy 
pf the 11 open door " pursued by the Americans in 
, (hese matters prevents us from doing anything but 
acquiesce in their proceedings But why what should 
have been a plain duty for us should have been 
allowed to be undertaken by others is a mystery. 

Wo do ndt question the utility of ironclads and 
Cruisers ns protectors of our commerce, but it is 
obvious to those who are watching thr proceedings of 
our neighbours and of our rivals that If we do not 
largely extend our scientific training and induce our 
Wealthy citizens to follow the example of their 
American brethren in endowing science, the necessity 
lot protection will vanish, and that not slowly 


NOTES . 

1 r Recognising the great and immediate importance of in¬ 
vestigation of the nature and properties of radium and radio¬ 
active bodies, the court of the Goldsmiths 1 Company recently 
signified Its willingness to hand over a sum of looof to 
Site Royal Society to constitute a radium research fund 
Thd council of the Royal Society at once accepted the duty 
qt jldAftUSterlng this grant, and ordered the cordial thanks 
of the society to be transmitted to the Goldsmiths* Company 
for Its generous and timely subvention to scientific re¬ 
search* Proposals relating to the method of utilising the 
fund for the assistance of scientific investigation have at the 
Ssole time been communicated to the company for its 
approval, 

THE fiftieth anniversary of Sir H. E. Roscoe’s graduation 
%t, Heidelberg is to be celebrated on April aa by a reception 
at the Whitworth Hall, Manchester, at which a congratu- 
‘ ffttory address will be presented from his old pupils, as well 
as addresses from a number of universities, colleges and 
learned societies. In connection with this occasion efforts 
have been made to communicate with as many as possible 
of the, chemical students of the Owens College from 1856- 
If any of thesf have been 1 Inadvertently overlooked 
JfcAf'are requested to send their addresses as soon as possible 
fb'gfcr. G. h. Bailey, the Owens College, Manchester. 

' tftfc second annual meeting of the South African Asferi- 
ifiM, fqt the > Advancement of Science was opened at 
Jityuidtehurg Qfl Monday, When Sir Charles Metcalfe de- 
,United the.'inaugural address. Lord Mfiner occupied the 
vWr-, 

m K t* L ^ 1 

^%'Um fr6M die Times that the Cepedlaa Government 
j'MfaBtrcheied th^ jfeaimr Genu, vVcfc vm built, flhree 
lor tlta German Antarctic Bxpfdiden. and thg< 
Swliiv Ip -Bremen Harbour. The Gem* la Jp be 
bi ,E^fK4j», Bemier end n fAeJrcd, Cnandta- 
-*• ot oncn-Jn amveying reUef ’ 
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Stores and coal to' the Government steamer Afeptim, at pro* 
fent wintering In Hudson Ray. Subsequently she wiiV he 
engaged in survey work on the coast of Labrador. Captain 
Bernier hopes to be able to utilise the Gears In 1905 in ail 
attempt to reach the North Pole from Canada. 

Tub annual meeting of the Icon and Steel Institute o( 
Great Britain will be held on Thursday and Friday, May 
j and 6 Upop that occasion the Bessemer gold modal for 
1904 will be presented to Mr. R, A. Hadfleld, vice-president, 
and the awards of the Andrew Carnegie gold medal and 
research scholarships for 1904 will be announced. 

On Tuesday next, April 12, Prof L C. Mlall will deliver 
the first of three lectures at the Royal Institution on the 
transformations of animals, and on Thursday, April 14, 
Prof Dewar will commence a course of three lectures on 
dissociation The Friday evening discourse on April 13 will 
be delivered by Count Vay de Vaya on Korea and the 
Koreans, and on April a a by Colonel David Bruce on sleep¬ 
ing sickness in Uganda 

The foundation stone of a library which will be erected 
in connection with the British School at Athens as a 
memorial to the late Mr F C. Penrose, F R S., says the 
Athens correspondent of the Daily Chronicle, was laid last 
week by Lady Evans, in the presence of a distinguished 
gathering of diplomats and savants 1 l he Greek Arche¬ 
ological Society has offered to present the Penrose Library 
with a bust of Mr Penrose, In recognition of his' great 
sri vices to architectuie and orchjiology 

The death is announced of Prof Arthur Greeley, professor 
of biology at Washington University, St Louis 

M Jean Debrousse has bequeathed an annual revenue 
of thirty thousand francs to the Institute of France 11 in the 
interests of letters, sciences and arts. 1 ' At a recent special 
meeting the Institute decided, says La Nature, to devote 
five thousand francs to the publication of lunar tables. 

Thb British Medico! Journal states that Sir MUhael 
Foster, F.R S , has given notice that on April la, the day 
on which Parliament reassembles after the Easter recess, 
he will ask the First Lord of the Treasury whether oppor* 
tunlty will be given to discuss in the House of Commons, 
before action is taken, the portion of the report of the War 
Office (Reconstitution) Committee which bears on the health 
of the army 

Reuter reports that repeated slight shocks Of earthquakes 
were felt at Belgrade during the morning of April 4. A 
message from Philippopolis states that three earthquake 
shocks, the severest experienced during the last fifty years, 
were felt there between midday and f p.m. on April 4. 
The disturbance, which wet from west to east, was accom¬ 
panied by a loud rumbling notes; little damage was done 
to buildings in the city. Barthquoke shocks are alio re* 
ported to have occurred at several places in Greece on 
April 5 

Me. John Piter son writes to the Timas that on a voyage 
from New York to Plymouth on August 19, 19)03, In lati¬ 
tude N. 49 0 43', longitude W. 35° 35', he tbreg^lnto the 
Atlantic a mineral water bottle 10 which a note S)as en¬ 
closed, In a letter dated March aj Mr. Paterson was in¬ 
formed that the bottle was found on the shore of thsJtey 
ot Ttevignon, near f^oocarneau, In Brittany, at hlgh-teater 
mark of (he ordinary tides. Concarnaau is in latitude 
47° $& N. and longitude 4 0 W., so that the bdtrfe travelled 
fn ah easterly direction 21° 35' df longitude and went muth 
& 53* of latitude ftefn tbs (dace where thfpton into the 
tea. 
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Tm Nw York correspondent of the Daily Chronicle states 
that Mr, Andrew Carnegie's gift of 300,000!- to provide a 
building for the various engineering societies in the city 
really involves an outlay of 500,000!., for In addition to the 
amount given by Mr. Carnegie there Is an Investment of 
about 200,000!. for two lots which will be occupied by the 
proposed Union Home. The offer was made originally to 
the five great engineering societies of the United States:— 
American Society of Civil Engineers, Institute of Mining 
Engineers, Institute of Mechanical Engineers, Institute of 
Electrical Engineers, and the Engineers 1 Club. The first 
named society has, however, not accepted the offer 

In a report on the German estimates for this year, Mr. 
Robertson, one of the secretaries to the British Embassy 
in Berlin, states that, In the new estimates, a sum of 800!. 
is inserted under the head 11 Furtherance of scientific, 
especially ethnological, studies In China. 11 In explanation 
It Is mentioned that, as the opening of China advances, a 
more exact study of the individuality of east Asiatic nations 
Is becoming a necessity. It Is therefore advisable to station 
permanently In China a German scholar well acquainted 
with ethnology and the Chinese language, whose object is 
to develop Intellectual relations with a little known form 
of civilisation. 

An article upon the route of the Tibet Mission, by the 
special correspondent of the Times, contains an interesting 
record Of temperatures and conditions of life at high alti¬ 
tudes. The mission has necessitated the continued ex¬ 
posure of a very large number of untried men to life at 
altitudes ranging between 10,000 feet and 15,700 feet, and 
the general results are of considerable value. The lowest 
temperature yet reached on the route has been — a6° F. at 
Chuggla, on the Tang-la, which was, however, only an 
encampment. Of actual nightly exposure to cold of men 
and animals Tuna probably holds the record with —17° F. 
But Pharl has repeatedly reached -15 0 F, and Kamparab, 
nine miles distance from Pharl, might—If continual registra¬ 
tion had been possible there—show a lower figure than 
either The normal night minimum during January and 
February is probably — io° F. for 15,000 feet, warming to 
7 ° F. for 10,000 feet. Mountain sickness has been closely 
observed by the medical men accompanying the mission 
Indigestion has been common on account of the eating of 
imperfectly cooked food. At 15,000 feet water boils at a 
temperature about 30° F. lower than at sea-level, and the 
normal amount of cooking is therefore quite Inadequate. 
At 15,000 feet It Is almost impossible to boil rice properly. 
Dal—the common red lentil of India—affords a curious ex¬ 
ample of the difficulty of cooking at high elevations. Of 
the five different kinds of dal supplied to the troops— 
Mussoor, Urad, Arhar, Moong, and Chenna—only the first 
is capable of being cooked at all at heights above 10,000 
feet. It Is difficult to make the native understand these 
aberrations of gastrology, and a great deal of insufficient 
cooking has been the natural result 

Thb subdirector of the Norwegian Meteorological 
Institute, Mr. A. S Steen, has contributed to the Proceed¬ 
ing* oFthe Christiania Society of Sciences an interesting 
paper on the diurnal variation of terrestrial magnetism, and 
on the possible connection of this phenomenon with meteor- 
©logf. The author points out that, ao far as the accuracy 
of weather forecasts Is concerned, we stand now nearly In 
the*ame position as we stood some twenty-five years ago; 
the distribution of atmospheric pressure and temperature 
is often quite different from what might have been j ex¬ 
pected from tn telegraphic reports ^of the previous ddyj and 
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Leaves the impression that them are unknown dadfiffik Ip 
cooperation. He considers that too little attention Jftt jbojn 
paid to the electrical conditions of the atmosphere, bndtitSt 
such investigations as have bean carried on kt tbf^mneo 
are vitiated by the observations being generally mad* in 
the lowest strata of the atmosphere. Prof. Sthuetadty In¬ 
vestigations point to the probable connection of electrical 
currents in the atmosphere and the diurnal variation of the 
terrestrial magnetic elements, and Dr. von Besold goes Op 
far as to imagine a connection between the latter and certain 
meteorological phenomena. In the paper In question Mr. 
Steen has searched the hourly magnetic observation! of 
eighteen stations during tbe polar year (1883), and hue 
found a continuous calm period of forty-eight hours 
between March 18 and 20, and this period he has submitted 
to special examination. The author considers that, Vbtt 
viewed in conjunction with the researches of Schuster and 
von Besold, the results arrived at are so promising as to 
call for wider investigations with more ample materials 
than were at his disposal. 

In the Phystkalische Zeitschnjt, Dr. A. Korn describes a 
new receiver for telautography and tbe telegraphic trano- 
mlsslon of half-tone process blocks. In the transmitting 
apparatus the writing or the points and lines of the half¬ 
tone block are formed by a non-conducting Ink on a sheet 
of metal foil This Is wrapped round the surface of a 
cylinder which is rotated with uniform angular velocity. 
The electric current is transmitted by means of a metal 
pen which moves forward 0-01 inch in each revolution. 
In the receiving apparatus the cylinder Is rotated with att 
angular velocity greater by 1 per cent, than In the trans¬ 
mitting apparatus, and at the end of each revolution It Is 
made to await a synchronising signal by which It Is re¬ 
started The Impression at the receiving station Is pro¬ 
duced on sensitised paper by a small electric lamp or 
vacuum tube, which by means of a suitable relay for Tesla 
currents is made to glow whenever the pen at the trans¬ 
mitting station passes over a non-conducting portion of Cpe 
picture The paper is illustrated by specimens of hand¬ 
writing transmitted by this method. 

In the Popular Science Review for March, Mr. O. Chaqute 
gives a survey of progress in afirlal navigation In a papas 
read by him before the American Association In December 
last. 


M. Juleb Baillaud, In a recent number of the Journal da 
Physique, sums up the opinion of the Gras conference on 
the firing of cannon for the prevention of hall by the follow¬ 
ing statistics!*—out of fifty experts eight considered tbe 
method efficacious, nine found the efficacy doubtful but prob¬ 
able, thirteen found It smifriy doubtful, fifteen found It 
doubtful and Improbable, and five found it uff. 


An experiment showing the production of high frequency 
currents by means of tho telephone has been exhibited by 
M. Ducretet before the French Physical Society. The 
apparatus employed was the loud speaking telephone of 
MM. R Galllard and £. Ducretet, The microphone and 
the receiver were placed In circuit with a battery of about 
10 volts, so as to give a current bf about half an atepete* 
By suitably regulating the distance between the 
microphone free oscillations were eet up which GtelCaf 
maintained Indefinitely, and tbesi were Increased In UjMUlty 

- * J *vr 

.3 '{■ a 


by connecting the microphone and receiver With 
tube. 


Tib second part of- vd, 1x1*1, of the 
'wiMwkaftilche ZooUgie contains two erthdea dVljMi* 
technical nature, the one, by ‘Mr. f. m 
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gUfStfoQ of the origin aipl stricture of the epithelial lining 
Of tjbe < alimentary tube in the Lepldoptera, and the other 
(which la to be continued), by Mr. E. Bresslau, on the 
dflfretopntental history of the turbellarian worms 

It la satisfactory to learn from the scientific Investigation 
report of the Northumberland Sea-Fisheries Committee for 
1903 that, In spite of some local diminution, the Improve¬ 
ment In the results from trawling, to which attention had 
been previously directed, is maintained, If the results of the 
< whole period are taken Into consideration. It la added that 
while the season has not been so good for the salmon and 
herring Ashing, ” white Ash " have yrelded better than In 
the previous year. Small Ash have been measured, marked 
and returned to the sea. A few of these have been re¬ 
captured near the same places, and one In another bay. 
Other experiments tend to show that the migration of crabs 
la not so simple as has been hitherto supposed. 

Ths BoUtim of the Goeldi Museum at Para contains an 
annotated catalogue, by Messrs. Goeldi and Haymann, of 
the' species of local mammals represented in the collection. 
It Is somewhat remarkable to And among these a species of 
■boat (AfujfcJa, or Putonus, parHensis ), but there can be 
little doubt that this, although now domiciled In the country, 
was originally introduced by human agency Two very 
spirited plates illustrate the paper, one showing the extra¬ 
ordinary width and straightness of the opening of the mouth 
In one of the howling-monkeys (quite unlike what we are 
accustomed to see In museum specimens in this country), 
and the other the head of one of the indigenous species of 
cat. Mr. O. Thomas contributes an appendix to the cata¬ 
logue, In which two subspecies are described as new. 

Thru out of the four articles in the current number of 
the Zoologist are devoted to bird subjects. In the fourth 
Mr. A. H. Cocks reverts to the subject of the gestation 
of the badger, and arrives at what he confesses to be the 
very remarkable conclusion 11 that the pairing may take 
place at any time during a range of some ten months, and 
yet that the young are always born within a season limited 
to about six weeks. In other words, It appears that the 
gestation may amount to anything between under Ave and 
over Afteen months, and yet that the young are all born 
within some six weeks of each other, and, moreover, that 
the females which paired earliest by no means necessarily 
whelp earlier during the six weeks 1 season than others 
which paired several months after them.” 

Thb necessity of carefully studying the anatomy of the 
smaller mammals, instead of restricting our attention to 
the description of new subspecies founded mainly on colour, 
la exempliAcd by certain notes on the insectivorous genus 
Tupaia contributed by Dr. H. C. Chapman to the Proceed¬ 
ings of the Philadelphia Academy for March. These serve 
to show that the presence of a crncum is by no means, as 
hot hitherto been supposed, a constant feature of that genus. 
The paper concludes with a discussion on the phylogeny of 
the Prlipatofl, In which a provisional table of descent is 
Sketched. In view of the researches of other biologists U 
to somewhat remarkable to And Chlromya figuring as the 
httceftor of the rodents, and Tarslus as the parent form 
ef the InaecHvores, while It Is scarcely less surprising to see 
American monkeys placed between die torlaee and the 
monkeys of the Old World In 2 direct phyfogenetUrlinS. 

1 % however, only juit to the author to mentfopfthat In 
he states that some of theSe suggested 
>g^fctte. s to be fSoonddered. 

bf the medical officer of health of the City of 
'Ldh^W-‘lir'fhe l four tftoke, ending llifth w details fhe 
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inspection of kitchens of restaurants, to., commenced early 
In the year 190a, and now Just completed. There appear 
to be no less than 909 kitchens In the district, employing 
9888 men and women. In the course of the Inspection 1996 
varloils sanitary defects were found. It would appear that 
the Factory and Workshop Act 1901 Is adequate to deal 
with this class of work-place 

In the Empire Review for March Dr. Cooke Adams con¬ 
tributes an article on cancer research In Australia. His 
statistics show that the death rate from cancer In Australia 
among the British born is nearly double that among the 
Australian born portion of the population, being, for the 
age period of thirty-five years and upwards, is 5 for the 
former and 69 for the latter per 100 deaths Among the 
aborigines cancer appears to be practically unknown, 
although a large number live to the age period at which 
the disease chiefly manifests itself. 

a< Protozoa and Disease ” Is the title of an article In 
the Century Magazine by Dr Gary Calkins. After some 
Introductory remarks on the classes of protozoa and theli' 
life-history, the protozoan parasites causing certain diseases 
in the lower animals and In man are described, viz diseases 
of the mole and of brook trout, malaria, scarlatina and 
small-pox. In scarlatina Dr Mallory has met with struc¬ 
tures which he considers to be protozoan organisms, and in 
■mall-pox Dr Councilman believes that a protozoon Is the 
cause, and that it attacks the nuclei of the cells of the skin 
In vaccinia Dr. Councilman describes an organism similar 
to that of small-pox, but differing from the latter In that it 
attacks the cell bodies and not the nuclei The article is 
Illustrated with several excellent figures. 

Thb last number of the Isvestia of the Russian Geo¬ 
graphical Society (xxxix., 5) contains the results of an In¬ 
quiry, by G E Grum Grzimallo, into the origin of the 
populations of eastern Tibet and the Kuku-nor region, the 
conclusion of the paper being that the presence of a white 
race element In the population of eastern Tibet Is .very 
probable. Another paper of scientific interest Is the report 
by Captain Serghievsky on the pendulum observations made 
in Russia during the last Ave years Relative determin¬ 
ations only, by means of the Sterneck apparatus, Were 
carried on, those regions which offered Interesting anomalies 
being made the subject of detailed studies, namely, the 
region of the well known pendulun^ anomaly in Xiirak, the 
Caucasus, Turkestan (In order to ascertain the disturbing 
influence of the Pamir), the region covered by the geodetic 
trlangulatlon for the measurement of an arc of the meridian 
in connection with the Spitsbergen measurements, and the 
stretch between Pulkova and Dorpat. 

In an essay entitled “ Prehistoric Pile-structures in Pits,” 
Mr. L. M. Mann records the results of excavations made at 
Stoneyklrk, In Wigtownshire (Pros, Soc, Antlq., Scotland) 
The discovery of these early Inhabited sites wot due to Mr 
A Beckett, who directed attention to a rowdt depressions 
in the land, situated on the edge of a plateau The de¬ 
pressions proved to be ailtecUip pits. In one of them^or a 
depth of 7 feet, there were found decayed 11 logs of found 
timber more or less vertically placed.” In* the silted 
material chips, cores, Implements of flint and of other atone*, 
aa well as charcoal and fragments of pottery were Jound. 
Twigs and branches belonging to supposed wattfepwork 
were likewise obtained. There was evidence which tsndqd 
to show that the timber had been shaped by atone axes. 
It appears probable that the pits were used os shelters or 
sleeping places and workshops* The lii^tBtt the lowest 
stratum met with was a bluish day suggests that a stive- 
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turr of wooden piling woe erected in order to provide e dry 
floor Hie ornamentation on the pottery and other evidence 
point to t)ie Neolithic age as the period during which the 
sites were in use 

An article on the structure of the Upper Cretaceous 
turtles of New Jersey is contributed by Mr. G R Wieland 
(Amer. Joutn Set t February) The genera Adocus, 
Osteopygis and Propleura are described and figured 

The Hurricane Fault in the Toquerville district of Utah 
furnishes a theme for an essay on the effects of faulting on 
the scenerv in the region of the Grand Canyon; it Is Written 
by Messrs. E Huntington and J. W Goldthwait (Ruff. 
Museum Comp. Zool., Harvard Coll Geol. Senes, vi , No 
5, February) 

We have received the report of progress for 1903 of the 
University of Texas Mineral Survey, which is under the 
direction of Mr W B Phillips The work is carried on 
with especial reference to economic geology Attention is 
directed to the study of the clays of Texas, by Dr 1 ! Rios 
Under a plan of cooperation with the Texas World's Fair 
Commission, Dr Rles examined the chief clay producing 
districts in the State, and as a result there will be exhibited 
at St. Louib samples of the clays, to each of which will be 
attached a card giving the locality, chemical composition 
and physical characters, such as fusibility, plasticity, 
strength, colour on burning, proper temperature for burn- I 
ing, suitability for various purposes, &r ' 

An Interesting essay on periodic migrations between the 
Asiatic and the American coasts of the Pacific Ocean is 
contributed by Mr J P. Smith (Amer, Journ, Sci., March) 

It Is shown that the living faunas of the Japanese province 
and of the western coast of North America are rather closely 
allied with a large number of species in common, and they 
live under approximately the same conditions Between 
them there lie the southern shores of Alaska and the Aleutian 
Islands, interrupted by the deep channel east of Kamchatka 
and in this region the warm Japan current is met by the 
cold current from the Bering Sea, whereby the Alaskan 
waters anti those along the shores of California are 
tempered. At present the migration of shallow water species 
is stopped by the depth of the channel at the end of the 
Aleutian chain, and also by the cold water which extends 
south-westward from Bering Sea. A rise of 200 metres 
would close Bering Sea, cutting off the Arctic waters, and 
providing a broad land bridge between Alaska and Siberia, 
An uprise of this, or of greater extent, in recent geologic 
times would allow of the intermigration of marine 
Mollusca between the Japanese area and that of western 
America, and this Is the only explanation of the present 
distribution of most of the species that are common to the 
two regions. By such changes we can understand the 
history of the past faunas, which do not form a genetic 
aeries, but rather one showing periodically diverse origin 
and characters. Thus the faunal relations between western 
America and eastern Asia from the Trias to the present 
were the same, Asiatic facies alternating with periodically 
recurring Invasions of the Boreal type, It is concluded) 
therefore, that there Is no presumption against the con-* 
Teftiporanelty of similar species In widely separated regions 
InVItt past 

All fbe volumes of the first annual Issue of the " Inter¬ 
national Catalogue of Scientific Literature " have now been 
published, and Ac volumes of the second annual Issue are 
appearing.„ The first catalogue of soological literature is 
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in two parts—one an authors* and the other a subject cfcffaV 
logue—and they are concerned with the publications of 
Of the second issue, we have received the volumes dealing 
with mechanics, physics, astronomy and bacteriology. The 1 
volumes can be obtained from Messrs Harrison and Son*, 
St, Martin's Lane, W.C. 

The second number of The Central —the magazine of the 
old students’ association of the Central Technical College— 
contains several articles of practical value. Profs W. C. 
Unwin and A G. Ashcroft describe the engineering course 
and laboratories at the college, Mr. R. S. Dahl gives an 
account of the design of small motors, Mr. J. M. Donaldson 
contributes an article on electric power in the City of 
Montreal, and the work of Dr f. M. Lowry and Dr. E. F. 
Armstrong on the mutarotation of glucose 19 briefly de¬ 
scribed A photogravure of Prof Henrict forms the frontis¬ 
piece of the number 

The additions to the Zoological Society’s Gardens during 
(he past week Include a Green Monkey [Cercopithecus calll- 
tnchus) from West Africa, two Bare-eyed e Cockatoos 
(Cacatua gymnopts) from South Australia,, presented by Miss 
Hester Forshaw j a Hairy-footed Jerboa (Dipus hiftipes) 
from Egypt, presented by Mr. A Lethbridge; a Shining 
Weaver-bird (Hypochera ni fens), a Common Waxblll 
(Estrelda cinerea) from West Africa, an Orange Weaver- 
bird (Euplcetes franctscana ), three African Silver-bills 
(Muma cantons) from Northeast Africa, three Banded Grass 
Finches (Podphila cincta) from Queensland, four Amaduvade 
Finches (Estrelda amandava ) from India, a Fire-tailed Finch 
(Erythrura prastna) from Java, a Red-headed Weaver-bird 
(Foi#di0 madagascanensis) from Madagascar, presented by 
Mrs M Summers, a Potto (Perodtcticus potto), an African 
Chet Cat (Vtverra ctvetia), two Crowned Cranes (Baleattca 
pavomna), a White-throated Monitor (Varemu aZbigularu) 
from Lagos, presented by Dr. McFarlane, a Loggerhead 
Turtle (Thalassochelys caretta) from tropical seas, de¬ 
posited ; an American Flying Squirrel (Snuroptetus 
volucella) from North America, a Boath'iH (Cancrdma 
cochlearta) from South America, purchased. 


OUR ASTRONOMICAL COLUMN . 

Observation a of Eros —In one of the papen Included 
in the Decennial Publications of the University of Chicago 
Prof E E. Barnard publishes the results of the micro- 
metrical observations of Eros made at the Yerkee Observ¬ 
atory with the 40-inch refractor during the opposition of 
1900-1901. After describing the methods of observation and 
discussing the errors, he gives, In tabular form, the details 
of each of the 7500 individual 11 settings 11 made during the 
series of observations He also gives the results of a rot of 
observations which were made during 1898 and 1900, but 
have not previously been published. 

At the time these measures were made the oscillations of 
the magnitude of Eros had not been recognised, but on 
looking through the records Prof. Bernard discovered that 
the planet had often been compared, In regard to its bright¬ 
ness, with the reference stars, and he therefore appends the 
actual notes regarding the relative magnitude Which were 
made during the period September, 1898, to January, i$Qi, 
Inclusive. 


Outer of nil Minor PunxY Chicago (534).—Another 
paper of the Decennial Publication* (Ghteagp) BWtfaine 4 
discussion of the orbit of the adapt plhOfct (334) by Btsb 
Kurt Laves. In the jotrod^ips the author dUnueeMbe 
minor planets of the Hilda typo In regard to their M 
tlon, 1 ' and gives* hi algebraical form, the Inequality oMttr. 
ia the criterion of the existence of ttbratfon Inwsrtp # 
these bodies. Hafhen dlsctUSes the development $ 



$#^7. *9<MJ 

' 9 — 


NATURE 


543 


^"pptiurbativ© function,'* anch gives the elements, step by 
. Mf p j ; for the determination of the orbit of (334). 

}^prnn~im in tub Sol^r Atmobphbhb — In an article 
Middled in No. a, voj xlx., of the Astrophysical Journal, 
Mr. Frank W Very discusses the cause which produces the 
Apparent selective absorption of (he more refrangible radl- 
-ptlons emitted by the photosphere which takes place In the 
-$olar atmosphere He points out that beyond certain limits 
4 be Increased depth of an " emission 11 layer docs not in¬ 
crease the radiating power owing to the fart that beyond 
these limits the increased emission Is counterbalanced by 
She Increased absorption In the outer layers, similarly the 
line absorption produced by a gas does not increase in- 
rdefinitely with the depth. For this reason he believes that 
*he absorbing atmosphere is everywhere deeper than is 
ACtuallj essential to produce the absorption observed, and 
consequently it makes little or no difference whether the 
^emission and absorption take place at the centre or the 
iedge of the solar disc. Mr. Very contends that the apparent 
selective absorption Is due to " selective scattering " rather 
dhan to “ absorption, 11 the more refrangible radiations being 
scattered and reflected by the small particles which float 
about in the solar atmosphere; further, he thinks that the 
scattering does not take place solely in a thin layer immedi¬ 
ately above the photosphere, but is active even in the 'units 
■of the outer corona. Whereas 11 absorption " would require 
thut the absorbing medium should become heated 
~ M selective siattering" does not, for the radiations are 
simply reflected 

Tnis theory explains the nearly constant radiations of 
dmn-spots when nearing the limb by supposing that spots, 
'being cooler than the photosphere, only emit, at any tune, 
the lees refrangible radiations which are not affected by the 
■extremely fine particles that cause the scattering 

Wave-Length op tub Green Cadmium Cine —It has been 
noticed by mnnv spertroscoplsts who are interested In the 
•determination of absolute wave-lengths that the wave-length 
■of the green cadmium line at k 50S6 as determined by M 
Hamy (Cowpies rendus , No 130, p. 490, 1900) differs con¬ 
siderably from the value obtained for the same line by 
MM Michel son and Benoit Ihls discrepancy is now 
.accounted for by M. Ch Fabry, who shows that under the 
conditions obtained by Michelson in a tube of cadmium 
-vapour with electrodes the line is a close doublet, whereas 
In the tube used by Hamy without electrodes It is a triplet, 
And the latter observer measured the less refrangible com¬ 
ponent which does not appear under the former conditions 
M* Fabry has determined the interval between the com¬ 
ponent measured by Michelson and the extra line measured 
py Hamy, and has found that on taking the value of this 
interval into account the apparent discrepancy Is reduced 
from 15 in 1,000,000 to 3 in 10,000,000 (Astrophysical 
Journal, No. *, vol xix) 

A Bright Meteor —Mr Roland Mott writes to say that 
■on March as he observed a bright meteor from a position 
four miles west of Gloucester 11 The meteor was in the 
north-eastern sky, and first appeared at an altitude of about 
*43 degrees from the horizon, falling directly towards the 
earth. It had the appearance of a brilliant arc lamp, and 
far outshone the stars of the Great Bear, although they and 
*hn moon were very bright. The time was 9.58 p.m. 11 

Spectra of Mixed Gases —From a number of experi¬ 
ments made in order to ascertain the reason of the pre^ 
^dominance of one spectrum over another in n mixture of 
gases* Mr. P. G, Nutrihg, of the National Bureau of 
'SMftdards, Washington, has arrived at the definite con- 
'Glutlph that at u. A low pressures (o*i to 10 mm.) as dbtain 
in a plfleker tube, and under a homogeneous excitation 
more than 10 mUUamperes, " the spectrum, of a gas 
-pf greater atoniii weight will be the brighter." 

Putting Jits experiment* he has found that neither the 
yshlfys quantities nor thb metallic or soiriiwtsUlc character 
-She vapours present affect this result. The Introduction 
M mm molecule of mercury Into three thousand nrfftecules 
SI #dfpg*n stjlf reduce the brightness of the hydrogen 
t feast oqe half, and Sulphur and Iodine (don- 
meriy as elective la causing this reduction' as 
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l sable elements have been studied, and It is hoped to extend 
the results by using quartz tubes In which even copper arid 
silver may be vapourised. 

In concluding nil communication Mr. Nutting discusses 
the effects of chemical combination on these results, and 
the explanation of the latter afforded by the modern electron 
theory (Astrophysical Journal, No. a, vol. xix.). 

RETURN OF THE NATIONAL ANTARCTIC 
EXPEDITION . 

‘T'HE Discovery f with the members of the National 
x Antarctic Expedition on board, arrived at Lyttelton, 
New Zealand, on April i, accompanied by the relief ships 
Morning and Terra Nova The new9 of the safe return of 
the expedition has been received with satisfaction i and there 
Is every reason to believe that the scientific results obtained 
will make the expedition a noteworthy one in the records 
of polar exploration 

The Discovery left England in the summer of 1901 and 
reached Lyttelton on November 33 of that year A few 
weeks later the vessel sailed for the Antarctic, and the first 
news of the work accomplished was brought bock by the 
relief vessel Morning In March of last year (Nature, vol 
Ixvii p. 516). It was evident from the information then 
received that the expedition had already achieved great 
success both as regards exploration and scientific observ¬ 
ation, but some anxiety was felt as to the chances of the 
Discovery being released from the ice during the southern 
summer just passed When the winter quarters of the 
Discovery were found, the ice prevented the Morning from 
approaching the vessel to a less distance than eight miles, 
and the transfer of coal and provisions had to be done by 
means of sledges As the Discovery only had provisions 
to last until January of this year, it was considered necessary 
to send out two vessels to relieve the expedition and bring 
back the members if the ship could not get free. The 
Morning and Terra Nova were therefore equipped for this 
purpose, and sailed from Hobart on December 5, 1903, and 
reached the edge of the Ice on January 5 of this year. There 
were then seventeen miles of Ice between the Discovery and 
the sea r but heavy weather and explosives assisted this to 
break up, and in the middle of February the vessel was fn 
open water. 

Commander Scott’s report upon the results of the first 
year 1 * work in the Antarctic was summarised In Natubb 
of July 30, 1903 (vol. Ixvlli. p 307), but some additional 
details of interest are given in Press messages from New 
Zealand. A Reuter message states that trie Interior of 
Victoria Land is found to rise to a height of 9000 feet, and 
is evidently a vast continental plateau, 

Wilkes Land was found to be non-existent, the Discovery 
sailing over the region where it has been charted. Since 
Ross's time, the ice is alleged to have broken back lo 
miles from the barrier, which is moving riorthward at the 
rate of a quarter of a mile u year 
The main practical interest of th£ expedition Ilea In the 
results of the magnetic investigations Continuour observ¬ 
ations were taken in the neighbourhood of the magnetic 
Pole. 

One primitive form of insect life was secured, and smith 
information obtained qs to the higher forms of animal life. 
The latter consisted mostly of birds, Including the emperqf 
penguin, specimens of which have not previously been found 
In then regions. The only species of living plants secured 
were mosses and lichens, but sandstone fossil remain* of 
dicotyledonous plant* from an allltode of 8000 feet wen 
obtained on a sledging trip Westward. 

The following particulars of the expedition are front an 
Interview which the correspondent or the Dotty Jfoff at 
Christchurch, New Zealand, hod with Commander Scott* 
published In that journal on Saturday last. 

" a 

All went well after the departure of the Morning Iff 1903. 
The ice remained Jut and firm within four mdes j 6 f the 
Disco*fry. The weather wee colder but leu «My than 
In 190a. Ode hundred degrees of froat, wort roamed iff 
May. The routine of scientific work and obfervatjarfs con¬ 
tinued at In the previous yeah 
Stodging fipeked In September untifr *ie~ ihoet detterp 
oohmftoajb One party made adepOt to the south; another 
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party vial ted Emperor and Penguin I elands and surveyed 
Cape Crosier with complete success The temperatures 
encountered by the parties were constantly below 50 degrees 
and frequently below 60 degrees The lowest recorded was 
68 degrees. A third party found a new route to the west 
and established a depot a000 feet up the glacier, sixty miles 
from the ship. 

On October 6 a party started for the strait in latitude 
So degrees south. The strait was found to contain a large 
glacier formed from the Inland Ice. Detailed Information 
was obtained as to the exact point of junction between the 
barrier ice and the land, and a depot established last year 
was found to have moved a quarter of a mile to the north. 
The party returned on December 13 

A party started on November 10, with five weeks 1 pro¬ 
visions, and reached a point 160 geographical miles south¬ 
east of the ship, travelling continuously over a level plain- 
No trace of land and no obstacles In the ice were en¬ 
countered, and evidence was obtained showing this vast 
plain to be afloat. A most uniform series of magnetic 
observations was secured. 

A partv set out to the west on October is, and reached a 
height of 5000 feet on the glacier, 80 miles from the ship, 
on October 18 The ship was reached again on October si, 
and on October a6 another start was made The party 
gained the summit on November n, and crossed 180 degrees, 
the magnetic meridian, on November ao In about longitude 
155I degrees east. 

Commander Scott proceeded west with two men for eight 
and a half days, and reached a point 970 miles from the 
ship In latitude 78 degrees south and longitude 146I degrees 
easr. He regained the glacier on December 14, and reached 
the ahlp on Christmas Eve 

The interior of Victoria Land stretches continuously at 
a height of 9000 feet- It Is evidently a vast continental 
plateau. No land was visible after losing sight of the 
ranges which front the coast The temperatures were low 
and the wind Increasingly strong. The glacier valley 
affords magnificent scenery and gives a natural geological 
section of the mountains. Mr Ferrar and two men accom¬ 
panied Commander Scott to the summit, and on the return 
journey they explored the valley In detail and discovered 
sandstone with plant remains. 

In the middle of December a camp was formed eight miles 
north of the ship, and all hands were set to work on ice- 
saws In the neighbourhood to cut a passage out. Com¬ 
mander Scott arrived at the camp on December 30* and 
found that 1B0 yards of channel had been sawn In twelve 
days, through Ice 7 feet to 8 feet thick. The open water 
was then 17 miles from the ahlp. As the canal cut had 
frozen over again in places, showing that the efforts were 
obviously futile, the men were sent back to the ship. 

The relief ships arrived simultaneously at the edge of the 
Ice on January 5. As they had rlosed but little on the 
Discovery by January 15, all hands were employed in 
sledging and collecting the Instruments. The ice began 
to weaken between the ships on Janusiy ao, and brake 
rapidly towards the end of the month. The opening came 
within 8 miles of the ship in the early days of February. 
Its advance waa slow, but it was increased by systematic 
blasting with dynamite The crews of the relief snips were 
employed In making holes in the ice for this purpose. On 
February is a general break-up of the Ice began, and the 
relief ships reached Hut Point amid much excitement. On 
the night of F^ruory 14 two heavy charges were exploded, 
and these placed the Discovery In open water 

On the morning ofFebruary 16 a heavy gale began. In 
the night the Terra Nova succeeded In finding shelter to 
the south, but in the morning was driven north. The 
Discovery dragged her anchor and was forced ashore, re¬ 
maining eight hours in a critical position. The ship 
eventually freed herself. On February 19, 75 tons of coal 
were obtained from the relief ships before a fresh gale drove 
tlw Discovery north. The ship was kept dose In along the 
coast llne^ and In the morning parted company from the 
other slu at Cape Washington, with a dear sea to the 
north. 

The Discovery skirted the pack to the east and north, 
losing sight of dfia^Tsvm Nova during a gale on February 
*8, It proceeded west along.para m 69ft degrees of lati¬ 
tude, and on March * the Baueny and Russell Islands Iran 
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found to be Identical. It "continued west to the jm 
meridian of longitude- The coast-line reported in this 4 ua^' 
tion was found to be a mistake. No such land exists. , 

Auckland Island was reached on March 15. The Tet+a 
Nova and Morning rejoined the Discovery on March ig 
and so, after experiencing terrific weather and being cam* 
pelted several times to heave to. The results of the expedi¬ 
tion are eminently satisfactory. 

UNIVERSITY EDUCATION IN SOUTH AFRICA* 
THERE was an especial appropriateness about the visit 
1 of Prof. Hele-Shaw, F.R.S., to the Cape of Good 
Hope University on the occasion of the degree day, on 
February 37, when he gave an address on the true function 
of a university and the directions in which university work 
in South Africa should be strengthened and developed. 
Prof. Hele-Shaw, it will be remembered, is in South 
Africa to organise technical education in the new colonies, 
and he Is for the present acting os senior professor 
in charge of the department of mechanical and electrical 
engineering at the Transvaal Technical Institute This 
Institute will, It is hoped by the local authorities of the 
Transvaal, develop Into a university, but the university 
authorities at the Cape of Good Hope naturally desire that 
the future shall see no undesirable competition and no over¬ 
lapping between the university work of Cape Tojrf and 
that of the Transvaal when the Matter becoffOtr fully 
organised. There is in other quarters the feat that In the 
work of Instituting new universities an undue prominence 
may be given to tne subjects of study of a more technical 
kind, and that the branches of knowledge usually associated 
with the inculcation of cultured Ideas may be neglected. 
All these questions were discussed at length by Prof. Hele- 
Shaw. 

The University of the Cape of Good Hope was Incor¬ 
porated by an Act of the Legislature in 1873, and thereupon 
took the place of the Board of Public Examiners which hod 
been similarly established In 1858 under the administration 
of the late Sir George Grey. In 1879 the late Queen 
Victoria granted a Royal Charter to the university de¬ 
claring that the degrees conferred by the university ore 
entitled to the same rank, precedence, and consideration 
as the degrees of any university in the United Kingdom. 
But, as was pointed out by the Cafe Times of February 19, 
reporting the proceedings on degree day, os it is at present 
constituted the Cape University Is almost exclusively aa 
examining body. It Is not. In the commonly accepted eensa 
of the term, a teaching university, and however valuable 
it Is for South Africa to number among its educational 
Institutions a body whldi has the power to confer degree*, 
and thereby to set the seal of Its authority upon the Intel¬ 
lectual attainments of Its graduates, this Is not the highest 
of all advantages which a university can offer. This was 
the Ideal at which the University of London formerly aimed, 
but which it has been able to replace by a great teaching 
university which it Is hoped will be soon worthy of the 
capital of the Empire. The need for a teaching university 
at Cape Town la beginning to be felt In South Africa—/or 
a university at which the students will be brought Into 
direct touch with the professors and lecturers, and not, as 
at present, an Institution in which knowledge le 
tested wholly by examination papers. It is the Influence 
end the teaching of the university as a whole which largely 
contribute to stimulate that affection far their college that, 
is so distinguishing a feature of the great English and 
Scottish universities. 

Prof. Hele-Shaw directed the attention of the authorities 
of the Cape of Good Hope University to the aspirations of 
those who are founding the Transvaal Technical Institute, 
and pointed out that their ultimate Ideal is the fbiindnflnD 
of a university for the Transveal. Under existing non* 
dltlons in South Africa, says the Capa Timet? fit may Spptt 
be doubted II two university establishments fpid hi 
effectively maintained without Injury to the kkrkb pf ofit 
or the other. But if the country makee that WSgiti| Jii 
wealth and population and prosperity which it U bopodjia 
see realised, the day when there wiflf be ample room bir fc 
Transvaal university alky' not be very far rtupyei IMS 
need be no friction between those pc work OS Cepp T«Sto 
and Johannesburg respeOUrely. 
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1 ft is true that with the establishment of a mining course 
in JofcSmiefburg the engineering establishment at the South 
African College la faced to a certain extent by competition, 
bOjt there Is no reason why the earlier stages of instruction 
should not be taken at the South African College and the 
fltoai stages at Johannesburg, where special facilities will 
eidst. As to the future contingency of overlapping, Prof 
Hele-Shaw suggests, In the probable event of an engineer¬ 
ing faculty being established, that while the Transvaal 
would devote Itself solely to mining engineering, the Cape 
University could develop the study of naval, architectural 
and marine engineering, for which there would be special 
facilities In the peninsula. 

In his remarks on the future relations of the University 
of the Cape of Good Hope and the Transvaal Institute, Prof. 
Hele-Shaw said the present year will see the work of a pro¬ 
fessorship of engineering commence at both places, and 
continued, "There need be no fear of overlapping, since 
such a course, though suitable, and, indeed, necessary, for 
any branch of the constructive professions, can in the later 
stages be specialised to suit the local requirements. Thus 
In me north mining would naturally be a strong feature of 
a special course, whilst your city (Cape Town) has possi¬ 
bilities In the way of naval architecture and marine 
engineering which even the wildest dream9 of the projector 
of the shipxanal to Johannesburg would never contemplate 
for the latter city. Such a faculty of engineering, if true 
to its proper alms, would, by right, take Its place, as re¬ 
presenting a learned profession amongst the other great 
faculties, and would doubtless have its distinctive university 
degrees " 

Speaking more particularly of the new institution at 
Johannesburg, Prof. Hele-Shaw said.—" The university 
Idea will, I trust, even at its Initial stages, be fully main¬ 
tained In the Transvaal Institute, not by any mere artificial 
standards of entrance, but by the due appreciation of the 
spirit in which learning should be sought and teaching 
given. There will be due provision made that all entering 
students shall by their previous training be able to take full 
advantage of the lectures and classes, just as provision is 
made for this at the South African College. But the doors 
of the institute will be closed to no one, however humble, 
who seeks such knowledge and is able to take advantage 
of It. This freedom for the acquisition of learning is a very 
different thing from the granting of diplomas to those who 
are unworthy. In Its diplomas and certificates the Insti¬ 
tute will try to follow the highest standards, and In this we 
can hope for your friendly cooperation and support. For 
the present our mining students will derive Incalculable 
benefit from the seal and stamp which you will set upon 
their unlvereity career, a seal which will derive its value 
frOm the high standard which you have ever striven to 
maintain amongst your graduates You may be sure that 
whatever developments there may be in the future when our 
own university becomes an accomplished fact, the same safe¬ 
guards for a university degree will be enforced for our 
university as there are for yours. No university degree can 
have any value which does not Insist upon evidence of some 
amount of literary knowledge and include an acquaint¬ 
ance with more than one language on the part of Its 
graduates—la a word* upon evidence of liberal education. 11 

Referring to the fears expressed in some quarters in con¬ 
nection with a possible over-multiplication of universities, 
Prpf. Hele-Shaw remarked t— 11 There is abundant evidence 
that the proportion of the population who are Imbued with 
* love for higher learn Wg end a determination to secure 
I university standard is far greater here than in tha cities 
of the older countries. There may, possibly, exist some fear 
of what X have called a multiplication of univtnlthM fear 
tbit one unlvereity may arlle and grow at the expense of 
another* I have heard thli fear expressed In the Instances 
'with which I myself am personally acquainted, but I have 
tits ansa this fear prove groundless. In the first place, it 
tsknewn (hat the university which Iqwe Its standard In 
* tin hope tiff attracting students thereby Inevitably epmpasses 
% own downfall, and in the second place the remarkable 
ifelfcrof til# Institution, of a new university seems to be tiitft, 
"hmSt educational enthusiasm haa been arouted tn A new 
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THEORY OF AMPHOTERIC ELECTROLYTES .* 

A MPHOTERIC electrolytes are those which are capable 
of acting as adds towards bases and as baaee towards 
acids. One or the simplest types is that of the amlno-aclds, 
for example, glycine, NH l .CH a .COOH l which In virtue of 
the NH a group Is an anhydrous base, whilst In virtue of the 
COOH group it is an ordinary organic acid. When suth 
a substance Is dissolved In water, It Is Ionised as add. as 
base, and as the salt formed by their redprocal neutralisa¬ 
tion. From molecular weight determinations In aqueous 
solution It is found that In genera] the molecule Is simple 
and not double, so rhat the unionised salt must be 

NH..CH, COO- 1 

The theory of the ionisation and electrical conductivity 
of the aqueous solutions of amphoteric substances may be 
deduced by a consistent application of the law of mass 
action ana Arrhenius's theoiy of electrolytic dissociation. 
If the anhydrous electrolyte Is represented by the formula X, 
and the hydrated form by the formula HXOH, the Ions 
found in the solution will be 

H+ OH- XOH- HX+ 
a 6 c d 

The letters beneath the formula represent the active 
masses for equilibrium of the corresponding ions. With 
regard to the active masses of the various forms of unionised 
electrolyte, it can easily be shown that these are in fixed 
ratios, whatever the concentration may be. We may there¬ 
fore represent the sum of the active masses of the unionised 
forms by the letter u, and by considering the equilibrium of 
the different pairs of positive and negative ions, arrive at 
the following expressions — 


V K+*.« 

.+ 4 - 


6 =KJa 

c=fi A ua 

rfaAfctfa/Kf 

in which K represents the ionic product for water, k m the 
dissociation constant of the amphoteric electrolyte acting as 
acid, and the dissociation constant of the amphoteric 
electrolyte acting as base The value of K Is well known, 
and k n and £» may be obtained from measurements of the 
degree of hydrolytic dissociation of salts of the amphoteric 
electrolyte For feebly ionised electrolytes u Is very nearly 
equal to the total active mass, and may be assumed to be 
so In the first approximation. It la therefore possible to 
calculate the concentrations of the various Ions from a know¬ 
ledge of the constants given above and of the total concen¬ 
tration. From these Tonic concentrations and the corre¬ 
sponding Ionic velocities the electrical conductivity of tha 
solution may then be calculated. 

This calculation has been made from Wlnkdblech '■ data 
for the amino-benzoic acids, and satisfactory agreement 
obtained with the observed numbers. For such substances 
the dissociation constants calculated from the conductivity 
by Ostwald’s formula have been always found to be 
abnormal. The theory given above explains the abnormality, 
and accounts numerically (or the variation in the 14 con¬ 
stant." 

tn general it may be said that In tha case of amphoteric 
acids which have a ratio fc*/K of tha order ioo to iooo, the 
Ostwald constant h c Is greater than tha true acid constant 
at high concentrations, falls to a minimum considerably 
lower than km finally to rise asymptotically to the true velu* 
£* as dilution pr o g re s ses. The conductivity at th^hlgh 
concentrations la chlefty due to the Ionisation of the electro¬ 
lyte as salt, whereas at the high dilutions It Is mostly’due 
to the ionisation of the electrolyte si acid. In consequence 
of thi»i the measurement of the conductivity of solutions cl 
amphoteric electrolytes affords no criterion of their bt mn et h 
as adds. An amphoteric electrolyte In which the aridfc 
add basic constants are equal would give sbhitiofia dfcsta 
lately neutral at all concentrations, and postering a .mole¬ 
cular conductivity Invariable with tha dilution, thudfalof 
, (rocp all simple adds, bases or salts. » * s 

jiiSbdS* , '* 8, 
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SURVEY OF SCOTTISH LAKES.' 

THE three papers mentioned below complete the account 
* of the survey of the lochs which lie within the drainage 
basin of the Tay, and show that the excellent work earned 
on by Sir John Murray and the late Mr F P Puller is 
being continued in a manner worthy of the importance of 
the subject It may be recalled that part 1 . of these publi¬ 
cations appeared In the Geographical Journal for April, 
1900, and dealt with the lochs of the Trossachs and 
Callander district; part 11 appeared in the Journal for 
March, 1901, and dealt with the remaining lochs of the 
Forth basin, part ill , No, i, appeared in the same Journal f 
and dealt with Lochs Encht and Garry In the basin of the 
lay. Part 1. was noticed in these columns on May 17, 1900 
(see Nature, vol. tail, pp, 65-67) 

In the Introductory remarks to the first paper under 
notice, reference is made to the attempt to induce the 
Government to undertake a bathymetrical survey of the 
principal Scottish lakes; to the commencement of such a 
survey by Sir John Murray and the late Mr F. P. Pullar, 
which was brought to a standstill by the sad death of Mr 
Fred. Pullar, to the desire of his father, Mr Laurence 
Pullar, to continue and complete the work in which his lute 
son took such an active part; to the resolutions passed by 
the councils of the Royal Societies of London and Edin¬ 
burgh, and by the British Association, affirming the im¬ 
portance and scientific value of the contemplated survey; 
to the interest taken in the work by the, directors of the 
Ordnance Survey and Geological Survey, the hydrographer 
of the Admiralty, and the controller of H.M, Stationery 
Office; to the steps taken to carry out the work under the 
direct supervision of Sir John Murray and the staff 
appointed Co assist him; and to the progress made up to 
the time of publication. 

The drainage basin of the River Tay is the largest in 
Scotland, covering an area exceeding 2500 square miles, and 
it includes several large fresh-water lochs as well as many 
small ones, nearly all of which have now been sounded by 
Sir John Murray and his colleagues. The relative positions 
of the lochs will be seen at a glance in the index 
map shown in Fig. 1 In the first paper now under 
notice, thirteen Of the lochs are dealt with, the most 
important being Lochs Rannoih and Earn, in the second 
paper fourteen lochs are dealt with, including Lochs 
Tay and Tummel, and in the third paper thirty-one of the 
smaller lochs are discussed, making a total of fifty-eight 
lochs fully described and elaborately mapped. Adding 
Lochs Ericht and GarrV, previously published, the total is 
Increased to sixty, so that only a few little lochans within 
the Tay basin remain unsurve>ed. These sixty lochs cover 
an area of about forty square nulee, and they drain an area 
twenty times greater—an area of more than eight hundred 
square miles The number of soundings necessary to 
indicate with bufficlent acLuracv the relief of the bottom 
vanes greatly, according to the dimensions, depth, and form 
of the basin, but usually a relatively much larger number 
of soundings is taken in a small loch than in a large one. 
Nearly seven thousand soundings were recorded In these 
Sixty Toy lochs, or An average of 114 per loch, or 172 per 
square mile of water-surface. In the thirty-one little Lochs 
included In the third paper the average number of Bound- 
lags per square mile of surface Is 383, while In the largest 
Inch (Loch Toy) the average is only qi 
T he slaty lochs lie at elevations varying between 140 and 
>575 above the sea, the last mentioned, the only one 
above the 2000 fret level, being the little Loch nan Eun at 
the head of Glen Taitneach, a tributary of the well-known 
Glenshee, and t)ie highest loch visited by the Lake Survey 
Of the four largest lochs, Loch Ericht is the highest, 1153 
feqf above seadevel, then Loch Rannoch 668 feet, then 
LmdhTay, 349 feet, and Loch Earn, 317 feet 
In This short notice It Is Impossible to refer to all the lochs 
dealt with, and therefore attention wUl be directed only 
to the laager and more interesting lochs. In order to show 

.1 Ballmnairical Survey of Aq Pnihvafcsr Lodu of .Beetles^ Ui 
thftdirKttai of Sir John Murray, ftCB , F.IE 57 D.Sc., aad Laurtmi 
gmUr, P R.&.E. hit 111 Mas. 1-6, Geqgrapjkititf vol. salt., 

Ifc •Sfcffrfc whh levin of mapi; Mas. r«t PP-Mi-Mi, Wkh Aw 

fgreTrfj mm ; Aft rq, vol. vmlt, pp. jsHli, bllh sutpUMi al OHM, and 
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their relative dimensions and depths, the prindpal Tay 
are arranged in the following tables according to (t) super¬ 
ficial area, fs) length, (3) volume of water, (4) maximal 
depth, and (5) mean depth, the particulars being given fa' 


round numbers — 


(1) Superficial Area 


Tay 

Square 

mU« 

■ lo i 

Loch Tummel 

Sqm* 

rnlla 

I 

Rannoch 

7 t 

•i 

11 

BA 

. 1 

Ericht 

7 t 

of Lintrelhcn 

1 

Earn 

4 

I* 

Garry 

i 

Laldon 

2 

*1 

Freuchie 

■ * 

1 Tay . 

Encht 

(2) L, 

Mi 1 

mgth. 

I Loch Llntralhen 

Sill** 

1* 

Ml 

I* 

Iubhair 

i\ 

Rannoch 

9 l 

11 

Loch . 


Earn 

. 61 

11 

of the Lowes 

it 

Laidon 

51 

11 

Turret 

1 

Tummel 

af 

■1 

Benachally 

1 

Garry 

al 

11 

of Forfar , 

1 

BA 

aj 

ii 

Daimh 

1 

Lyon 

1$ 

11 

Con a 

1 

Freuchie , 

1} 

1 

i / 

fi 


(3) Volume of [Valor 


Tay 

MlUioim 
of cubic 1 
feet 

56.55° 

Loch Drumellie 

Ericht 

38.0*7 • 

11 

BA 

Rannoch 

34.387 ■ 

11 

Lowes 

Earn 

■ 4 . 4*1 


Daimh 

Laidon 

1,762 : 

11 

Benachally 

Tummel 

■.317 ! 

846 

1 1 

Clunle 

Garry 

11 

Iubhair 

Lyon 

Liniralhen 

461 . 

11 

Ol-die 

405 

11 

Kennard 

Freuchie 

347 1 

11 

Dercullch 

Turret 

228 1 

11 

Loch 


(4) Maximum Depth . 



Feet 

Ericht 

512 

Tay 

508 

Rannoch 

. 440 

Earn 

a 87 

Laidon 

128 

Tummel 

128 

Guiy . 

"3 

Lyon 

100 

Daimh 

95 

Loch 

81 

Turret 

*9 

Fender 

■ 76 


Loch Ken nerd 
,, Llntrathen 
,, Derculich 
1, Ordie 
„ Clume 
„ Iubhair 
„ Benachally 
„ Freuchie 
„ DrumelHe 
„ Skiach 
j, Lowes 
„ iu»n Eun 


Loch Ta' 


(5) Mean Depth . 

Keel 


Ericht 

Rannoch 

Eain 

Gariy 

Thpuftel 

Lynn 

Delink . . 

Leldon , 

Turret 

Fender . 

Keimtrd 

Loch 


|6 Z 

■3* 

5 2 

45 

39 

35 

3 * 

3 * 

3a 

*9 


Loch Clume 
„ Diumellie 
.. Ordie 
,, Benachally 


Dercnlich 
Llntrathen 
Freuchie, 
Plitguk 
Giarra , 
nap Run ... 
Lowes 


Million* 
of cubic 
feet 
222 
206 
>94 
190 
178 
170 

M7 

!3 

106 

103 


Fact 

72 

70 

70 

*9 

69 

i* 

64 

6a 

5 * 

55 

53 

So 

Fere 

29 

3 

*S 

»S 

■s 

13 

*3 

*3 

a 

a* 


Tbs ganaral conformation of the JoctynSMi t*V 

bo Indicated briefly j for further dstdlt tin feoder Jb rofemiV. 

'EMgV titghtij slnuoui In outUm oftd m wWti Wfe 
■Implo lo conformation. A depth of, fob feet h fcet Jtm 
■bout 0 quarter of a ndlo ffOm, tit* UM*. (wW 
end, and about ooe-tfafnd of a nifle from mt fo»er 
Md utcMdlng woo feat to dept* ti d*Ma tMty fjb 
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^latent more than a mile fA>m the lowwr end, and ipare water In the loch occupying the wider southern portions 

tftHfr t#o miles from the upper end. The bottom falls below where, about 3fr miles from the lower rad, there is a small 

n 300 feet level in two basins, the larger extending from area exceeding 500 feet in depth. The areas between the 
about two miles from the lower end for a distance of 74 contour-lines, and the percentages, are :— 






Thc Acres 

o to too 1575 
IOO „ 300 Il6o 
900 1P 3OO 875 
300 „ 400 470 

400 ,p $00 474 

more than 300 58 


l«H Psr OMDL 

57 S 34 

160 i] 

3 § 

474 l 

58 mors than 1 


JtyftU; 

'r: 




X 




r-v v } _i l ■-* 


111,1 


, Fig i.—I ndex Hsp of the Tay Bufn 

miles up the loch, and separated by a slight shoaling of 
the water over on Interval of a mile from the smaller 
basin, which Is half a mile In length. The aoo-feet basin 
lies In the northern half of the loch, approaching to within 
less than four miles from the lower end, and Ta 3) miles 
In length, while the deepest port of the 
loch (exceeding 500 feet) is situated 
about si miles from the lower end, 
between Sklag on the south and 
Cragganruar on the north, the maxi¬ 
mum depth occurring (roughly) about 
one-third of the length of the loch from 
(fie lower end. A view of Loch Tay, 
as seen from Kenmore Bridge, is shown 
In Fig a The aieas between the con¬ 
secutive contour lines, and the per¬ 
centages to the total area of the loch, 
are — 

Fact Acrei Per own 

0 to 100 197a 304 

IOO „ 300 1539 93 i 

900 „ 300 1390 21 

300 M 400 1017 I5i 

400 „ 500 600 9 

tnote thin 500 9 less than 4 


Loch Sricht Is widest* near the lower 
(south-western) ctod, narrowing towards 
the upper end. .. A constriction in the 
outhh# of the loch near Loch Ericht 
L#dgto, about 44 miles from the upper 
eqd, cute It Into two deep basins, but, 
though the width here la less than a 
quarter of a mile, the depth exceeds too 
Mt, so that the xoo-fset basin It a con¬ 
tiguous arfca jut miles in length, extending from teas than 
half, a mile from the lower to lata than a np ta fra 
ujMrM The a 00-feet and 300-feet basins art each divided 
parts fay the constriction referred to, the liargsr 
jtjTfc erah case being found in tbs southern portion erf the 
sinifsll dqptfa o bser ved la the pornon of the 
^^fSefirfrof the constriction lb 314 f«fe the despot 

MM*,™ 6 «] 


JL 1 \ Loch Rannoch is widest and 

1 deepest in the eastern half, 
f /Mrb narrowing and shallowing to- 

x / wards the west. It consists of 

} 1 one large deep basin, with two 
-/ r -, i subsidiary small basins exceeding 

j moHri-pt % f eet , n depth near the west 

V (upper) end, the maximum depths 
DuWt^y in which are 84 and 54 feet re- 
spectivcly. The 100-Teet basin 
11 approaches close to the lower 

" (east) end, extending for nearly 

seven miles up the loch, while the 
- 1 aoo-feet basin Is six miles, and 

r *f7«" p >, / 1 i 1 the 300-fcet basin four miles in 

'v >1 \ ' 1 length, distant respectively about 

“ , \ i * a quarter of a mile and half a 

__—Am.Ji— p _mile from the lower end The 

bottom sinks in three places along 
the central axis of the loch below 
the 400-feet level, the easternmost 
basin being the largest and 
deepest, the maximum depth of the loch (440 feet) having 
been observed less than two miles from the lower end; the 
deepest soundings recorded In the other two small basins 
are 404 and 491 feet respectively. The areas between the 
contour-lines, and the percentages, are:— 



Fig, s.—Lodi Thy. 
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Loch Earn it extremely simple in conformation and flat- 
bottomed In character, the depth of water Increasing 
gradually from the shores down to the deepest part, which 
Is centrally placed, but rather nearer the upper (weal) end. 
A depth of 100 feet Is met with less than a quarter of a 
mile from the west end and less than half a mile from the 
east end. The a 00-feet basin Is 4} miles in length, distant 
about three-quarters of a mile from the west end and it 
miles from the east end, while the a5o-feet basin is nearly 
two miles In length, being distant ijf miles from the west 
end and 3 miles from the east end The maximum depth 
of 287 feet was observed near the centre of the Loch, between 
the mouth of the stream called Allt Bhacaidh on the 
northern shore and that of the Allt Dhunain on the southern 
shore, about g| and 3! miles from the west end and east 
end respectively The areas between the consecutive con¬ 
tour-lines, and the percentages of the total area, are .— 

Fart Acrei Par cent. 

O to 100 936 3! 

100.. MO . 755 ... 311 

more than 300 700 .... 30 


3381 


100 


on the boundary line between Perthshire and Argyllshire 
It trends in a north-east and south-west 
direction, sending out a long shallow 
arm towards the west, and with a small 
shallow distinct basin, called Dubh 
Lochan, at its north-eastern end. The 
floor of the loch Is rather irregular 
The deepest part is in the centre of the 
loch, where there is a basin three- 
quarters of a mile in length and more 
than 100 feet in depth, the maximum 
depth of ia8 feet having been observed 
about aj miles from the south-west end 
and ai miles from the north-east end. 

Outside of this main 100-feet basin, 
isolated soundings of 104 and xoo feet 
were obtained to the south-west, and a 
sounding of too feet to the north-east 
the principal 50-feet basin extends from 
leas than a mile from the south-west end 
to less than ift miles from the north-east 
and, and Is nearly 3 miles in length, a 
smaller basin, one-third of a mile in 
length, lies in the north-eastern part of 
the loch, separated from the larger basin 
by an interval of a quarter of a mile, 
with on isolated sounding of 50 feet 
midway between them. Of the entire 
lake-floor, 74 per cent is covered by less 
than 50 feet or water 

Loch Tumm$l is the final one on the 
Tummel branch of the Tay, and It re¬ 
ceives the outflow from all the other 
lochs on this branch, including Lochs Ericht, Rannoch, and 
Laidon; Its drainage area Is thus very considerable—about 
306 square miles, or 31a times the area of the loch. It is 
irregular In outline and In the conformation of the bottom. 
The west (or Inflow) end of the loch Is shallow, and il 
Using silted up by the large amount of alluvial matter 
brought down 97 the river; two large tongues of alluvium 
project Into the loch on both sides of the rlveTj and, indeed, 
the loch must formerly have extended much further towards 
the whst, but has been gradually silted up and shortened. 
Cones of alluvium have also been formed at the mouths of 
the Inflowing ftreams, both on the northern and southern 
shores. The loch is divided Into three deep basins by two 
ridges crossing the loch, the depth on the western ridge 
being 53 feet and on the eastern 56 feet, so that the 50-feet 
area li continuous, and nearly a| miles in length, approach¬ 
ing to within 100 yards from the east end and a quarter of 
* mh tom the west end. Of the three deep basins, the 
westato one is the deepest, with a maximum depth of 198 
feetfjnj central oqe has a maximum depth of rro feet, end 
the eiiiM afte 4 maximum depth of 99 feet, A view of 
Loch TinfigMl is shown In Fig. 3. The Ureal between the 
r-llnatoftfld the percentages, are' 


Fmi 

oto 50 
50 „ 100 
more than 100 


35 a 

"do 


s« 

■a 


629 100 

Loch Garry lies to the east of Loch Ericht, and resemblee 
it In trend and In outline. The 25-feet, so-feet, and 75*Mt 
areas are continuous, the 50-feet area being nearly two 
miles In length, lhere are two 100-feet basins, separated 
by depths of 8a to 93 feet, the larger one in the southern 
half of the loch, with a maximum depth of 105 feet, the 
smaller one In the northern half, enclosing the maximum 
depth of the loch (113 feet). The areas between the contour¬ 
lines, and the percentages, are :—■ 

Feat Acrei Percent. 

O to 50 . 200 ... jS 

SO „ IOO 170 ... . 43 

more thin 100 . 19 . 5 

389 

Loch Lyon is extremely simple In outline and in conform¬ 
ation It is nearly uniform in width, except for a cone of 
alluvium laid down by the river on the south-eastern shore* 
The lower (north-eastern) end Is shallow, as though it had 

* 
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Fig. 3.—-Lodi 

been silted up, the svfeet contour being distant about n 
quarter of a mile, while at the upper end the 75-feet contour 
approaches to within 300 yards of the shore* The alluvial 
cone mentioned causes a constriction In the outline of the 
loch accompanied by a alight shoaling of the water, the 
depth here being 77 feet, deepening to 84 feet to the south¬ 
west, and to iqo feet to tbe north-east; the last-mentioned 
sounding—the maximum depth observed—occurs approxi¬ 
mately Tn the middle of the loch. The areas between the 
contour-lines, and the percentages to the total area of the 
loch (which show the flat-bottomed character of the 
basin), ora;— 

Fmi 

oto as 
11 P 
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... 91 ... 
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lAch Benachally the (own of Blairgowrie The remit! 
Otalfad by the Lake Survey must be of particular interest 
b these municipalities, as indicating the capacities and the 
depths of the lochs from which they draw their water- 
supplies. Lochs Dalmh, Kennard, Turret, and Fender, 
though small lochs, are Interesting on account of their re¬ 
latively great depth. The little Loch Fender, which has 
area of only some as acres, Is especially striking In this 


respect. 

Temp 


Temperature observations were made at the time of sound¬ 
ing most of the lochs, and the results are given under each 
loch. In the case of Loch Rannoch, the observations ex¬ 
tended over a period of four months, and gave some Interest¬ 
ing results as to the march of temperature throughout the 
waters of the loch from March to July, 190s, but usually 
the observations are too few to afford material for dis¬ 
cussion, though they are available for comparison with any 
future observations 

The bathymetrical maps Illustrating the papers are a 
distinctive feature, and are excellent examples of chromo- 
Jlthographlc work. They are reduced from the Ordnance 
Survey charts to the uniform scale of 3 inches to the mile. 
The water-surfaces are tinted in deepening shades of blue, 
the darkest shades Indicating the greatest depths. The 
land-eurfacea .are tinted in deepening shades of brown, the 
darkest sffbdes indicating the highest elevations. Longi¬ 
tudinal and cross sections of the principal lochs are given, 
the true vertical relief drawn to scale being shown in solid 
Mack, while coloured extensions in outline represent the 
vertical scale exaggerated five times in order to show the 
relative depth with greater effect Besides the maps there 
are numerous woodcuts in the text, some of which are repro¬ 
duced In this notice. 

Appended to the concluding paper are some valuable notes 
on the geology of the Tay basin, by Drs. Peach and Horne, 
Illustrated by an admirable geological map, and on the 
biology of the lochs of the Tay basin, by Mr. James Murray, 
assistant toologlst on the staff of the Lake Survey. 

In their concise sketch of the geology and glaciation of 
(he district, Drs. Peach and Horne show that the Tay basin 
Is geologically divided into two parts by the great fault 
along the Highland border—to the north-west metamorphlc 
rocks pierced by igneous intrusions, to the south-east rocks 
pf Old Red Sandstone age with a small patth of Carbon¬ 
iferous strata. Most of the Jochs lie to the north-west of 
the Highland fault, and the groups of strata are enumerated 
In the order In which they are met with on proceeding 
northwards from the fault, their distribution being in¬ 
dicated, and the system of north-east and south-west dis- 
location* which traverse the metamorphlc area discussed. 
After dealing with the lower and upper divisions of- the Old 
Red Sandstone, which occur to the south-east of the border 
fault, Che authors proceed to consider the evidence relating 
to the glaciation of the Tay basin, which leads to the con¬ 
dition that, during the climax of the Ice age, the region 
must have been covered with one continuous sheet of ice, 
stria have been found up to elevations of 3000 feet, show¬ 
ing that the highest mountains were over-ridden by the ice, 
the movement of which must Co some extent have been In¬ 
dependent of the existing valley-system. This stage was 
followed by a period of confluent glaciers, when the Ice 
streamed over passes connecting adjoining valleys, leaving 
In Its track lines of moraines. Finally, there was the phase 
of corrie-gJaders, when the glarial detritus was borne for 
no great distance from the local centres of dtspersfon. 

The majority of fhe lochs within the Tay basin, most of 
'tbhm small and comparatively shallow. He In the midst of 
dr)ft deposit* f several other lochs, some of considerable lire, 
At, along lines Of displacement, for example, Lochs Rricht, 

' Quiny* Laldon, and Lyon, the long axes of which coincide 
With the courses of more or less powerful dislocations. A« 
tfrptehl examples of rock-basins eroded by ice-action, Lochs 
Rannoch, Tuipmbl, Earn, lubhalr and Dochart are $lted. 
ThsTCWo last-mentioned originally ^formed one sheet pf 
'muer, and have been separated by;aJluvlal material brought 
by the river; Loch Dochart is being rapidly sflted up, 
L 1-dWt formerly have extended three miles die whey, 
up Glfti Dochart 
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lake, and the Loch Tay fault rune along the course of tin 
lake for a distance of eft miles, the deepest part of the basin 
coinciding with this fault, to which the deflection of the 
original valley of the Tay must be due. Thus Loch Tay 
cannot be regarded as a typical example of a rock-basin, 
but the other rock-basins referred to seem to furnish strong 
evidence in support of the theory of ice-erosion. 

Tow-net collections were taken in most of the lochs In 
the Tay basin, and have furnished Mr. Murray with material 
for some Interesting notes on the plankton of the open 
water of the different lochs. The number of species is not 
very great, and does not vary much; each loch has a distinct 
character, which, notwithstanding a considerable amount 
of seasonal variation, is pretty constant The genera and 
species usually met with In the open water of the lakes are 
enumerated, and although all the forms may be present in 
most of the lakes, the varying proportions In which they 
occur give rise to great differences in the character of the 

f ilankton. This lacustrine type of plankton was found even 
n the smallest lochs surveyed. Some of the forms are sub¬ 
ject to considerable variation, and sometimes a single 
organism, usually vegetable, will so increase in a loch as 
to form a 11 Wasserblut ” A brief account of the plankton- 
organisms observed in some fifty of the lochs visited Is 
given. 


THE HOPE REPORTS. 1 


T H L fourth volume of the 11 Hope Reports 1 


r ts " contains 
of insects In 

particular and the theory l)f natural selection in general. 
The most Important of these is Mr. Shdford’s paper on 
mimetic insects and spiders from Borneo and Singapore. 

So long as we had only a few isolated cases of mimetic 
resemblance between animals belonging to different families 
or orders, it was possible for the opponents of the theory of 
natural selection to make light of them or to urge with 
some force the argument of the Influence of similar external 
conditions, but as the number Increases the difficulty of 
accounting for these wonderful mimetic resemblances by 
any other theory than that of natural selection becomes In¬ 
surmountable. Mr Shelford’s list of mimics and their 
models Is a long one, and as his description is accompanied 
by valuable Arid notes and is illustrated by five excellent 
coloured plates, it forms one of the most important contri¬ 
butions to the literature of the subject which has yet been 
published. The figures were drawn from the dried speci¬ 
mens as they arrived in this country, and in some cases (be 
mimicry does not seem to be a very close one as It may be 
judged by the Illustrations only, but ft Is In these cases that- 
the value of the field notes lies. 

In the description of a fly belonging to the genus Sepedon 
that mimics a hymenopteran (Coiiyrii ttnawginaU Mad.). 
Mr. Shelford s*ys 

11 Both of the species now under discussion were caught 
together on the wing on Mb Serambu, Sarawak, and when 
seen alive and actively movfng about were not readily dis¬ 
tinguishable. Asceblnr specimens they furnish an Instance 
of the' importance of flefd-woric In the study of mlmlciy, and 
of the unreliability of dead impaled Inaecta or mere figures 
unless, indeed, both are prepared with reference to careful 
observations of the living Conns. The fly when alive was 
of a very brilliant blue like that of the CoUyrls, but the 
colour has now faded to a dusky Indigo, while thft abdomen 
being much shrunk detracts considerably from the previous 
resemblance, The legs are brilliant red, and tantltojid 
one of the most conspicuous features of both fly and'oeaHe?' 11 

The tablet that Mr. Shelford gives of the arrangements of 
three insects which mimic and are mimicked Into convergent 
groups should be carefully studied by riktuifaUafs who may 
have the opportunity to study insects In the tropic*. 

\ An Important series of experiments on the colour trillion 
between lepldopterous larva and their eucftflildlngs Ift do- 
.'•crlbed Ire Prof. Pbulton. In Gasttoptftka auttcifoU a, the 
guMpttblHfty to the colour surroundings appiart jo bo' r^ 
etrlcted to the younger stages of the Im, out la further 
experiments Prof. Poulton found that w^^uireftfs- 
Jmb evriry ridge except the first red th# fifth #n Is 
1 » Heps Reports 1 * Vol. tyo ipoo-igop (Mstsd,Jbr Prints 
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sensitive. These striking differences in the sensitiveness 
of two caterpillars to the colour of their environment are 
highly suggestive, and we may hope that these Interesting 
results will be followed by further investigation on the same 
lines The paper is illustrated by some beautiful coloured 
plates of the effects of lichen and variously coloured bark 
upon the colour patterns of the caterpillars 

Of the other papers in the volume, attention may be 
directed to Mr Guy Marshall’s interesting essay on 
conscious protective resemblance, and to Dr Dixey's account 
of the Lepidoptera of the White Nile with some excellent 
cases of seasonal dimorphism In which the cryptic colour 
is pronounced in the dry season form 

Mr. Annandale gives a remarkable account of the mantis 
of the Malay Peninsula that resembles the blossom of a 
Mela stoma, and Prof. Foul ton records the capture of a 
swarm of Hypoitmnas mtsippus on a ship 500 miles from the 
nearest land 

It is quite impossible to do justice in a short notice to 
the many Interesting features of this volume, but enough 
has been said to show that the activity of the workers m 
connection with the Hope Department of the Oxford 
Museum continues, and that the results obtained are of 
striking value, not only to the specialist in entomology, but 
to the great body of naturalists in general who have nt 
heart the important problems of the theory of evolution 

S J H. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Cambridge —An exhibition of 50I. a year, tenable fur two 
years, Is offered by the governing body of Emmanuel 
College to an advanced student, commencing residence at 
the college in October, 1904. Applications should be sent 
to the Master of Emmanuel not later than October 1 

Mr Carnegie has given io.oooI to Kenyon College to 
endow a professorship of economics 

Prof T. G Bonney, F.R S., will deliver during May, at 
University College, two lectures in advanred geology on Lhe 
subject, lessons from geological mistakes —(1) about rocks, 
(a) about ice action 

Cardiff University College has received an additional 
donation of 5500! from the Drapers’ Company towards its 
building fund The company has already contributed 
io,oool for this purpose. 

Dr K II Newman has been appointed educational 
adviser to the Durham County Council, and Mr. Hugh 
Ramage, of St. John's College, Cambridge, has succeeded 
him in the office of director of higher education for the City 
of Norwich 

An interesting feature of the appeal issued on behalf of 
the fund for providing new and adequate buildings fur the 
University College or North Wales Is the liberal response 
which has been made by old students of the college, the 
amount already subscribed or promised from this source 
being no less than 1313! 

The second volume of the report, for the year 190a, of 
the U.S. Commissioner of Education has reached us from 
Washington. This part of the report Is devoted largely to 
statistics, from which It is easy to arrive at the exact state 
of each grade of education in the United States. We notice 
under the information given respecting universities, colleges 
and technological schools that the total amount of benefac¬ 
tions reportedjjdiflrlny 190s by the several institutions for 
higher educatfnt dftfeunted to 3,408,000!., of which upwards 
of 3,500,000! was rmlved by thirty-one universities and 
colleges of university standing benefiting to the extent of 
jo.oooJL or mote. 

At a special meeting of the general council of the Unl- 
°* Glasgow held yesterday Lord Kelvin vitas 
'WHftgfwrty electerf’to the Chancellorship, Tuesday, April 
“ “ observed a* commemoration day at the tml- 


enunclator of the doctrine of latent heat; and hoiidflkfr 
degrees will be conferred. In the afternoon the medbtilpn 
of the late Prof John Young, M.Di, will be unveiled in we* 
Hunterian Museum. At a university banquet to bo had 
in the evening Sir William Ramsay will be entertained to 
the guest of the evening. 

A correspondent of the Times states that the Secretary; 
of State for India has sanctioned the decision of the Govern* 
ment of India to establish an agricultural research station, 
with an experimental farm and an agricultural college, at 
Push, in the Darbhangah district of Bengal, and to devote 
to the purpose the donation of 30,000! entrusted Co- the 
Viceroy by Mr Henry Phipps for some object of public 
utility, preferably for scientific research. The farm Is to 
serve as a model for similar institutions under provincial 
Governments, some of the existing institutions being In 
need of improvement. Lines of experiment are to be 
initiated and tested before being recommended for trial under 
local conditions on the provincial farms, seed of improved 
varieties will be grown for distribution in the different 
provinces, results reported from other farms will be (anted ; 
sclentilic research work will be earned on; and practical 
training will be given to students at the (.allege, which l» 
to be known as the Imperial Agricultural College. The 
students' course will be One of five years, and it will be open 
to young men from all parts of India, Mr. SernadBj 
Coventry, manager of the Dalsingh Serai estate, has MH|| 
appointed principal, and enters upon his new duties 'to*r 
with, but Lhe college will not be ready to receive^toStipto 
until August or September of next year 

The third annual general report of the Department of 
| Agriculture and Technical Instruction for Ireland serve* 
admirably to show the great improvement in scientific 
I education in Ireland since the transfer of the administration 
I of the Science and Art Vote from South Kensington to 
I Dublin in 1901. Many instances of this improvement could 
be given from this report for 1902*3, but one will suffice 
to show the extent of the activity of the new Irish depart¬ 
ment With the aid of direct grants from the department 
out of the Science and Art Vote, and of indirect grants out 
of the department's endowment through technical instruc¬ 
tion committees, 184 secondary school laboratories, In¬ 
volving an expenditure of, approximately, 35,000! , have 
been fitted and equipped within two years. When 
it is remembered that in April, 19m, there were but six 
science laboratories in secondary schools in Ireland, and that 
there are now 190 laboratories, with provision for 350a 
students working simultaneously, the rapidity with which 
, the department’s programme has been adopted will be 
l understood. Laboratories are now recognised in Ifafand 
os an essential part of secondary school provision Just as 
much as desks, blackboards and maps. 

An important Minute on Indian education has been issued 
and a summary of it was published In the Times of Monday. 
The Minute deals with raucatlon of all grades, and with 
the educational needs of girls and women as well as of boy* 
and men. Referring to university work, the State docu¬ 
ment points out that It has been realised in India that 
universities which are merely examining boards tend to 
accentuate the defects uf the Indian Intellect—the dltprc^ 
portlonate development of the memory, the Incapacity to 
observe and appreciate facts, and the taste for metaphysical 
distinctions. It is proposed, as a result of tbe recent com¬ 
mission, to reconstitute the unwieldy senates of (he Dot* 
verlltles, to define and regulate the position and powers fif 
the syndicates, and to extend by law to graduate* djj* 
privilege of electing members of the senate. The tt ‘ 
ties will be empowered to provide teaching, white co 
teaching will be tatted not merely by examination 
systematic Inspection, and a higher educational 
wfll be enforced from affiliated «MJegefe Such 
must hate a properly constfciced into 
I adequate teaching Staff, auftafcle buildings 
students’ residences, sufficient funds, and 1 
fees. Government fs prtoardd to afford 
1 eld to enable lhe unlyerritleadntf affiliated 
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-directed to the higher Instruction needed to train 
meafor engineering and other employments in Government 
•novice or in mines, mills, &c Valuable work has been 
In colleges of engineering and science, and their de¬ 
velopment Is of great importance. But, with a view to the 
'development of Indian industries by native capital for the 
•apply of Indian markets, special technical training must 
:he afforded, resting on the basis of a simple and practical 
general education acquired in the ordinary schools In 
order to provide qualified men for improving Indian In¬ 
dustries Government Intends to offer scholarships to enable 
•decWd students to obtain technical Instruction in Europe 
and America, and it invites the advice and aid of the com¬ 
mercial community in selecting the industries to be studied, 

In choosing the students, and In turning the knowledge 
acquired to practical account. 

SOCIETIES AND ACADEMIES . 

London 

Society, March 15 —Dr Henry Womlaard, 
F.R.S., vice-president, in the enair —Mr. R Lydshhsr 
read a paper on the skull and markings of the quagga, in 
which he directed attention to vestiges of the face-gland 
of Hippaslon In the skull, and expressed his belief that 
eertaid alleged differences in the colour and markings of 
various specimens of the quagga were due to feeding or to 
the manner in which such markings came out in photo¬ 
graphs. Mr Lydekker also read a paper on the wild ass 
of Mongolia, of which cm example Was in possession of the 
presldenr at Woburn Abbev, and expressed his opinion that 
It was the true Equus hetnionvs of Pallas, and distinct from 
the ass of Tibet and Ladak The latter he proposed should 
bear the name Equus hemionm ktatig — Mr R I. Pooook 
described a new species of spot-nosed monkey, of the genus 
Cercopithecus, from Benin, West Africa —Mn F, E. 
lfpflsrd, F.ft S , read the first of a series of papers entitled 
4i Contributions to the Anatomy of the Lacertilia." It dealt 
with the venous system of Iguana tuberculata, Tiliqtia 
scmcoides M and Paranus gnseus —Mr, Percy I Lkttiy con¬ 
tributed a paper dealing with a collection of butterflies from 
Dominica, West Indies, of which three were described as 
new ana thirteen had hitherto not been recorded from the 
island. 

Faraday Society, March 21.—Dr O. J Stcinhart In 
the chair —On the electrolytic analysis of gold : F M 
Porkln and W. C. Pruttblv. The object of the researches 
described was to arrive at an electrolytic method of estim¬ 
ating gold which should be perfectly accurate and yet far 
more rapid than the ordinary double cyanide method. Solu¬ 
tions of sodium thiosulphate, of cyanide, of sodium sulphide, 
of potassium thiocyanate and of ammonium thiocyanate were 
all tried and the results compared The first named was use¬ 
less ; of the others—which are all accurate—the thiocyanates 
gave the be*t results, x and the ammonium salt was better 
man the potassium, VJfrth currents of os amp per sq. 
dcm. the deposition Of 0-05-008 gm of gold was complete 
In 5 or 6 hours. With n current of 04-0*5 amp if to a 
hours sufficed.--ThIn-film electrolysis, otrd a proposed 
application to printing: C. R MHm*. While investi¬ 
gating a process for letterpress printing electrolysis 
without the use pf ink—an extension of Bain's Well known 
telegraphic nrlntingu-the author found that the Real results 
of electrolysis, vrtien the electrolyte forms only a'thin film, 
jfften differ materially frofo those observed in an Ordinary 
can In these experiments a carbon or fretal piste (U was 
Immaterial which) formed the anode; an this was placed 
rut Impression pad, consisting of soma sheets of > moist 
Wfttriffg-Wper. upon this wds the trial sheet, carrying the 
ribctroijte 11 m, and on this the kathode typo or coirt- The 
£rst experiments were made with saline solutions; silver 
gfafte gave a dear, permanent Mock image of the type, but 
0rt paper,,of course, darkens on v expofire; popper sulphate 
‘ yielded images that faded after a ttoe; the 
hied result occurred vtftii lead, mercury Salts and 
be best Images were obtained with manganhsa 



March aj,—Dr, R. T. Gtetfriwrir, 
~ it. In the clfrlr.—Note tiff the measuremeni 
l odd capheitiee and eh a standMd 


3 


ymall inductance : Prof Plsmlsfi The author referred to 
a paper read before the society last year by Mr* W. C 
Clinton and himself, in which a motor-driven commutator 
was employed to measure small Inductances It had since 
been found that very good results could be obtained In the 
measurement of small inductances by Prof. Anderson's 
method by using a telephone In place of a galvanometer and 
a burner in the battery circuit. The author had found that 
for long solenoids, at least 50 diameters long, th® inductance 
could calculated with an accuracy of about 1 per cefit 
by the rule —Inductance in cm = (length of wire In one 
unit length of solenoid) x (total length of wire in the whole 
solenoid in cm ) —A hot-wire ammeter for measuring very 
small alternating currents Prof Plvmlng. The author 
said that in alternating current work, particularly In taking 
the power factor of small transformers and of short lengths 
of cables, the need had been felt for an ammeter not In¬ 
volving the use of iron capable of measuring currents as 
small as 001 or less of an ampere. He exhibited an 

ammeter capable of being made to read currents as small 
as 0*002 with fair accuracy The arrangement whs is 
follows —Two very fine platinoid or constantln wires, about 
1 metre long and 005 nr even o-oa mm. diameter, are sup¬ 
ported on a wooden rod with arrangements for adjusting 
their tensions These wires are 5 mm apart, and are held 
down at the centre by delicate spiral springs The two 
wires are embiaced at the middle by a small loop of paper 
carrying a very small plane mirror These wires are 

enclosed in a box, the lid of which carries a lens By this 
means the light of a straight carbon filament of a glow- 
lamp, or of a slit illuminated by an arc lamp reflected by 
this small mirror can be focused on a screen of ground 
glass If a current is passed through one of these wires 
it sags down slightly, and the square root of the displace¬ 
ment of the image on the screen is almost exactly pro¬ 
portional to the current passing — Dr W. Wstien exhibited 
and described a form of ammeter for small alternating 
currents The current to be measured flows through a piece 
of iron wire bent Into the form of a nght angle This is 
linked with a similarly shaped piece of nickel wire forming 
part of a galvanometer circuit. The thermo-E.M-F. at the 
junction, produced by the heating effect of the current, sends 
a current through the galvanometer which can be measured 
In the usual way The current to be measured is practically 
proportional to the deflection of the galvanomerer —Energy 
of secondary Rontgen radiation C. G BarkM. To 
measure the intensity of radiation electroacopes were placed 
In a primary beam of Rontgen rays and In a secondary 
beam proceeding from air in a direction perpendicular to 
that of propagation of the primary rays. By compariaOn 
of the two rates of leak whop no absorbing plates were used 
and when similar aluminium plates were placed before each 
electroscope, it was found that the abstyritablllty of the 
secondary lays differed from that of the primary by less 
than 5 per cent, of its value It was, however, found that 
a secondary beam of the same Intensity as the primary 
would produic a slightly different number of tons In « given 
volume of air, consequently the radiation* differ slightly In 
character. The difference m what fray be called the 
11 ionising powers " was evidently greater When the primary 
beam consisted of more penetrating rays The fraction #f 
energy lost In secondary radiation yraft very nearly, if not 
entirely, Independent of the character of file primary radi¬ 
ation The law which the author had previously found to 

K vern the Intensity of radiation from gases was found4© 
equally applicable to those light tSjfds which are the 
source of a radiation differing little in Character from the 
primary, i.e, the energy of secondary relation from these 
substances situated in a beam of definite Intensity fr pro¬ 
portional to the quantity of miUedkpidfrgh which the 
primary beam passes 4 > 

Paris. 

Academy of Sciences, March aft.—in the 
chair.—On the physical constant*jof aftm* fhitfldfct of 
phdspborus: Henri PnaeplMKga trifluoride, 

pentafluoride, and oxyfluerid* Were wedfliv mr ipreful 
purification, end their melting point*,, and tfrflhhBJbjnes 
determined by means of an Iron-coaekaAi in ttampilfaple. 
-Mjp the production of quxr tri fe rd ttstodfe In diStfrsfr of 
the erirntJon of Mont Pride: A- M b ft b to. fcrtm dprextended 
Bfrifei of dfeeemtlons on Mont Felds, the condpifafs dritwn 
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that the crystallisation of quartz In a volcanic magma, does 
not necessarily require a great depth, and that the conditions 
regarding pressure, apparently indispensable for the mineral¬ 
ising action of steam, may be realised near the surface, as 
in tne dome of Mont Pelde.—M. Gulchard was elected a 
correspondent for the section of geometry in the place of 
M Ikipschitz —On the possibility of showing, by a contrast 
phenomenon, the objective action of the n-rays on luminous 
calcium sulphide a J Macd ds Uplnay. M filondlot has 
shown that whilst the luminosity of the phosphoVescent 
surface when the rays strike it at nearly normal Incidence 
is increased, it is diminished when the angle of Incidence is 
very oblique. Advantage is taken of this, two screens 
being arranged, the one vertical and the other nearly hori¬ 
zontal, the intensity and angle being adjusted so that in the 
absence of the n-rays the two appear exactly alike. Under 
the Influence of the rays, the one increases and the other 
decreases in luminous intensity, the contrast of the two 
rendering the effect more striking.—On the applications of 
the diastoloscope to the study of the displacements of 
luminous objects : C. Ohabrld.—On osmosis, a reply to 
M. A. Ponsot A. Qulllwmln.—The factors of equilibrium, 
capillary pressure and gravity. A. Ponnot* Some applica¬ 
tions of the phase rule—On the properties of curves re¬ 
presenting Indifferent states . A. Arils.—On the coagulation 
of colloidal solutions Jacques Duoinum.—The separation of 
chromium and vanadium : Paul Nloolardot. The separ¬ 
ation is effected by the formation of chlorochromic acid by 
the action of fuming sulphuric acid in the presence of a 
chloride.—The preparation of ether oxides by means of 
magnesium compounds and halogen methyl ethers, 
XCH,OR 1 l'Abbd J. Humonwt* Bromo-methyl ethers are 
readily acted upon by alkyl-magnesium compounds, giving 
higher homologues of the ethers Methyl benzyl, amyl 

n l, and phenyl-ethyl methyl ethers have been prepared 
is way, the yields being very good.—On nitrogen 
phosphorus bases of the type (RNH) B P NC.Hg: P. Lomoult* 
—The application pf acetylene gas to tne heating of an 
Incubator by means of an automatic temperature regulator 
H. Joffrln.—New observations on the diastatlc formation 
of amylocelluloee A. rsrnbssh and J. Wolff.—Capitalisa¬ 
tion in the annelids and the question of metamerism - 
A. Moloquln.—On the morphology of the trypanoplasma 
of Phoxinus Laevts . Louis Miner.—The subterranean fauna 
of the caves of Padlrae. Armand V|r 4 . —The endophytic 
fungus of orchids : Noel Bernard. In a previous paper the 
author has shown that a fungus is necessary in the fertilisa¬ 
tion of a particular species of orchid, and an endophytic 
fungus, morphologically identical, has now been Isolated 
from other species of orchids of diverse origin —On the 
earthquakes of Roumanla and Bessarabia: F. de Montessus 
do Bmllore.—‘The emission of the n-raysln phenomena of 
inhibition 1 Aqjgustln Ohmrpentlor and Edouard Meyer.— 
On the origin of lactose. Experimental researches on the 
ablation of the mammary glands Ch Poreher.—The 
resistance of rats to arsenical poisoning ' F Iordan. Rati 
can support doses of arsenic three times greater than those 
recognised as being fatal to man. They are more susceptible 
to small daily doses.—The action of formic acid on the 
organism: L. Barrlfuw \ 


DXAK* OP SOCIETIES. 

„ 1 « , THURSDAY. Arm. 7. 

< fjmiaAH .Society, si B.—Tha Morphology and Anatomy of the Bum 
Sof LyuopodJum' C E. Jonas. . 

KUrou Soasrt at 1.90.—Exhibition Evasion 
‘ If FRIDAY, Aril B. 

GfrOUMlSTt 1 Auodh 1 ----- 


at ion, at B.—On the Mctamorphlun of Sadia 
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Riport on a Smqll Collectlan of HeUanlda from 
mb Description tf a N«r Bpadaa: 0 . JL Guda. 

Royal AsraoHOUitaAL Saburrr, at 5.—Milky Way Cherts of tha HanRtu 
- inodar 1 . Scela^Wmm. ;wlih Dracri&lan oT iha LeniTnad 
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MONDAY, ARil 11. 
Society op Chemical IndobtSV, m B^-Tbo Vj 
from Land Glaaai Into tha Atmosphere of a 
Effect upon the Leadleu Gian ware la tha 


oflsidOdos 
Ignr 

Effect upon the Leadleu Qian wan in tha same Sagpr 1 wTrEouason*. 
—The mpiniian of Lend Claim of Low SalubUltytoid some fdlfriq 
bo Ohaorved ia tha Piefiau: W. A. Tnownn.—The Aalon of eartafrr 
Solodom upon Aluminlnm and Zinc: Wataon Smith. 

AziStotblian Society, at B*— The Em< ■tlonal Origin and tha htpuri 
Objectivity of Moral Judgments: Dr. Edvard Wanannarak 

VicTonia Inbtitdtz, at 4 901—Tha Conception of tha Great Reality 1 
T. Klein. 

TUESDAY, Ann ia 

Royal Institution. at 5.—The Transformation of Animals: Prof. L. C. 
Mini], F.R S. 

Institution or Civil Ehanvsans, at B.—Recant Davelopmanu In Cargo 
and Intermediate Stanmera: Edwin W da Roaatt. 

WEDNESDAY, Aril 13 

Society op Public Analysts, at B-—Tha Microscopic Bzamlnatlon of 
Matali (llluairatad <hy Lantern Slldaa): I. H. B. Jenklna and D G- 
Riddick —Cod Liver Oil and other Fkh OUl ■ J. F Llvaneoge.—Note 
on Mushroom Ketchup - J. F Llvenaaga 

Geological Society, at B.—On tha Discovery of Human Remains 
beneath tha Stalagmite Floor of Gough's Cavern, near Cheddar: H. N. 
Davies.—The History of Volcanie Action in iha Phlegrman Fields: Prof. 
Giuseppe dc Loren to. 

THVRSDA K. Aril 14. 

Royal Institution, nt 5.—Dlmoclaimn ■ Prof. Dewar, F R S. 

Institution op Electmcal Engineer, at I.— Direct Riadiu Mcaaur- 
ing Instruments for Switchboard Use. K. Edgoumba and F Pongs* 
(Continuation of discussion )—Eddy Currents and Eddy Currant Ldaaan 
in Cable Sheaths M B. Field 

Mathematical Society, at a 90.— On, a Plana Qcintlc Curve 1 
Dr F Mori ay —Mathematical Analysis of Wave propagation ia 
Isotropic Space of jf Dimensions 1 H T. Havelock —On Functiqgps 
Generated by Linear Diffannea Equations of the First Order Rev. W. 
W. Barnes —Note in Addition JO a Former Paper od Conditionally Cqp- 
H. Hardy.-^Spherical Curves Part It t 
' * “ Four ■ P W. Wood.—Trans- 

Rev. F. H. Jickson. 


vergeut Muluple Series . O H. Hardy.—rS 
H. Hilton — Ferpatuant Syrvgles of Degree I 
formations of the hmcllon run) [0] [y] -*) : ] 


, at 9 —Korea"and tha Koreans 


FRIDAY, Aril i, 

Royal Institution, at 9 —Korea a 
the Count Vay de Veya and Luikod 
Institution op Mechanical Engineer, at B.—DUcmuiom 
Locomotives in France M Edouard Sail rage. 
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THg METALLOGRAPHY OF THE 
ALLOTKOPIC SCHOOL . 
itifrotcofic Analysis of Metals. By Florla Osmond, 
^iPurls. Edited by J. E. Stead, F.R.S. Pp. vil+ 
(LondonC. Griffin and Co., Ltd., 1904.) 
Pride 75. 6d. net. * 

T JHIS book is a translation of & French edition 
* embodying several papers published by M 
Osmond between 1895 and 1900. The alitor, Mr. 
$tead, in a somewhat florid preface, states that he 
has confirmed most of Osmond's assays, and claims 
that the book must be regarded 11 as a standard work 
Dp* metallography." This claim will be difficult to 
Justly, since an ex-parte statement of the views of the 
leader of the aJIotropic school of metallurgy can 
hardly constitute a standard work, In which necessarily 
the facts and theories of both schools of thought 
should be impartially set forth and enunciated. Again, 
the work is to some extent unsystematic, as in its early 
pages gold, steel, silver and bronze are mixed together 
In a somewhat puzzling manner, and such important 
alloys as white metal and brass are not dealt with at 
all. Most of the photomicrographs are excellent, 
whilst a few are very indifferent. 

In his preface Mr. Stead highly eulogises the method 
of 11 polish attack M for revealing structures. Theft 
Is no doubt that it is useful for developing structures 
In an exaggerated form, but for the Identification of 
constituents it is a method prolific in errors. With 
Unoonsdous naivete, M. Osmond on p. 73 admits this, 
fetn&rking, 41 It is necessary to look at the sample 
periodically in order to stop when the desired pffect is 
obtained." In an acute controversy between two 
schools of sdentific thought, a method capable bf giving 
a 41 desired effect 11 would seem a little out of plape, and 
method giving the actual result more desirable 
On p. 73 It is quite evident that M. OsmOnd has 
pot realised that what he calls his “ chemical attack " 
is, really an electrochemical or galvanic attack, since 
efficient etching Is achieved owing to the fcyot that die 
various constituents aqjume in the electrolyte’or etcKi- 
lpj| liquid either the dettrenegative or elq^ropositlve 
'PpAt ion. The latter, or anode,* constituents are 

attacked, whilst die former, or kqthode, Constituents 
Sfrt relatively untouched. It is necessity to direct 
attention to a photomicrograph ort' p. *Flg. 34. 

purports to be die structure of gold containing 
jto’per cent, of bismuth. The metal appear* to be 
gold* aa no sign, of the well-known bismpth 
frMmgk ecmentls risible between the crystals; Men. 
^f^smnrid aftd, Steed in publishing this structure must 
diet the late Sir W. C- Roberts-Austtn 
'jmmAA thqt ha wns not .sure that the temple con- 
MtmudL 

^ : j|brtiln(ff$e steeL % Osmond limarks on p. 107 
jm&lfej'jma. have been specidtiycairied out orftfive 
yMMmppf^the purest dpatep Q* *ted made irMtiiterfalJhfr 
^^mhtjrMying ahimtfttt of oprbtei, otfwr 

tpnkfl and,very slightly dfferlsSg 


vo*. Wl 


Practical steel metaflurgists will be Qttle inclined to 
agree with the foregoing paragraph, since on referring 
to the table on the same page and the Information on 
the following pages, it will appear that No. 1 sample 
is Swedish wrought iron (containing the unusually 
high percentage of 0-25 per cent of manganese) whk& 
has been submitted to the malleable iron process bf 
annealing in ore, and is hence a product unknown to 
commerce. No. 2 sample Is an extra soft open-hearth 
steel, containing 0-14 per cent, of carbon and qnly 0*19 
per cent, of manganese. This steel must have been 
very M wild 71 and oxygenated. No. 3 is a commercial 
steel rather low In manganese. No. 4 is a crucible 
turning-tool steel containing no less than 0-35 per cent 
of silicon, being hence abnormal and unfit for water 
quenching experiments. No. 5 is stated to be extra 
hard cemented bar; as it contains 1.57 per cent, of 
carbon, it cannot be correctly classed as extra hard, 
but may appropriately be called abnormal, as it con¬ 
tains about six or seven times the amount of man¬ 
ganese usually present Throughout his investi¬ 
gations M. Osmond has ignored the important 
influences of manganese and silicon. 

Turning to the photomicrographs of the 0.14 per 
cent, carbon steel, there will be found on p 116, Fig. 
56, the structure of this steel magnified too diameters, 
the crystals shown being very coarse. On p, 117, 
Fig. 57, is shown the same steel magnified 100 
diameters after re-heating to 750° C. A most remark¬ 
able fining down of the structure appears to have taken 
place, and this in spite of the dictum of Mr. Stead 
that such fining down only takes place at about 900°. 
Probably a simple explanation of these misleading 
photomicrographs is to be found in careless editing, 
likely hopelessly to puzzle students. The 11 v x 100 
diameters " should, under Fig, 56, and repeated In the 
text, p. 114, probably read 14 v x 1000 diameters." In 
the interests of students it would be well if the pub¬ 
lishers inserted an erratum slip in connection with this 
unfortunate error. 

On p. 145 it is stated in the last paragraph 

11 C. Influence of Quenching,—A rotelelle was 
heated and quenched at 735° in water at 15^ Harden¬ 
ing at this temperature produces fractures. 7 ' 4 

f That quenching at 735° produces fracture is opposed 
to the accumulated experience of a cCrilury and a half. 
The explanation q|' the isolated^ fact upon which M. 
Osmond bases sobweefcing a^ generalisation Is to be 
found In the drcuThstahce that biatopj iteel was so 
'impure with silicon as to be 1 almost >ynflt for water 
kittening. With reference to the ’ foot-nOte (the 
accurate translation of which has been Verified from 
Osmond's original memoir published iiuMay, 189$), It 
Is no doubt true that the procadjir%ilsre advocated? 
would tend to prevent dradcing, but p rt fortunately ft 
would also prevent hardening, since" steel quenched 
"after the finish of the trarifefortnottons during die 
- cooling' would be^quite soft, because 'He carbon 
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would be necessarily existing in the normal carbide' 
condition. 

Turning to the vexed question of nomenclature, the 
chapter on what M. Osmond calls the distinct con¬ 
stituent 11 sorbite " will hardly convince those who re¬ 
gard this substance as merely the first of three phases 
of pearlite. On p, 87 the author says, concerning 
sorbite:— 

" Often very fine and deep lamella of cementite are 
found which are more or less continuous : this is what 
Fig. 45 (polish-attqck vxijoo) ought to show, if the 
feebleness of the original photograph has been 
sufficiently reproduced, which is doubtful " 

The reviewer does not pretend to grasp the mean¬ 
ing of this paragraph, unless owing to faulty trans¬ 
lation the word feebleness has been substituted for 
delicacy The following lines on p. 91 are also 
obscure: referring to sorbite M. Osmond says:— 

" In the first edition of this work I did not give 
with sufficient clearness, ideas which were perhaps 
slightly confused." 

With reference to 11 martensite," which M Osmond 
calls "the fourth constituent, 11 many metallurgists 
hold that it is a crystalline structure found in both 
hardened and unhardened steels, and hence cannot be 
a constituent 

It is stated by Mr. Stead in his preface that the 
special appendix on what M Osmond calls the con¬ 
stituent " austenite " renders the work complete On 
P 39. Fifir- ao, is figured in an excellent photomicro¬ 
graph a pale substance stated to be austenite, and a 
dark substance which is called martensite. Carbonists, 
however, hold that the pale areas are hardenite con¬ 
taining dissolved cementite, the dark areas being a 
mixture of hardenite and free cementite (M. Osmond’s 
methods are evidently not sufficiently delicate to detect 
in the dark so-called martensite the constituent last 
named). On etching, the hardenite with the free 
cementite assumes the anode position, but the areas of 
hardenite with the dissolved cementite assume the 
kathode position, and are hence unacted upon. 

In the appendix on "austenite," a 1.55 per cent, 
carbon steel was evidently annealed in iron ore until 
the surface carbon was reduced to 0-35 per cent., the 
middle still remaining at 1 55 per cent. The compo¬ 
site mass was then quenched, polished and Scratched 
with a needle. M. Osmond then found that the 0.37 
per cent, region was harder than the 1.55 per cent, 
region, and hence that " austenite M Is soft. No proof 
is given that in the high carbon region the separation 
of graphite had not been brought about by the anneal¬ 
ing. However, no practical steel metallurgist can 
believe that a 037 per cent, carbon steel, rapidly 
quenched from 1050°, is harder than a 1.55 per cent, 
carbon steel quenched under the same conditions, be¬ 
cause It has been frequently established that the latter 
will scratch qjbartz <7) and the former only apatite (5), 

Conoefaii^ jhardness, M. Osmond says on p. 83 
that cememitr hax a hardness* pf 6 (ffkpar), and is 
harder than quenched steeL it Is well known to 
ntiadfMlaglitnthac the best dames of peft-Mf; tods* 
%ss a kfidhstaf $ fin 
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6.$, and that fully hardfned steel hqi a 
least equal to that of quarts (7). () , 

In connection with micrographic definition 
interesting to note that within a year two books 
ing with the microstructure of metals have been 
Jished by prominent members of the allotropic 
namely, the work under review and one by Prof. W 

It will be well here to quote the respective definitions. 
given as to the ^nature of austenite. , 1 ^ 

Osmond (p. 98).—"To obtain It" (austenite) lf ds 
temperature of the steel must be above 100O 0 and^h* 
temperature of the quenching bath a little below, Or < 
just at, o° C., and the proportion of carbon must exceed 
z 1 per cent." 

Howe , 11 Iron, Steel and other Alloys " (p, 179).-^ 
" Austenite, the characteristic and chief constituent Of 
suddenly cooled, t.e 1 hardened * steel, Is a hard, brittle 
mass, with a needle-like structure, and is a solid solu¬ 
tion of carbon in iron, the proportion of carbon varying 
from nothing up to about two per cent." 

Of allotropic definitions, students of metallography, 
somewhat modifying the words of Enobarbiis, njdy 
well say *— 

11 Truth cannot either therm, nor custom stale 
Their Infinite variety " 

Also Prof. Howe’s reference to 11 a solid solution Of 
carbon in iron " containing no carbon seems distinctly, 
Hibernian. 

All students should obtain M. Osmond's book. His 
brilliant and valuable thermal work and the charm Of 
his ingenuous writings have made him many friends' 
amongst those who strenuously oppose his theories and 
nomenclature. His book gives a fairly clear enunci¬ 
ation of his views, which are now accessible to ,811, 
whereas before they had been fully set forth only to 
those familiar with his original memoirs in French; 1 
nevertheless, a perusal of his book will reveal to many 
metallographi$ts the fact that his patient work has 
been carried out in an environment perfectly detached 
from the stern actualities of the great world 
practical steel metallurgy. J. O. Arnold, ' 



ZOOLOGICAL ESSAYS . 

Mostly Mammals. Zoological Essays . By R* 

. Lydekkdr, Pp. lx+383; wfrji sixteen full-page Ulus* 
trations by the Duchess of Bedford, Lord Detainers^ 
the Hon. Walter Rothschild, J, Wolf, and others, 
(LondonHutchinson and Co., 1903.) Prieo 
let. fid. - 


T HOSE who already know these zoological e|stt*b 
will welcome their re-pubHcation ia bbek formjr 
those who have not previously discovered thp ttf 
periodical literature may be envied their treat In 
For the essays are at the high-water marie of sobfogfeol 
exposition; they are vividly Interesting, yet, 
lously accurate; they are rich fav flpesb twrik* 
with big evolutionary ideas. 
as one of (ha foremost experts, dtf nt o thffofl k* 
has, exhibited fas many 
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And in domestication. We ere reminded 
th century, so pA^resiivq for zoology, 
for many sad exterminations, in some of : 
has played a careless part. The possibili- 
fdctlng to the list of domesticated animals are 
bat the result of this interesting inquiry is 
gblg: it may be that the elephant and zebra | 
d to domestication in Africa; the number of 
es capable of acclimatisation In parks can be 
Increased, but the secret of domestication seems 
tpsllfiWt been lost as civilisation was gained, and no 
ppW'tiidltiDns of importance can be looked for with 
dny t confidence. It almost seems as if our ancient 
forbears had exhausted the possibilities. This 
Oa{urally lands to a discussion of the origin of domesti- 
OOtad mdoimals, in the course of which it is confessed 
that wte are triable to point to the ancestral stock of 
tlpe akeep, and that there Is great uncertainty in regard 
to the horse. The breeds of goats seem to be derived 
from the Persian pasang, the donkey seems referable 
fo a Somaliland wild ass, and it is maintained, perhaps 
tod dogmatically, that the numerous breeds of domesti¬ 
cated cattle In Europe all trace their ancestry to the 
great extinct wild ox, or aurochs. The difficult 
problem of extermination recurs in an essay on 11 A 
Land of Skeletons"—Argentina, once the head¬ 
quarters of glyptodons, mylodons, megalotheres, and 
Other splendid giants, which died off one after another 
through the long ages during which the mud of the 
Bhiihpa was accumulating. Here man cannot have 
been the eliminating factor, but what the "death¬ 
bringing shackles " were we do not know. 

For another group of essays the key-word Is distri¬ 
bution. The marked individuality of the fauna of 
£eleh*B» the possibility of a previous land-connection 
between {South America and Australasia, the character¬ 
istics of the African fauna, the Inhabitants of deserts, 
era among the subjects discussed. Opportunity is 
fbuhd to correct the still lingering belief that deserts 
are uninterrupted plains of smooth sand, originally 
jdppoclted at the bottom of the sea, from which they 
'ha*?, been raised at a comparatively recent epoch. 

/ may be laid down as a ’general rule that the 
mooter the amount of sand to be found In a desert, 
greater the difference between the animals in- 
'wMmjg that desert from those dwelling in the adjacent 
An greater will be the antiquity of the 
weir In the case of a desert forming a com- 
jnfte britfoe across a continent, like the Sahara, if 
on one side are quite different from .those 
Ottwjr, ite antfquflty will be ^conclusively demon- 
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fos&ys, Protective coloration in large animals Is iHtis- 
trated by the Somali giraffe (well shown by one'of 
Lord Delamere's photographs of a gifaffesque thicket), 
by Grdvy's zebra, and by many deer; but the point ta 
emphasised that in many other cases, such as the male* 
of the Indian blackbuck, of the white-eared kob, and 
of the banting, no quite satisfactory reason can he 
assigned for the development of the characteristic 
colouring. This discussion naturally leads on to the 
essay which deals with stripes and spots in mammals, 
in regard to which it is shown that, while there may 
be a substratum of truth in the late Prof. Eivner’s 
11 longitudinal-spotted-transverse-uniform 11 theory, it 
does not cover the facts. Thus transverse stripes 
appear in some of the most primitive of all mammals,, 
and reappear in certain specialised groups where there 
is no evidence of a previous spotted stage having been 
passed through. From this theme we are led on to 
a discussion of “ How Arctic Animals Turn White,” In 
connection with Which the importance of Metchnikoff’a 
researches on the rdle of phagocytes in the blanching 
of hair is recognised. As to the protective value of 
the blanching there is no doubt. Under the striking 
title 11 An Invisible Monkey,” Mr. Lydekker describes 
the remarkable black and white coloration of the 
guerezas (Colobus), which harmonises with the black- 
barked boughs thickly draped with pendent masses of 
grey lichen. 11 As the monkeys hang from the 
branches,” writes Dr. Gregory, 11 they so closely 
resemble the lichen that I found It impossible to re¬ 
cognise them when but a short distance away.” 
Another essay Is devoted to the peculiar hair of the' 
sloths, wherd resemblance to a lichen-clad knot is en¬ 
hanced by a growth of green algss on the hairs. A 
more difficult subject is the coloration of cowries, 
some lines in the manifold evolution of which the 
author tries to decipher. That banding was the 
original type seems to be indicated by the fact that 
it prevails in the young of the great majority of 
species. 

Other essays discuss monkeys' noses and hand¬ 
prints, the aye-aye and the flying squirrels, the beaver, 
the quagga, cave-animals, giant land-tortoises, 
nursing habits of amphibians, scorpions and their 
antiquity. The on|y fault we wish to And with this 
delightful volume is that we can detect no arrange¬ 
ment in it, though, as our review shows, some group- 
I Ing is readily possible. 4 

f Zoologists will And much valuable material in thin 
volume, and many suggestions Which are evidently not 
obihf dicta but the outcome of an expert's reflection. 
But the author’s power of carrying tfw reader with 
him front the familiar tp the unfamiliar should moke 
his book welcome to a wider clrcfo—to all Interested 
In the problems of natural history. Quf conviction it 
, that there Is much more education to bn got out of 
'V'fcpek Hki tide, If read as carefully as it fare beep 
writforttlhhn out m floppy a freatiss on t fo riim ala. h 
^totredtatfl the student to actual prpblemp eM ip As, 
eapM purines to studpWlfortfc * V 
vfor-wouid direct attrition tolttte 
JfflKpiijflvr.f* at tits aye-aye, of 
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of the white-tailed guerivn, of a Peking stag, of I* 4 re 
David's Mi-Lou drer, and of the giant tortoise of 
South Aldabra Island. We hope that this book, whuh 
is as stimulating as it is informative, and is far and 
away above most “ popular " natural history essays in 
its thoroughness, accuracy, and suggestiveness, will 
have the wide circulation it deserves, and that the 
author will continue to enrich our scientific literature 
with many more “zoological essays " 

J A T 


INFECTION AND IMMUNITY 

Infection and lmmumty t with Special Reference to the 
Prevention of Infectious Diseases By George M 
Sternberg, M D , LL D , Surgeon-General U S 
Army (Retired) Progressive Science Senes Pp 
ix t-293 (London John Murray, 1903) Price 6 s 
net. 

N the preface to this volume we find the general 
statement that " all infectious diseases are prevent¬ 
able diseases," and with this proposition, at least in a 
general sense, we heartily concur It follows that 
there can be no more important factor in the extermin¬ 
ation of infectious diseases than the education of the 
public in their essential nature and modes of spread 
For with such knowledge comes not only inrrensed 
personal precaution against infection, but what is even 
more important, «in enlightened tolerance of sanitary 
legislation A volume on 11 infection and immunity " is 
thus most suitable for such an undertaking as the Pro¬ 
gressive Science Senes, and the editor has been fortu¬ 
nate in securing the services of Dr. George M Stern¬ 
berg as an expositor of the subject Dr Sternberg is 
well known as one of the pioneers of American bat teri- 
ology, he has taken a prominent part in the advance¬ 
ment of public health, and, in particular, of military 
hygiene in that country; disinfection is, moreover, one 
of the subjects wilh which his name is especially 
associated 

As befits the senes to which it belongs, the book is 
written for the non-medical public, and the writer ex¬ 
presses the hope that it may serve as a text-book for 
those responsible for the sanitary welfare of public 
institutions, and even for high schools and colleges 
It is divided into two parts, the first of which deals 
with the general principles of the subject, while the 
second is devoted to the chief infectious diseases in 
detail. 

The general part contains thirteen short chapters. 
After a definition and explanation of what is meant by 
infectious diseuse, the nature of “ disease germs " re¬ 
ceives somewhat short treatment The chapter on 
41 channels of infection " is excellent, and gives a clear 
idea of the ways in which different diseases spread 
Equally good is the chapter on susceptibility to infec¬ 
tion, and this is followed by a senes of chapters on 
disinfection and the different agents by which this can 
be brought about, such as heat, chemicals, and the like 
The action of these agents is clearly explained This 
part of the book is brought to a close by three short 

no. V7g8, vol. 69] 


chanters on immunity and antitoxins. The author is 
probably wise in having omitted, in a popular work, 
all discussion of Ehrlich’s fascinating theory of the 
origin of " anti-bodies " 

It appears to us that Dr. Sternberg has done this 
part of his work well, and has furnished a very 
adequate and readable account of the subject, but it 
is permissible to doubt whether, in his effort to be 
concise, he has always made sufficient allowance for 
the extraordinary ignorance which undoubtedly exists 
in the mind of the average man as to the essential 
naLure of bacteria and other disease germs He deals 
wilh this matter, which it must be remembered lies at 
the very root of his whole subject, in five short pages, 
in which we fail to find any reference whatever to the 
size of the objects he is describing Yet it is this very 
matter of size which is so great a stumbling-block to 
the average nnnd in forming a conception ol the nature 
of infection It would, in our opinion, have been w r ell p 
in a book which is uiLended as a test-book for sLudents 
in high schools and colleges, to have devoted a much 
larger space to elementary information as to the 
essential naLure of disease germs In spite of the 
great accuracy which marks the majority of the 
writer’s statements, there are one or two to which it 
is possible Lo take exception On p 12 we read that 
“ tetanus is the only disease of man in which spores 
have been demonstrated”, there arc other anaerobic 
sporeformers which produce disease in man, e.g. 
Bacillus ocdcmatis mahgnt and B. aerogenes capsu- 
latus , while anthrax is unfortunately far from un¬ 
known ns a human affccLion Again, on p 41, it 
is stated that alcohol has scarcely any germicidal 
power, it is true that alcohol cannot kill bacterial 
spores, but it is almost instantaneously fatal to noci- 
spormg bacteria, at least when these are m the moist 
condition These, however, are small blemishes upon 
what is, on the whole, a very excellent account of a 
difficult and complex subject. 

When we turn from the general to the special part of 
the book, which occupies another twenty chapters, it 
is difficult to find anything which is not worthy of 
unstinted praise The different infections are taken 
seriatim, and under each disease we find an admirable 
and lucid account of its epidemiology and history, of 
what is known as to the germ which causes it, of the 
channels by which it spreads, and of the precautions 
to be taken in combating it The only important 
human infectious disease which is omitted is anthrax, 
if we* except syphilis and gonorrhoea, which, from 
motives of, we think, mistaken delicacy, have been 
altogether excluded from the book The author 
naturally draws much of his statistical information 
from American sources, and some of it will probably 
be novel to English readers ; for instance, the striking 
connection between toy pistols and tetanus which has 
been observed in the United States. The typhoid 
statistics of American cities will also be viewed with 
a chastened satisfaction in view of our own more 
favourable figures, save only for Belfast. It may be 
regretted that, in treating of diphtheria, Dr. Stern¬ 
berg has not laid more stress on the importance of 




April 14, 1904] 


NATURE 


557 


bacteriological examination of‘the throat and nose in 
convalescents and in mild sore throats associated with 
diphtheria epidemics, since there can be little doubt 
that this is one of the most important sources of danger 
in the spread of the disease. We note also the un¬ 
accountable omission of bleaching powder as a dis¬ 
infectant for tuberculous sputum, this substance, on 
account of its solvent powers on mucus, is now well 
recognised as far superior to any other chemical dis¬ 
infectant for the purpose. 

Those who are acquainted with the Progressive 
Science Series will be prepared to find the book well 
printed and got up. The illustrations are few in 
number, but fairly good, if we except a poor figure of 
the diphtheria bacillus on p. 193 There is an excellent 
index 


PHYSIOLOGICAL CHEMISTRY . 

Practical Physiological Chemistry. By Dr J A 
Milroy and Prof T H Milroy Pp vm + 201, 
interleaved (Edinburgh and London William 
Green and Sons, 1904 ) 

A Laboratory Manual of Phystological and Patho¬ 
logical Chemistry for Students of Medicine By 
Prof E Salkowski Translated from the second 
German edition by Prof \V R. Orndorff Pp ix+ 
263; with ten figures and a coloured plate of absorp¬ 
tion spectra. (New York: John Wiley and Sons, 
London. Chapman and Hall, Ltd , 1904) Price 
10 v 6 d. net 

HE first work under notice is divided into 
two main portions, the first qualitative, the 
second quantitative, and the subjects of chcmico- 
physiological interest are treated in a thoroughly 
prat tical and systematic manner The book is 
written by those who have the necessary know¬ 
ledge of both chemistry and physiology combined with 
experience ‘in teaching The result is a book which 
can be warmly recommended, and one which is 
perfectly trustworthy and free from error It probably 
includes more than is usually done by students in a 
practical class with only a limited time at their dis¬ 
posal. It will be necessary for Lhe judicious teacher 
to select Lhc portions which he regards as essential, 
the large number of exercises will render this in one 
sense easy, though in some cases we see there may 
be a difficulty in ihoosing what shall be omitted where 
all is so excellent and so clearly explained A few 
plates of important pieces of apparatus, of certain 
crystals and of absorption spectra are appended. We 
could have wished to see rather more illustrations of 
this kind, but this minor defect can be remedied in 
future ediLions 

Prof. Salkowski's name is a guarantee in itself that 
the student of physiological chemistry cannot fail to 
find much that is excellent and useful in any Work he 
may write, and there is no doubt that this manual, 
either in the original German or in the present English 
translation, should find its place on the shelves of any 
well equipped physiological laboratory There arc 
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certain methods of investigation which Prof Salkowski 
has elaborated, and others at which he has particularly 
worked, some of a complicated nature not usually 
found in text-books of this kind; it is these which the 
advanced student or the investigator will find best 
treated in the present volume 
We cannot say that wc think Lhe book well suited 
for students’ class work. This is no doubt largely due 
to the difference between German and English methods 
of teaching The systematic practical class which 
forms such an important feature in the medical schools 
of Gre.it Britain and America is almost unknown in 
Germany There each student works independently 
m the laboratory at times and for periods which best 
suit him, he is left to worry out the problems very 
largely by himself For the first-rate man this is a 
first-rate method, but the mam bulk of the students do 
not receive such a thorough grounding as under the 
English system The book is far too elaborate for 
the average studrnt, though not complete enough in 
all directions for those engaged in original research 
'lhc worst fault of the manual is its want of system, 
and no doubt this arises from the German method or 
want of method just alluded to. 'lhis was particularly 
striking as wc had previously been reading the book 
by Prof Milroy and his brother In this book the 
rational method is adopted of describing first the de¬ 
tection of the elements in an organic substance, Ihen 
follow rhapters on the three mam classes of physio¬ 
logical compounds, carbohydrates, fats and proteids; 
from this we pass by natural sequence to Lhe foods, 
the digestive fluids, the excretions and so forth Prof 
Salkowski, on the other hand, starts with the examin¬ 
ation of milk, and LreaLs the properties of the proteids 
ris a sort of appendix to the study of that fluid, 
although the principal protcid of milk is by no means 
a typical one. Next follows a chapter on muscular 
tissue, a complex subject for a student only just start¬ 
ing work A study of gastric juuc succeeds this, and 
a chapter on the blood is sandwiched between that and 
the study of saliva The pancreas, Lhe bile, the urine, 
the liver, bone, faL and egg follow in the order named 
Exactly the same thing i«s seen in each individual 
chapter, thus in that on the quantitative analysis of 
urine, we find several methods given for estimating 
urea, but instead of all coming Logether, they arc 
separated by sections dealing with the estimation of 
uric and and creatinine We notice also that the 
book is not thoroughly up to dale, this has been 
remedied in some cases by additions made by the 
translator, but in other rases, notabljr in the chapter 
0.1 muscle, this has not been done The translation 
has been well tarried out, and Prof Orndorff has done 
wisely in omitting the very large portion of the origin*! 
work which deals with inorganic chemistry 

It is quite right that a translation of Prof 
S.tlkowski’s book should have appeared, it is a book 
with a deservedly high reputation, and has much to 
recommend it, our criticisms are mainly directed to 
show that it is not suitable for Lhe average student of 
medicine on account of Lhc manner in which the sub¬ 
ject# arc presented to him 
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OUR BOOK SHELF 

An Attempt towards a Chemical Conception of the 
Kther By Prof D Mendcl6cff Translated by 
George Kamensky. Pp 51. (London Longmans 
and Co , 1904 ) Price 2 s net 
Tins tract, by the famous chemical philosopher whose 
siventiL'th birthday has recently been welcomed by the 
congratulations of the whole scientific world, contain', 
the views of the author of the periodic la\V with regard 
to the classification under that law oF die recently dis¬ 
covered inert gases Prof Mcndelfa IT places hydrogen 
at the head of Ins group 1 , containing the metals ol 
the alkalis, and makes a special group /era for the 
inert gases He gives his reasons for thinking that 
in this group there are two elements lighter than 
helium One of them, of density about 02 compand 
with hydrogen, he identifies with corumum, the source 
of the characteristic spectrum of the solar corona 
Such a gas could not, 111 accordance with the views 
first promulgated by Stoney, be lelamcd in the cat ill's 
atmosphere, blit might be prominent in the higher 
legions of that of the sun. The othci, which he feels 
justified in taking of extremely low density, he pro¬ 
poses to identify with the ether, winch tannot be held 
by any heavenly body, but is spread through all space 
No mention is made of Maxwell's classical objection 
that the etlwr cannot be molecular, for if it were, all 
the energy of the universe would have been transferred 
into it. He noLcs incidentally, in connection with the 
uni form scale and composition of the universe, Lh.it 
most stars the masses of which are known are of the 
same order of magnitude as the sun He flunks the 
condensation of ether towards the massive stars is ton- 
net led with their intense radiation He also thinks 
that the activity of Lhe molecules of radium must be 
connected with a special condensation of ether around 
them, for his opinion, stated with reserve and. with¬ 
out the certainty which he felt with regard to his views 
on the periodic law, is entirely against any breaking 
up of molecules or degradation of elements into other 
forms, and he therefore rejects, the idea of electrons. 

The obvious criticism on this is that he thus puts 
aside all the modern ideas as to the nature of radiation 
and electric action, and as to physics in general He 
thinks, in fact, that the transmission of light will 
prove a more complex affair than the simple ideas of 
undulalory propagation on which it is now founded 
He thinks that there is only one type of substance, and 
that a “ working hypothesis ” type of ether, by which 
h' 1 means a scheme of relations defining a substance 
with properties different from those of ordinary matter, 
must be ruled out. He now gives to the world these 
ideas which he has entertained, because he thinks 
that there may be little time left to him, and in the 
hands of others they may come to development 
Though much at variance with the modes of thought 
of students of modern physics, one admires in reading 
about them the same originality and allusive sugges¬ 
tion that make his 11 Principles of Chemistry M such 
an attractive book J L 

Monographieen aus der Geschtehle der Chemic 
Herausgegcben von Dr, Georg W A Kahlbaum. 
vu, Heft (1) Jakob Berzelius. Von H. G Soder- 
baum Nach der worthchen Ubersetzung von 
Ennlie Wohler bearbeitet von G. W A Kahlbaum 
(2) Amedeo Avogadro und die molekular Theone 
Von Icifio Guareschi Dcutsch von Dr Otto 
Merckcns. (Leipzig - Johann Ambrosius Barth, 

1903 ) 

Dr Kahlbaum continues to put all chemists under an 
obligation to turn by the successive issue of his valuable 
monographs on the history of chemistry The volume 
before us is of special interest from the fact (hat the 
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first part of it is a carefully edited translation of an 
autobiography of Berzelius The statutes of the Royal 
Swedish \cadomy of Sciences require that each newly 
elec ted member shall deposit an account of his life ana 
work at the Lime of bis election, and that he shall add 
Ui it at slated periods so long ns his membership con¬ 
tinues. The ■ 1 li tobiography before us is the result of 
that regulation 

It was translated into German, in the first instance, 
by Miss Emilio Wohler, lhe daughter of lhe eminent 
chemist, Inmself a pupil and hlc-long friend of the 
great Swedish chcmisi, with lhe cooperation of Dr. 
Kahlbaum, and has been carefully edited and annotated 
by Prot Suderbaum No contribution lo the personal 
history of chemistry that has appeared within recent 
years surpasses m mtcrcsL this account by Berzelius of 
his own life It is nciessnnlv condensed from the 
veiy circumstames in which it was prepared, but 
all essential features of the career of its author down 

10 1840, a few years, therefore, before his dcaLh, arc 
indicated 

I'hc second monograph, on ” Amedeo Avogadro und 
die Molekular Theone,” is by Prof Jaho Guareschi, 
and has been translated into German by Dr Otto 
Mcrckens 

It is a conrisc account of the rise of molecular 
theories in chemical and physical science, and of 
Avogadro's connection with the subject Incidentally 
the author deals with the attempts made bv Dr. Debus 
to transfer the credit hitherto associated with the name 
of tile Italian physicist of being the first to indicate 
the generalisation that equal volumes of gases under 
comparable conditions of temperature and pressure 
contain the same number of molecules to John Dalton 

The discussion will be of interest, especially to 
English chemists. At the same lime, it can hardly be 
said to be convincing or to advance the matter much 
beyond what is generally rerogmsed as its true 
position 

De Vi Phystcd ct Imbecdhtate Darwtmand disputavit 

Franctscus Gultelmus Bam, Art mm Magister Pp. 

103 (Oxford and London James Parker and 

Co., 1903) Price 2s 6 d net. 

We gather from this work that its author was present 
as a boy at Darwin's funeral in Westminster Abbey, 
and had his toe trodden on by the King himself, then 
Prince of Wales; that the impression produced on him 
was such that he determined to devote himself in future 
years to finding out who Darwin was, and that having 
now succeeded in this laudable endeavour, he cannot 
visit the British Museum of Natural History and look 
up at the statue on Lhe staircase facing the entrance 
without being seized by inextinguishable laughter. 

11 It is this curious incarnation of philosophical poverty 
and unsnentific perversity,” he exclaims, "who is 
elevated into a scientific deity A theory-blinded and 
arbitrary denier of Nature’s organic and creative power 
is worshipped as a god in her own temple, every object 
in which gives the He to his creed ” “ The theory of 
Darwin," he says in another place, 11 is the ne plus 
ultra of human stupidity It never could have 
occurred, except to one incapable of understanding the 
corollaries of organisation * but once having occurred, 
it never could have been retained and defended, except 
by one who was capable of systematically ignoring 
whole classes of animal organisation, and attending 
only to instances that prove nothing at all ” But 
Darwin is not the only victim of the author's indigna¬ 
tion. Of another name, scarcely less famous than 
Darwin’s, we read that “ the ravings of an old woman 
in a lunatic asylum would be wisdom in comparison 
with the latest views of this eminent philosopher.” 
What, we may ask, is the cause of this lamentable 
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collapse on the part of modern men of science 7 The 
explanation offered is simple it is merely that Lhey 
have learned their method from “ that unfortunate 
being J. S. Mill I consider the authority of J S Mill, 
and the fact that his 1 Logic 1 and ‘ Political 
Economy ' were and still are text-books in the Uni¬ 
versity of Oxford, to be a national disaster, and almost 
equivalent to destroying English intelligence in the 
germ " Most of the opinions here advanced are of 
equal weight with the foregoing 

We have let the author of this elegantly printed book¬ 
let speak for himself Hr abounds in humour both 
of the conscious and unconscious vanrly, the latter 
predominating F A D 

Bray and Environs (Bray, Ireland Published and 
Sold by Arthur L Doran, 1003 ) Price is net 
Mr Doran .lias produced a chreiful and original lilLlc 
guide to the gateway of the Wicklow highlands, and 
devotes five pages to the botany, geology, and orni¬ 
thology of the district In thr botanical part he relics 
on the careful work of Mr K Lloyd Praeger (“ Irish 
Topographical Botany ”), published by the Royal Irish 
Academy, but he does not seem to have uLilised the 
admirable naw memoir to the Dublin area, prepared 
by Mr Lamplugh and his colleagues, when drawing 
up his geological notes This Geological Survey pub¬ 
lication, including Killiney and many of the places 
mentioned, should be refened to in the next edition 
Messrs Ussher and Warren may then also appear as 
authorities in the section on the Irish birds 

But the present book is distinctly attractive, and full 
of quaintly expressed ideas Anyone who reads the 
quotations from the Venerable Bede and Dr Ravcrty, 
the medical superintendent officer of health, set in 
juxtaposition on p 5, cannot fail to seek further, confi¬ 
dent that he is in pleasant hands Some of the refer¬ 
ences owe their sparkle to a touch of irony, such ns 
the unkind mention on p 11 of Mr Evans and lus 
votive offerings Apropos of this, the holy well in 
Mr Barrington's land in co Dublin, with its twentieth 
century offerings of rags, is mentioned quite naturally 
° n P 35 Archaeologists will note a profound signifi¬ 
cance in the very simplicity of Mr. Doran’s words, 
and will, it is to be hoped, visit the old-world valley 
with no other feeling than respect 'Ihc present writer 
was once guided there in the gathering dusk, when 
Dublin, ten miles distant, seemed to lie, by another 
measure, thirty centuries away 
The mention of this obscure well, and of the little 
used but singularly picturesque route round Carnck- 
gollogan (p 89), will serve to show the perceptive 
spirit in which Mr Doran has written for the tourist 

G A J. C. 

Senior Country Reader 111 By II H M 
Buchanan, BA Pp. vm + jg^, uiLh 143 illustra¬ 
tions (London Macmillan and Co, Ltd, 1904) 
PrUe 2s 

An enthusiastic reception may be predicted for this 
volume 011 the part of boys and girls in rural schools 
who have studied Mr Buchanan's previous books in 
this senes. There is a surprising amount of inform¬ 
ation provided, but it is generally presented in a 
sufficiently interesting manner to avoid wennnoss on 
the part of the young reader. The subjects treated— 
such as manuring, crops, cottage gardens, pigs and 
poultry— arc just those which engage the practical 
attention of the children out of school, and about which 
they must know something after leaving school It 
Is clear from the beginning that Mr. Buchanan writes 
from personal experience m agricultural pursuits, and 
this fact will inspire the confidence of the student, 
while the numerous good illustrations will make quite 
clear what is being described | 
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• LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions 
expressed by hts correspondents Neither can he undertake 
to return, or to correspond with the writers of, refected 
manuscripts intended for this or any other pari of Nature. 
No notice is taken of anonymous coiiiminucafionj j 

A New Mineral from Ceylon 

Sixct writing last week, 1 have made lurthcr experiment’s 
on the cubical mineial, and have myself carefully examined 
the rarth constituents lhc statement made last week, that 
there is unlv an insignificant amount of thunum promt, 
must be modified On rc-determining the equivalent of the 
crude o'c.ilale, prepared after the j Uriuin metals had been 
separated by treatment with potassium sulphate, it has come 
out higher than I expecti d , indeed, assuming the metal 
present to be a tetrad, its atomic weight is even higher 
than that of thorium—about J 40 , as the mean of two closely 
concordant di u rnnnations 1 he lower equivalents men¬ 
tioned in the previous UtLer were determined as fractions 
of the double potassium suIph.iLr, prepared on a large scale 
1 his high alomii weight points to the preseme of unknown 
elements of higher atomic weight than thorium, indeed, 
the mineral appears to be of very complex composition 
It may be lmulcnrally remarked that the crude oxalate 
mentioned above must have inn I lined all the cerium group, 
and if any considerable proportion of the dements of this 
group is present, the amount of the element with higher 
alomic weight than that of thorium would have to be pro¬ 
portionately increased 1 he high radio-activity would point 
to the presence of the elements obtained from thorium 
residues mentioned by Prof Uaskervilk, which he states 
to be radio-active 

r I he equivalent was determined by comparing the weight 
of oxide from a known weight of oxalate with the pcicentage 
of oxalic acid, as determined by titration of another sample 
of the same preparation Y\ 111IAM Ramsvv 


1 hf letter dealing with the composition of a new mineral 
from Ceylon contributed by bir W Ramsay to Nature uf 
April 7 (p Sjj) revenh rertam discrepancies between the 
analytical results obtained with This material at University 
( ollege and those of the Scientific and Iechnual 
Department of lhe Imperial Institute recorded 111 Prof 
Dunstan’? letter on this subject (March 31, p 510) Sir 
\V Ramsay’s results indicate that this mineral is practically 
free from thona, whereas ihose recorded by Prof Dunstan 
show that it is particularly rich in this oxide As Prof 
Dunstan is al present abroad, and therefore unable at the 
moment to comment on Sir \V Ramsay’s letter, 1 may 
be permitted to direct attention to two observations men¬ 
tioned by Sir W Ramsay, which appeal to be open to 
question 

lie stales that the oxalate obtained fioni a solution 
of the mineral is soluble in excess of a solution of 
ammonium oxalate, and that this reaction excludes the 
presence of thorium met ils of the cerium group, and 
points to rhe presence of /inomum I his inference is nnt 
in harmony with the observation recorded by Bahr (AnnaUn, 
1HO4, 132, jji), lh.it thorium oxalate ir ru/iiMr in excess 
of ammonium oxalate, a fut since confirmed by Bunsen 
and by Braum r (Journ them hoc , 1898, 73, 051) 
Further, the solubility of the thorium salt in excess of 
ammonium oxalate has been used by llintz and Weber 
(Zeit .Inn/ Clnm, 1897, 3b, 27) and by Glaser (ibid, p 
213) as a method of separating thona from nionmle and 
smnlai minciuls It would appear, therefore, that ihe 
principal evidence brought fmw ird by Sir W Ramsay in 
support of his conclusion that the mineral contains no 
Ihoria in reality supports Prof Dunslan’s statement that 
it is rich in this oxide It may he added that the solubility 
of the oxalate obt'lined from the mineral in ammonium 
uxal.itp had already been observed in this Department 

Sir W Ramsay appear-, lo be of opinion that the principal 
constituent of the mineral is the oxide of a new tetrav dent 
element with an equivalent of about 447 If this were the 
easf the specifu gravit\ of the mineral would probably be 
Less than H j, whereas the dcierminntions«of this constant 
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made hero and at University College indicate that its specific 
gravity is about 9, and this figure agrees fairly well with 
that required for a mineral containing 75 per cent of thorin 

T A Henry 

Sucntihr and Technical Department, Imperial 
Institute, S W , April 11 


Attraction between Concentric Hemispherical Shells 

Hy the usual method of Legendre's functions I have 
arrived at the following result If two thin attracting 
hemispheres, masses M and M\ radii a and a f (a-, ffl 1 ), are 
placed so that the rims lie in one plane and the centres 
coinude, the resulting altraction is £ M M , /a‘ 



1 rom tliiii result we cum hide that we may replace M' 
by any number of thin henusphi ncal Miells (radii sub¬ 
ject to the conditions th it the di nsitv of any shell is uniform, 
and that the total mass of all the shells is M' 

r lhe result is so rr markable and simple that one looks 
for an elementary pi oof 

iVrhaps some of your readers may be ible to suggest 
° np (iEOROK W. Wmklh 

Physical Laboratory, The University, Glasgow, March 28 

Mn G W Walker tills me that he has sent to NaTiinh 
his interesting problem of (lie mutual attraction between 
two uniform LOiuentrii hemispheiaal shells, bounded by 
a luinniun diametral plane 1 he following elementary solu¬ 
tion has 01 mi red to me Call the outer shell A and the 
inner H Now let another hemisphere A 1 be added to A 
so that instead of the hemisphere A we have a complete 
and uniform spheric d shell surrounding H The attraction 
between the complete sphere and B is zero, if, as is here 
understood to be the case, the attraction between the 
parhiles follows the Newtonian law Hence the attraction 
F of \ on B is equal and opposite to the attraction of A' 
on B But the forte exerted by A' on 1 ) is obviously equal 
and opposite to the attraction which would be exerted by 
A on a hemisphei e added to H so as to ronvert it into a 
complete spliern al shell Hence the force exerted by A on 
the inner sphere thus completed would be 2F, and this 
attraction is the same as that which would be exerted on 
a part h le of double the mass of B plated at the rentre 
Ihe attraction V of A on 11 is therefore that ivhirh would 
be exertrd by A on a partule of mass equal to B placed at 
the centre, and the same thing holds for the reaction of B 
on A Mr Walker's result is therefore established 

He may go a step beyond the problem as proposed Let 
the diametral plane hounding 11, the shells remaining con¬ 
centric, make any angle with the diametral plane bounding 
A I hen, by the same proas* of completing the sphere 
by adding A' to A, we see that the attraction exerted by 
A on B 19 equal, ind npposirc 111 direction, to that which 
would be exerted by A on a hemisphere added to B to 
complete it in its new position But the attraction of A on 
the inner sphere thus rompkted is equal to that which would 
be exerted M A on a partule of mass equal to twice that of 
B situated at the centre, and therefore the whole pull 
■exerted on U by A, in any direction, is equal to the force, 
in that direction, exerted by A, on a particle of mass equal 
R situated at the centre A Gray 

The University, Glasgow, April 6 


Curious Formation of Coal 

In Nature of January 14 (p_ ago) Mr Henry Hall de¬ 
scribes a vertical deposit of a carbonaceous mineral in a 
wooden trough into whirh water from a coal mine had been 
Oelivered for three years This interested me very much, 
as many years ago I described a similar carbonaemus 
mineral lining • vertical cracks in a sandstone near 
wn isoil vm AaI 


Whangarei, in New Zealand (Trans N Z Institute, vol, 
111 p 251, 1871) 

1 hope that Mr. Hall will make further observations and 
experiments on this singular phenomenon to see whether he 
is right in his explanation F. W Hutton 

Museum, Christchurch, New Zealand, February 25 


Photographic Effect of Radium Raya 

It is interesting to note how pictures of the portions In 
relief on coins, medals, &c , can be obtained by means of 
radium rays The coin or other object is pi.iced directly 
in contact with a photographic plate which is enclosed in 
an envelope opaque to light A few milligrams of radium 
bromide, contained in the usual imca-i nvered box, are placed 
some distance above the plate, and (he whole lefL for several 
days After development it is found that a clearly defined 
picture is obtained of the portions in relief on the under 
*ides of the coins Pictures have thus been obtained of the 
porLions in relief on silver toms (half-crown, sixpence, 
threepence), also of a name engraved on a moiher-of-pearl 
seal 'len days w'is the time of exposure when ten vnilll- 
giams of radium bromide were placed six im hes ahove the 
plale, and the tom was a threepenny bit Ten days also 
in the case of a half-crown when live milligram'- were placed 
ij inches above Ihe plate * 

lhis radium effect was first shown at my last lecture 
on radium al the College of Snence, Newcastle, on January 
1(1, and has been shown at my subsequent lectures 

Henry Stroud 

Durham College of Science, Newcastle-on-ne, April 9 


ON THE MEASUREMENT OF CERTAIN VERY 
SHORT INTERVALS OF TIME 
\ CCORDING to the discovery of Kerr, .1 layer of 
bisulphide of carbon, bounded by two parallel 
plates uf nict.il and thus constituting the dielectric of 
a condenser or leyden, becomes doubly refracting when 
the Icyden is 1 harged The plates, situated in vertical 
planes, may bo of such dimensions as 18 cm long, 
3 cm high, and the interval between them may be 
o j cm , the line of vision being along the length and 
horizontal If the polarising and analysing mcols be 
set to extinction, with their principal planes at 45 0 to 
the horizontal, there is revival of light when the leyden 
is charged. If the leyden remain charged for some 
lime and be then suddenly discharged, and if the light 
under observation be sensibly instantaneous, it will be 
visible if the moment of its occurrence be previous to 
the discharge, if, however, this moment be subsequent 
to the discharge, the light will be invisible The 
question now suggcsls itself, what will happen if the 
instantaneous light be that of the spark by which 
Ihe Icyden is discharged’ It is evident that the con¬ 
ditions are of extraordinary delicacy, and involve the 
duration of the spark, however short this may be. 
The effect requires the simultaneity of light and double 
refraction, whereas here, until the double refraction 
begins to fail, there is no light to take advantage of. 

The problem thus presented has been very skilfully 
treated by MM Abraham and Lemoinc (Ann de 
Chimic. t xx, p. 264, iqoo) The sparks are those 
obtained by connecting the leyden with a deflagrator 
and with the terminals of a large Ruhmkorff coil fed 
uith an alternating current It is known that if the 
capacity be not too small, several charges and dis¬ 
charges occur during the course of one alternation in 
the primary, and that while the charges are gradual, 
the discharges are sudden in the highest degree. If, 
as in the present case, the capacity is small, it is 
necessary to submit the poles or the deflagrator to a 
blast of air, otherwise the leyden goes out of action 
and the discharge becomes continuous. Under the 
blast, the number of sparks may amount to several 
thousands per second of time In this way the in- 
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tensity of the light is much increased and the im- 
piession upon the eye becomes continuous, but in other 
respects the phenomenon is the same ns if there were 
but one spark. 

In order to obtain a measure of the double refrac¬ 
tion, which is rapidly variable in time, somewhat 
special arrangements are necessary At the receiving 
end the h^ht, after emergence from the trough contain¬ 
ing the bisulphide of carbon, falls first upon a double 
image prism, of somewhat feeble separating power, 
so held that one of the images is extinguished when 
the leyden is out of action, llic oLhcr image would 
be of full brightness, but this, in its turn, is quenched 
by an analysing nicol When there is double refrac¬ 
tion to be observed, the mrnl is slightly rotated until 
the two images arc of equal brightness This equality 
occurs in Lwo positions, ana llic angle between 
them may be taken as a measure of the effect A full 
discussion is given in the paper referred to 

The fimtencss of the angle, w r hich in my experi¬ 
ments amounted to iz”, is a proot that Lhe light on 
arrival at the CS a still finds it in some degree doubly 
refracting .To obtain the greatisl effect lhe leads 
from the leyden Lu the defl.igrator should be as short 
as the case admits, and the course of Lhe light from 
the sparks to the CS tt should not he unnecessarily pro¬ 
longed lhe measure of the double rcfracLion, and in 
an even greater degree the brightness of the light as 
received, are favoured by connecting .1 very small 
leyden directly with the spark terminals, but the* advan¬ 
tage is hardly sufficient to justify the complication 

The observations of Abraham and Lcmoinc bring 
out the striking fact that if the course of the light he 
prolonged with the aid of reflectors so as to delay by 
an infinitesimal lime thf* arrival at the CS a , the oppor¬ 
tunity to pass afforded by the double refraction is in 
great degree lost, and the angular measure of the 
effect is largely reduced There is here no change in 
the electrical conditions under which the spark occurs, 
but merely a delay in lhe arrival of lhe light 

The optical arrangements which I found most con¬ 
venient in repeating the above experiment differ some¬ 
what from those of Lhe original authors The sparks 
are taken at a short distance from the polarising nicol 
and somewhat on one side, and in both cases they arc 
focused upon the analysing nicol When the course 
is to be a minimum, the light is reflected obliquely by 
a narrow strip of mirror situated in the axial line, and 
focused by a Jens of short focus placed near the first 
nicol. This lens and mirror are so mounted on stands 
that they can be quickly withdrawn, and by means of 
suitable guidance and stops as quickly restored (o their 
positions Tn this case the distance travelled by the 
light from its origin to the middle of the length of CS a 
is about 30 cm. 

The arrangements for a more prolonged course arc 
similar, and they remain undisturbed during one scl 
of comparisons. The mirror is larger, and reflects 
nearly perpendicularly; It is placed upon the axial line 
at a sufficient distance behind the sparks The light 
is rendered nearly parallel by a photographic portrait 
lens of about 18 cm. focus, the aperture of which 
suffices to fill up the field of view unless the distance 
is very long. In all cases the eve of the observer is 
focused upon the double image of the interval between 
the plates of the CS ? leyden 

The earlier experiments were made at home some¬ 
what under difficulties For the blast nothing better 
was available than a glass-blowing foot bellows; but 
nevertheless the results were fairly satisfactory 
Afterwards at the Royal Institution the use of a larger 
coil in connection with the public supply of electricity, 
and of an automatic blowing machine, gave steadier 
sparks and facilitated the readings An increase of 
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about one metre in the total dislancc travelled by the 
light reduced the measured angle from 12 0 to 6°, so 
that the lime occupied by light in traversing one metre 
was very conspicuous 

It is principally with the view of directing attention 
to the remarkable results of Abraham and Lemoine 
that I describe the above repetition of their experi¬ 
ment, but I have made one variation upon it which is 
not without interest In this case the spark is placed 
directly in the axial line and at some distance behind, 
which involves the use of longer leads, and therefore 
probably of a lower degree of instantaneity The 
additional retardation is now obtained by lhe insertion 
ot a 60 cm long tube containing CS 3 between the 
sparks and the first nicol, and the comparison relates 
to the readings obtained with and without this column, 
nil else remaining unlouchcd The di(Terence is very 
distinct, and it represents the time taken in traversing 
the CSj over and above that taken in traversing the 
same length of air It should be remarked that what 
we are here concerned with is not the wave-velocity 
in the C\S 2 , but the gron^-velocity, which differs from 
the former on account of the dispersion 

In the above experiments the leyden, where the Kerr 
effect is produced, is charged compsfralively slowly 
and only suddenly discharged For some purposes the 
scope of the method would be extended iF the whole 
duration of the double refraction were made compar¬ 
able vviih lhe above time of discharge This could be 
effected somewhaL as in Lodge’s experiments, where 
a spark, called the H-spark, occurs between the outer 
coatings of two j'ars at the same moment as the A-spark 
between their inner coatings The outer coalings re¬ 
main all the while connected by a feeble conductor, 
which does not prevent the formation of lhe B-spark 
under the violent conditions which attend the passage 
of the A-spark The plates of the Kerr leyden would 
be connected with the outer coatings of the jars, or 
themselves constitute the 11 outer ” plates of two- 
ley dens replacing the jars Ravi eioh 


ENTROPY . 1 

N Nature, April 30, 1903, there is an article entitled 
11 Entropy,” describing at some lenglh the great 
practical use which the engineer now makes of the 
diagram Engineers very ignorant of mathe¬ 
matics are able with clearness and certainty to make 
quantitative computations such as used to task the 
powers of mathematicians I'he problems so easily 
worked out .ire very numerous and of a useful, 
interesting character, and mistakes are not easily 
made. O11 the other side of this question, in a notice 
of Mr Donkin's translation of Prof. Boulvin's 11 The 
Entiopy Diagram and its Applications” (Nature, 
May 4, 1899), it was pointed out that such books were 
doing much harm because they made an illegitimate use 
of the H diagram Thus I say Of course we 
may, if we please, say that when steam is released to 
the condenser, we may imagine the whole change be 
occurring in the cylinder itself; only we ought to re¬ 
member that we are substituting a very simple hypo¬ 
thetical process for a very complicated reality, which 
has almost nothing in common with it We ought to 
remember that the very pretty, beautifully complete, 
cyclic *0 diagrams, which we obtain from childish 
assumptions, may get to be looked upon by students, 
and even by ourselves, as having a real meaning.” 

It is evident that this misuse of the tt diagram is 
too prominent in Mr Swinburne's mind, and that 
he (ails to see the real usefulness of * to engineer*. 

1 ” Entropy or Thermodynamics from an Euginecr'i Standpoint and lhe 
Revmibillcy of Thermodynamic* 11 By Jamei SwAburne Pp ■+■»- 
(Wen min* ter Archibald Con si able and Co ) Price 41 fW net 
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He seems lo Lhink it easy io sludv some of those 
irreversible changes which even the greatest of mathe¬ 
matical physicists have been afraid of, and it is my 
ungrateful duty lo say that he is so ill equipped for I he 
study th.it he does not comprehend the elementary 
principles of ihonnnd) namirs Even in the last page 
of this book he states that thermodynamics 41 is per¬ 
haps the most slippery branch of scicnrc there is ” 
lie does not seem to know that in the books con¬ 
demned by him there is an exact study of some irre¬ 
versible processes, surh as the wiredrawing of steam, 
and that the If diagram lends itself to the study of 
another nirversible process, the efflux of strain from an 
orifice 

I take it that this mintal phenomenon is not, after 
all, curious, it is often exhibited when men of 
great individuality refuse to lake the usual point of 
view, refuse to use words in the exact sense in which 
other people use them, and create a scientific language 
of their own which prevents mutual understanding 
with other peopli Mr Swinburne shows that he has 
aiot been able lo sLudy I he subject from the usual 
s>( lentific point of view , he has a ulw of his own 
much like that of David Deans in religious matters 
lie says — " So far as I am aware there is not any 
work on the steam- or gas-engine in tins country that 
gives a correct definition of entropy " Throughout 
the book he is everywhere severe upon other writers. 
** Most treatises on physics, English and foreign, con¬ 
tain incorrect definitions of entropy ” We wonder 
whether any English writer W'ould be particularly 
pleased in being told that his treatise was held by Mr 
Swinburne to be one of the exceptions to this sweep¬ 
ing indictment But at p nq he goes further 
41 I know of no writer who has tried lo give any sort 
of explanation of what is meant by entropy, except 
that it is the quantity factor of heat, which is ob¬ 
viously nonsense ” 11 As a young man, I tried to read 
thermodynamics, but l always came up against 
entropy as a brick wall that stopped my further pro¬ 
gress ” Of course it was not the simple idea of 
entropy with w'hirh wc try to make all students 
familiar which stopped his progress It was Mr. 
Swinburne’s own idea, and any persevering person 
who manages to get through this book will say that 
this idea of entropy (or these ideas, for there .ire many 
and inconsistent) has not only stopped Mr. Swin¬ 
burne’s progress, but may send any ordinary man into 
a lunatic asylum 

He has not only a view of his own about thermo¬ 
dynamics, but a painful examination shows that he 
has several ]>oints of view of his own When he 
occupies one of these his statements sound quite 
orthodox, but presently the reader finds that he has 
completely changed his point of views and it is ex¬ 
ceedingly difficult for even a painstaking reviewer to 
find out wdiat particular kind of mistake he is making. 
He is dealing with a mathematical subject, and yet he 
will not keep to one definition of any of the quantities 
he is dealing with Borau^ of certain old Lerms 
such as ” latent heat *' being in use, he seems to think 
that in thermodynamics we do not use the word heat 
In a definite sense, and from all that the ordinary 
writers of treatises say he is not sure that to them 
external work is not heat or chemical energy or elec¬ 
tron-flights or the energy of pedesis (pp 11&-117). 
He himself takes great liberties with the word, and it 
Is quite evident that he believes heat lo be something 
not yet defined and not yet measurable. He some¬ 
times uses the word correctly as meaning heat re¬ 
ceived by the working substance; but mostly he thinks 
of tieat as something in the working substance, and 
in the majority of such cases what he calls heat is 
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what we should call “ intrinsic or internal energy 11 
(set. pp 15, 1(1 and 32, where he uses “heat’ 1 and 
“ internal energy ” indifferently) 

Thus, at p 124, after some vague phrases which 
Ik* seems Lo regard as a definition, he says, 11 this 
definition of heat includes the heat that makes things 
hot, aiul locomotive heat in general, and it also in¬ 
cludes * latent heat 1 at constant volume, but only part 
of anv misnamed 1 latent heat ’ that includes any 
Iorm of external work It includes latent heat of 
fusion, of vaporisation apart from external work, 
and of allotropic modification. What is most 
heterodox is that it includes chemical energy.” It is 
hardly believable that in a dynamoal illustration (p 
108) he should imagine the momentum of a system 
of two colliding bodies to be increased by the collision, 
in opposition to the most fundamental, most elemen¬ 
tary principle of mechanics Possibly, as in the tase 
of entropy, he attaches a novel meaning to such a 
term as momentum Men who use the poundal will 
l)** interested in a statement on p 57 —■” But as we 
have the foot-pound and I think, the poundal, as 
units of energy I mention only a'few of these 

curious things without comment, because any adequate 
comment w'ould almost seem to be a personal insult. 

He possesses the power of persuasively stating or 
implying as a major premiss some general notion of 
his own and then drawing the conclusions which he 
wants to draw For example (p 136), “ The fact that 
certain units in thermodynamics have no names goes 

10 show that the science is not fully developed. 
Measurement is an essential in science ” In the first 
part of this he implies the great major —a scienre is 
not fully developed (as no science is fully developed, lie 
means ‘‘ is badly developed ”) unless the units of the 
quantities dealt with have names. Is dynamics badly 
developed’ And is there a name for the fundamental 
unit of all, the unit of momentum’ In the second 
part he implies that there is no measurement if there 
are no names for the units Is there no measure¬ 
ment’ Is Lhere 110L the most accurate measurement of 
momentum’ Is mathematics, is Euclidean geometry 
a science’ What arc Euclid’s names for the units of 
length or area or volume’ Is astronomy a science? 
What is the name for the units of force or momentum 
used by Newton? He immediately proceeds to give 
ns an example that there is no name for differences of 
temperature according to the absolute Kelvin stale. 
I think that he docs not mean the nbsoluLe scale of 
1848, because that scale is only of historical import¬ 
ance , he probably means the perfect gas scale invented 
by Clausius in 1850, which Kelvin showed in 1854 to 
be independent of "the nature of the working substance 
--well, why c'an he not be satisfied with the name 

11 degree Surely he might have tried to suggest a 
better name. 

The name Rank is used by many English speaking 
people for the British unit of entropy, and k even 
appears sometimes in examination papers; it is most 
appropriate But of course, it would be out of the 
question to expect Mr Swinburne to use an existing 
name, so he wishes to have the word Claus used for 
the British unit of entropy. Rankine used this unit 
always, it is impossible to imagine that Clausius ever 
did, or that any person not an Anglo-Saxon ever will. 
This may merely indicate love for the foreigner. 
Rankine, Cotterill, Ewing and others have given great 
ains to perfecting tables of the properties of steam. 

know that my students and I spent some months on 
tables that 1 myself have published. But the only 
tables of which Mr Swinburne makes mention are 
certain American tables which are obviously incorrect 
in very important particulars. Reeve’s tables are 
certainly elaborate enough, but every one of the 789 
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values of the volume of a pound of steam happens to 
* rang. 

He says (p 68), “ The whole nomenclature of thermo¬ 
dynamics demands re-modelling M Of course we all 
know that there is much in scientific nomenclature 
which we should like to re-arrange, but his sweeping 
denunciations are mostly applied to Lhings that are 
quite correct For example, “ To measure the heat 
received at constant pressure or temperature by a 
1 specific heat at constant pressure 1 or 1 a specific heal 
at constant temperature ’ is absurd ” The book is full 
of this sort of statement, delivered with Lhe air of C.ito 
the Censor, accompanied by very clever un-Ca(o-hkc 
gibing such .is might be expected in a cheap monthly 
magazine when lhe writers arc poking fun at scientific 
persons 

It is often quite impossible to find out the author's 
line of thought For example, on p 50, where he 
s>ays, “ dp on the other hand is a complete differential 
in terms of the ordinates of the state diagram in which 
/>v = R0, but it is not a complete difTercnti.il with refer¬ 
ence to Lhe external work or piston co-ordinates 
of the YVjitt diagram ” No reader of this book 
can fail to notice ih.it Mr. Sw inburnc has some 
novel idea as to the mrnmng of “ a lompletc differ¬ 
ential, M and I have given much thought to Liu 
above cryptic statement hoping Ll1.1t II would 
throw light upon this interesting matter, but, 
alas 1 it sLill rests in the deepest kind of obscurity 
Want of clearness does seem, somehow, to be inherent 
in his study of this “ slippery 11 subject, for in a foot¬ 
note (p 35) he states that “ Kankine is not clear about 
his 1 thermodynamic function 1 ” (now called entropy 
by orlhudox persons) 11 Tie certainly did not develop 
the idea of entropy and Us relation to waste which 
forms the basis of this book No doubt a man of his 
ability, if he had written on steam engines somewhat 
later” (Rankine’s book on steam engines, published in 
1859, is not altogether unknown), “ would have been 
not only porfei tly correct, but also clear and un¬ 
ambiguous in his statements and definitions M It is 
evident that Rankinc and Bahrain, the great hunter of 
Omar Khayyam, have something m common, and that 
in this note Mr. Swinburne departs more than usual 
from the attitude promised bv him on p 4, Lhat he 
was not writing "in any spirit of superiority 11 One 
is inclined to use the language of Tennyson addressing 
Dutwer Lytton, “ What, you a Timon, 1 ” but it 
is better not to quote the w-ords; they are omitted from 
the later editions of Tennyson 

Probably the obsiunty is deepest in connection 
■with the meaning of a pv diagram He says 
<P 49)- " There is considerable confusion as to 
the meaning of a pv diagram, lhat is to say, as 
to what p means in an irreversible change As a pv 
or Watt diagram is . .” I beg to tell Mr Swin¬ 
burne that a Watt diagram is not what anybody means 
(unless when speaking casually and hurriedly) by a 
pv diagram, that in thermodynamics wc are dealing 
with a quantity of stuff the v, p and t of which arc 
supposed to be know 11 at each instant, and that if we 
are not so dealing, if we have irreversible changes, to 
speak of the pressure of the stuff is to talk nonsense, 
to speak of a pv diagram is to talk nonsense He 
says (p 71), ** If the common statement that the area 
of a Bp is the same as or proportional to that of the pv 
diagram were correct ” (it certainly is correct) " there 
would be . , and all steam and 1 gas engines would 

have an efficiency of — M I can explain the 
meaning of this very incorrect statement only on the 
assumption that Mr Swinburne does not know the 
cycle of a,steam or gas engine The context shows 
that he means by 0, and 0 a (at all events in the case 
of a steam engine) the highest and lowest tempera- 
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Lures Now even on the Rankinc cycle of the perfect 
si earn engine the above efficiency is not reached, and 
an\ other steam engine cycle, i ven if reversible, known 
to us, has .1 smaller efficiency that lhe Rankinc cycle 

] Lhink I bill most of Mr Swinburne’s mistakes arise 
somehow from a belief that it is easy, or ought to 
be easy, to explain exactly what occurs in irreversible 
processes, and if without attacking other people he set 
Inmself lo such a study, even so ill equipped as he 
seems to bt Tor the Lask, lie would have the sympathy 
of all studmts of ihermodyn.imus Most certainly it 
would be dangerous fur me to trilicise him, for 1 
myself have given hosiagcs to fortune in lhat some 
six years ago I published an attempt to study what 
occurs w hen steam is released from a cylinder, and the 
oilier irrcveisihle operations in a sttam i_ylmder The 
lale Prof Fil/geiald commended my aLLcmpt, but I 
must confess that although 1 gave much thought to the 
matter 1 published it with some expressions of dissatis- 
failion 1 must, however, say something about Mr 
Swinburne's discovery, which resembles the famous pill 
to prevent earthquakes, namely, his 0* diagram. If 
0 is absolute tempera Lure, 0 tfy is the increase of energy 
“in the form of heat m the body itself “ Close study 
shows lhat he here means the heat energy received 
by the body during a small ihangc minus the work 
done in the body*'' expansion Well, this is what we 
orthodox people call intrinsic energy dE We may put 
it, then, in this way if dH is the heat received by a 
body the p and 0 of which are the same throughout, 

0 <f x~ dE = dII -p dv, 
or 

dx — dE /0 = dV \/0 — p dv/ 0 . 

Now Mr. Swinburne uses ,1 0^ diagram to show the 
changing state of the water-steam stuff, and so means 
what w t c mean when we say that d% is a complete 
differential As, lo Mr Swinburne, the subject is, 
as he himself says, “ slippery,” I would ask him to 
take no difficult case, no irreversible case, but lt> 
take any pv diagram of any steam engine, and 
he will find thaL he cannot close his cycle in a 
&X diagram In Tact when p and v and 0 and E and 
P all return In their old values at Lhe end of a cycle 
X does not do so Ihis happens to be n matter of 
mathematical proof, for if dH = k d0 +1 dv, Mr 
Swinburne's d x cannot be a complete differential 
unless I is equal to p That is, the substance must be 
one the intrinsic energy of which is .1 function of its 
temperature only \ perfect gas has this property 
t hanging w iter-steam certainly does not possess it 
If his disievery is found to he worthless in all cases 
where w’p have 11 pv diagram where we ran test its 
value, why should we think it oT worth for irreversible 
cases of whnh we know so little'' 

Probably the most curious of his conflicting notions 
about entropy is w r hat he develops in chapter iv 
When heat is being conducted along a bar or through 
a plate from furnace to water, he speaks of the great 
growth of entropy It is useless to point out lo him 
the importance of keeping to one definition. But 
surely even he musL see that there is something quite 
inconsistent in two of his ideas First, that if the 
state nf a quantity of stuff is known, its entropy is 
known This is, of course, a mere statement of the 
second law of thermodynamics, and he occasionally 
admits its truth Second, a thin slice of bar which i"s 
conducting heat keeps in the same state all the time, 
and yet it is losing entropy continually, that is, it is 
giving out more entropy than it receives. He 
introduces a new idea quite inconsistent with his other 
idtfes, thaL entropy is something which may travel 
from one body to another. He grudfjlngly allows us 
to talk of heat being transferred, or any kind of 
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energy being transferred, but cheerfully introduces this 
new idea of a peripatetic entropy. 

The fact is, so soon as a man departs from the 
mathematical definition of a quantity like entropy, he 
is in danger of all sorts of inconsistency Conduction 
of heat implies that temperature is not ronstant in the 
thinnest slice of a bar or portion of fluid, and we have 
no right to speak of the entropy of a portion of stuff or 
of its pressure or of its temperature unless it is in the 
same slate throughout It is obvious Lhat under¬ 
lying Mr Swinburne’s statements throughout this 
book iL is not always the entropy of a quantity 
of stuff that lie thinks of, it is oflen the entropy 
of a quantity of heat, just as if \vc said — 
Heat H in Lhe furnace .it a high temperature 0, has 
entropy in the water of the boiler 0„ is the 

much lower temperature, and Lhe entropy H/* a is 
much greater than in the furnace, and so on 
Wherever there is conduction or any kind of 
irreversible operation there is a growth of entropy 
This sort of representation is familiar to .ill users of 
the 00 diagram, but they know how to put the matter 
quite dearly (see Naiuke, April jo, njni) without 
using terms in a wrong sense, without (onfusion of 
ideas, without condemning wholesale what other men 
have written, without contradicting the fundamental 
laws of thermodynamic s 

This notice may seem to be unduly long, I may 
seem to waste valuable space in Nailjrk and give un¬ 
due importance to an unscientific book But unhappily 
it is necessary Mr Swinburne’s vague denunciations 
of writers on thermodynamics in Inters and articles 
to the engineering papers have done n great deal of 
harm to young engineers, and I ain peculiarly bound 
to the very ungrateful task of pointing out his mis¬ 
takes A writer who proves that Lhe earth is fiat de¬ 
serves no notice, for he can do no harm, but although 
Mr Swinburne’s heresies are just as unscientific, just 
as absurd, they must be noticed and -condemned He 
uses a jargon which sounds quite scientific to a young 
engineer; he involves a readei in lus mistakes so 
persuasively that if this reader is an earnest young 
engineer I feel sure that he must get utterly dis¬ 
couraged with the idea that the study of thermo¬ 
dynamics can be of any use to him Probably the 
best of antidotes to this poison are the two articles in 
Nature referred to at the beginning of this notice 

John Pfrrv 


iGRlLULTURAL EDUCATION AND 
RESEARCH IN INDIA 

T* ,E last mai1 bnn ff s a n issue of the Allahabad 
Pioneer, containing the resolution of the Govern¬ 
ment of India regarding the establishment oF an agri¬ 
cultural college and research station at Pusa, in Bengal 
It will be remembered that Mr Henry Phipps gave a 
sum of 20,000/ to be devoted to whatever object of 
public utility (if possible in the direction of scientific 
research) the Viceroy might prefer, and on the decision 
to create with this sum an imperial centre for agri¬ 
cultural investigation Mr Phipps increased his 
donation by another io.oooZ It was at first proposed 
to make the existing laboratory at Dehra Dun the 
nucleus of the new work, but the superior advantages 
offered by the estate at Fusa have resulted in the 
decision ” to make Pusa the headquarters of lhe 
Imperial Agricultural Department, and to establish 
there the laboratories required by the experts, com¬ 
bining with them farms which will offer every con¬ 
venience for practical work, and an agncultyral 
college." ForjJiis purpose the estate has been trans¬ 
ferred from the Government of Bengal to the Govern- 
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ment of India, and thc r existing staff at Dehra Dun 
will move to Pusa when the laboratories are ready, 
whuh is expected to be in September, 1905. 

The agricultural college is intended to serve not 
only Bengal, buL the whole of India, and to provide 
a supply of trained men, who " will be required to 
fill posts in (he Department of Agriculture itself, such 
ns those of assistant directors, research experts, super¬ 
intendents of farms, professors, teachers, and 
managers of court of wards and encumbered estates M 
At the research institute it appears that Lhe staff 
is to consist of two ihemists, one being specially 
concerned with bacteriology. tw T o botanists, one crypto¬ 
gams, the other " biological,” and an entomologist 
This scheme ought to grow’ into an institution of 
lhe utmost value to India, a country which is full of 
agricultural industries, involving great interests, yet 
proceeding wholly by rule of thumh tempered by 
occasional analyses performed in London Systematic 
investigations of the conditions of the industry on the 
spot have been wanting except laLLerlv among the 
lea-planlers of Ceylon and Assam Indigo growing 
affords .1 case in point; for years it was obvious 
Ihiit the natural product was going to* meet with 
severe if not ruinous competition, yet nothing was 
done until the artificial indigo had reached lhe position 
of being able to undersell the Indian arliele, then at 
last a chi mist and a bacteriologist were hurried out 
to try to save the failing industry. But how tan the 
most eminent scientific man be expected to descend 
[mm Europe like the god from the tar and revolu¬ 
tionise an old and complicated business at sight’ 

The new institute at Pusa will be well siLuated 
among some of the best agricultural developments in 
India, so that the scientific- staff will hive an oppor¬ 
tunity of learning where their skill can be of service 
lo the cultivator, and of trying to keep this or that 
industry m a healthy condition instead of being called 
upon to resuscitate it when m cxlrtm i« There may 
be even now a chance for the grower of indigo if 
only he is given some of the systematic scientific effort 
which has hitherto been the monopoly of his 
competitor 


NOTES. 

I'kiss messages from New York contain an account of 
lhe discovery, by Prof Baskerville, of lhe University of 
North Carolina, of two new elements possessing somewhat 
remarkable properties By distilling thorium oxide in a 
quart/ lube wilh carbon and chlorine there are produced 
u greenish condensable vapour to whirh the name 
bemliuni is given, and a crystalline, pinkish substance 
whuh adheres to the quartz tuba and is named larulmium, 
whilst a certain quantity of Lhuna remains unchanged in 
the lube Prof Baskerville has at his disposal 5 grams of 
carolinium and 2 5 grams of berzilium, presumably in the 
form of volatile chlorides In a lecture before the Chemists' 
Club Prof. Baskerville exhibited the two elements in a 
darkened room, and showed that each of them is capable of 
shedding an illumination through tubes of copper, bran, 
iron and glass, all covered with cloth Further investi¬ 
gations arc in progress, in which Prof Zerbnn, of Berlin, 
will cooperate. 

Pro* R W Boyce, FRS, has been appointed a special 
advisory member of the committee of the African trade 
section of the Liverpool Chamber of Commerce on matters 
relating to health and sanitation. 

Reuter’s Agency Is Informed that the British Antarctic 
vewl Discovery 3 with Captain Scott and his staff, Is not 
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likely to return to England befrre the autumn It is ex¬ 
pected that the relief ships Homing' and Terra Nova will 
sail direct for home 

A Reuter message Trom Montreal, dated Apul 7, states 
that "The Board of I rude has decided In take steps to 
second the proposal of the Lundon Chamber of ( ommerre 
to organise lours throughout Canada for English university 
graduates, as moved at the Congress of ( hamhers of Com¬ 
merce held last summer " 

The opening meeting of the Snuologu d Soucty will be 
held at the School of hiunomus ,md PolitKal Sikikp, (.hire 
Market, W C , on Monday next, April 18, when Dr E 
Westermarrk will read a paper on woman in early civilisa¬ 
tion The following papeis have also been arranged -- 
May ib, Mr I rani is (_i.il ton, F R S , on eugenics its 
definition, scope and aims, June 20, Prof E Durkhtim 
and Mr V Branford, on sociology and the social sciences , 
July iH, Mr Patrick Geddes, on civics as applied 
sociology 

M dp Fonmei lk writes that at a recent meeting of French 
meteorologists in Pans M Bouquet de la Grye delivered an 
address 111 which he reTc'ired to the extent of the work of the 
French meteorologii al service 'lhe number of stations in 
connection with the service sending observations twice daily 
to Pans is 126, of which 72 are in foreign parts and 7 are 
mountain observatories During 1903 it appears that sixty 
storms visited the coasts of France, of which fifty were 
announced by telegrams Ninety per cent of the storm 
warnings published in lhe Press were verified During the 
same year the meteoiological kites reached the great height 
of 50(10 metres The conclusion of the speech of M Bouquet 
dc la Grye was devoted to the work of Sir Norman Lockyor 
on the connection between solar and terrestrial phenomena 

Some of the effects produced by the high altitudes 
traversed by lhe Tibet expedition weio referred to last 
week (p 540) Imperfectly conked food caused indigestion 
among the troops, and congealed oil led to difficulties with 
the magazines of the rifles Commenting upon these points 
a correspondent of the iuncs remarks — 11 Any tiro in 
physical science could have told the military authorities 
that at 15,000 feet above the sei oil ceases to be a lubricant 
and becomes a rlog Also lhat the temperature of water 
boiling in an open vessel falls roughly two degrees Fahren¬ 
heit for every 1000 feet you ascend lie could also have 
given the remedy in both cases. Our men ought to have 
had pure glyrerme to lubricate the locks of their rifles and 
Maxims They ought to have had cooking-pots with air¬ 
tight lids furnished with simple safely valves blowing off 
at a pressure of 15 lb on the square inch Then they would 
have had no trouble either with rifles or cooking lhe 
tiro could also have pointed out that the elasticity oF springs, 
and especially of certain kinds of spring, is greatly affected 
by temperature, and lhat it would have been well to test 
the Maxims at such temperatures as they would certainly 
have to encounter 11 


weather report of April 1 last, for instance, contains the 
I daily lsubarK 1 harts for March i-io, together with tubular 
, statements us hitherto of the ten-dav results of pressure, 
temperature, and rainfall at stations in North America, 

! Europe, and intermediate islands 

1\ several papers descriptions have recently appeared of 
a “ novel method of eln trie traction,’ 1 in which the current 
is employed to generate steam in an ordinary locomotive 
boiler by means of an electric furnace The system is 
obviously very wasteful of powrr from a thermodynamic 
point of view, and lhose who wish to learn what the waste 
would amount to under actual tonditlons will find a letter 
on the subject, by Mr Arnold G Hansard, in Knowledge 
and SttniUfic News for April 

A\ interesting account of the Imperial University of 
1 olcyo is contributed to a recent number of the Popular 
Stiencc Monthly by Mr Naolud6 Yatsu It will probably 
interest European readers to learn that " in so remote a 
time as the eighth century a university had already been 
established in Japan that included suih modern divisions as 
schools of medu me, cihus, mathematics, history, and that 
some of the ti xt-liunks rinploynd at that remote period dealt 
with such sulijuls -is Lhe diseases of womrn, materia mrdira 
and vetermaiy surgery, types of text-books which appear to 
have been unknown in European countries until about 1000 
years later ” 

A rfcent number of the Revue gJintrah' di s Sttcnees con¬ 
tains 1 short note on the Arnold eleclropneumatic system of 
traction, the object of which is to overcome the difficulties 
connected with electric traction by alternating currents con¬ 
sequent on the variable velocity of the train Tile motor 
in this rase consists of a stator and n rotor, of which the 
latter is directly fixed to the axle of the wheel The stator 
is, however, free to rotate, but by doing so it operates on 
a condensing pump connected with an air engine, which 
in its turn works on the wheels When the train is running 
at a speed corresponding to synchronism, the stator remains 
at rest, and the apparatus then works like an ordinary 
alternate current motor In starting the train, on the other 
hand, the pneumatic action is brought into play, the 
necessary synchronism being maintained bv the rotation of 
the stator. 

A rAPFR has been communicated to the Vienna Academy 
by Dr N Ilerz on a generalisation of the so-called 
“ problem of eight points " lhe pioblem mav be stated 
as follows - 11 from any four points the twelve angles 
subtended by four objects arc measured, or if from any 
three points the twelve angles subtended by hvc points 
arc measured, then the relativn positions of the eight points 
arc completely determined lhe importance of the problem 
is obvious in connection wiih the photographic survey of 
unexplored districts, as by comparing the relative positions 
of the same five objects on three different plates, a plan of 
the region can be constructed with greater precision than 
is possible with sketches 


The Deutsche Seewarte has inode a very useful addition 
to its international ten-day weather report by the issue 
of charts showing, for 8h a.m each day, the dis¬ 
tribution of atmospheric pressure over the North Atlantic 
between the continents of North America and Europe by 
means of isobarlc lines, with arrows denoting wind direc¬ 
tion and force The positions of the areas of high and low 
barometric pressure are plainly shown, and are the more 
Interesting and valuable from rhe fact of the publication 
of the charts so soon after date The supplement to the 
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The catalogue of additions to the library of the Botanic 
Gardens, Kew, received during 1903, forms appendix il to 
the Bulletin and is printed ns usual on one side of the paper 
only, so that the titles may be cut out if desired 

A pamphlet dealing with diseases of the sugar cane has 
been received from the Imperial Department of Agriculture 
for the West Indies Thi9 contains the substance of three 
lectures delivered by Mr Lew ton-Brain, the official 
mycologist in Barbados, in which special consideration was 
given to the rind and root disease* As Sir Daniel Moms 
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mentions in the preEace, the rind fungus reused the damage 
to the canes In 1895, but this was overcome by the introduc¬ 
tion of a resistant variety. The root disease caused even 
greater disaster laBt year, and us so far no variety has been 
obtained which is resistant to its attack, the planter has to 
adopt more laborious and continuous measures of dealing 
with it 

Judging from the fact of its having reached a third edition, 
Dr Hoyle's " Handy Guide 11 to tbe Manchester Museum 
appears to be highly appreciated by the class of visitors for 
which it Is intended. 

Dr. R W Shui-eldt, in the January number of the 
American Naturalist, discusses the osteology and systematic 
position of the grebes and divers (Pygopodes) The author 
maintains his former opinion as to the probability of these 
buds bang the descendants of toothed divers more or less 
closely allied to the American Cretaceous Hesperomis, the 
grebes exhibiting the most marked traces of this relation¬ 
ship As the flightless Hesperormthid® themselves are 
doubtless the j descendants of flying types, so, in the author’s 
opinion, our modern grebes and loons may, if they survive 
long enough, become in the course of ages modified into 
forms incapable of flight 

Tiie biological articles in the January number of the 
Journal of the Straits Branch of the Royal Asiatic Society 
include an account of new Malayan plants by Mr H N. 
Ridley, a list of Bornean butterflies by Mr R Shelford, 
the description of certain Hymenoptera in the Raffles 
Museum at Singapore by Mr. P Cameron, and notes by 
Mr. G, B Cerruti on the Sakals of Batang Padang, Perak. 
Although it may be doubtful whether the forest aborigines 
whom the Malays designate Sakai are really true Negritos, 
Mr Cerruti's essay demonstrates that they ore certainly 
of a very low grade, being destitute of either written records 
or of signs to represent language. 

In the American Naturalist Mr R. S Lull continues the 
11 symposium ” on the adaptive modifications of mammals, 
taking for his text those induced by the exigencies of a 
cursorial mode of existence. Naturally the greatest modifi¬ 
cations occur in the limbs, but correlated with this is also 
an elongation of the head and neck in long-legged types. 
Adaptation for speed is further exhibited In the moulding 
of the shape of the body so as to present the minimum 
amoupt of resistance to the air, as well as in increase in 
heart and lung capacity to meet the extra expenditure of 
energy Finally, In the jumping forms we meet with an 
increase In the length and weight of the tail, which haa to 
act as a counterpoise As regards the feet, a reduction in 
the number of digits n a frequent feature, more especially 
among the hoofed forms, where the culmination in this 
respect Is attained by the existing members of the horse 
tribe and certain representatives of the extinct South 
American Proterothenlds, both of which are monodactyle. 

According to the report of the Marine Biological Associ¬ 
ation of the West of Scotland for the past year, which Is 
illustrated with a portrait of Sir John Murray, the station 1 
at Milford has undergone considerable enlargement and 1 
extension through the liberality of Mr. J Coats, jun. Not¬ 
withstanding the building operations, which commenced In 
May last, tbe work of nearly all the department! shows ayr 
excellent record for the year. It is satisfactory to learn that 
Sir John Murray, who has filled the office of president ter 
the last thiee years, has offered three prises of jol. iach 
for papers On tffat nuntber of subject! connected With the 
Wfcrfc of the association. The prices are given In memory 
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of the late Mr. F P Pullar, who was long associated wttfv 
Sir John in the bathymetrical survey of the Scottish 
and who lost his life In an ice accident In February,' Ipoi 
11 These prizes are open for competition to Investigator* 
from any part of the world who conduct observations hi the 
several subjects at the Millport Marine Station, and who 
produce at any time before January 1, 1905, papers Which, 
in the opinion of a committee of three scientific men, to be 
nominated by the Association and by Sir John Murray, Shall 
be deemed to be of sufficient value to merit publication. 1 ' 

Prop Lose, whose work on artificial parthenogenesis If 
well known, has recently succeeded in causing the fertilisa¬ 
tion of the egg of the sea-urchin by the sperm of the star¬ 
fish. This interesting result has been brought about by 
altering the constitution of the sea-water, preparing an 
artificial sea-water (NaCI loo, KCI 2 s, MgCI, 7 8, 
MgS 0 4 3 8, CaCl a a In half gram-molecular solution), and 
rendering it slightly alkaline with caustic soda (0-3-04 c.c 
of deci-normal NaOH per 100 c.c of the solution) In this 
some 50-80 per cent of the sea-urchin (S. purpuratus and 
5 franascanus) eggs may be fertilised In a abort time by 
the addition of living sperm of a starfish (A ochracea). The 
eggs form a membrane of fertilisation, and at the proper 
time segment and develop into swimming larva. The ulti¬ 
mate development of these hybrid larva has yet to be 
observed (University of California Publications, Physiology, 
\ol i p No. 6, 1903). 

Thh problem of the further development of Halterldium, 
a blood parasite of birds, and its definitive host has until 
now remained unsolved Schaudinn has recently published 
an exhaustive paper on the cycle of development of a 
Halterldium of the little owl (Athene noctva ). He traces 
the further development of the parasite in the middle In¬ 
testine of the common gnat, Cute% pipiens, and finds that 
in this insect it becomes a well defined flagellated organism 
or trypanosoma The male and female gametes conjugate 
in the mosquito, and certain of these cells develop Into 
asexual trypanosomes, others into thick trypanosomes having 
female characters, and others into small slender trypano¬ 
somes having male characters. The parasites congregate 
in the poison-gland of the insect, whence they are Injected 
Into a fresh host when it bites The trypanosome forms 
then attack the red blood cells, enter these, and Ipse 
their flagella, becoming the intra-corpuscular Halterldium 
foims once more Schaudinn re-names the parasite 
Trypanosoma noefuae (Arbeit, aw d. balnrl, Gsmud- 
HelUamU, xx., Heft 3). 

It Is quite dear from the report of the council and 
proceedings of the Hampstead Scientific Society for the year 
1903—a copy of which has been received—that the associa¬ 
tion Is doing good and useful work, particularly at meetings 
of sections, of which there are three—astronomical, natural 
history, and photographic. The dumber of members now 
stands at 315, a total Increase of 39 members since the last 
report 

Thh first part of “ A Technological and Scientific 
Dictionary, M edited by Messrs. G, F» Goodchlld and C. F. 
Tweney, and published by Messrs. George Newnef, I44., 
has been received. It cooalstp of 64 pages, and opptotoe 
articles, definitions, and tarns of science and tjtebnolugy 
in subjects the oamea of wfeiefa begin letter* frtyjt 
A-B(ow). The dictionary |s to be coikqrietdd hi fifteen p^e, 
and each part coats a dhUting net. 

Mtsawe. Ham W~ Con, Lip., havrsMit us b^pyctfe 
new lltuttreted catalogue pf ttplr Induction cpjft, 
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wjitMn, X-ray tube*, apparatus for fluoroscopy and radio- 
^friphy, primary and secondary batteries, high frequence 
appitfitua, dynamos, and other instruments Many useful 
stalls as to the various Instruments are described; and the 
catalogue also contains about thirty pages of practical hints 
<0 beginners, which will prove of assistance to those who 
propose to work with Rfintgen ray, high frequency and 
«lectromedicaJ apparatus. 

A second edition of Prof. Stanislas Mourner's volume on 
Mi La Gdofogle experimental** " has been published by M. 
F6Hx Alcan, Paris The work contains many ingenious and 
instructive experiments illustrating the phenomena of 
geology and physical geography, and most of them can be 
peifompd successfully with very simple apphanres The 
original edition was reviewed in Nature in August, 1809 
<vol, lx. p. 388), and the new volume, though dealing 
essentially with the same subjects, is differently arranged, 
nnd includes much new matter. 

Prof. ^ Ostwald's 11 Grundlinien der anorganUchen 
Chemie n (Leipzig; Engelmonn, London Williams and 
Norgate), which originally appeared In 1900, and was re¬ 
viewed in Nature of April u, 1901 (vol. Ixiu p 557), has 
reached a second edition- The work provides students with 
a text-book in which chemistry Is developed from the outset 
In accordance with modern theoretical knowledge The 
book attracted immediate attention, not only on account of 
the author's eminence as a teacher and investigator, but 
nlso^ because of its plan of treatment. The new and revised 
edition will certainly meet with the same success as the 
original work, of which the edition of four thousand copies 
was exhausted in about three years 

A second edition of 11 Towers and Tanks for Water¬ 
works, 11 by Mr. J. N. Hazlehurst, has been published by 
Messrs. Wiley and Sons (London ■ Chapman and Hall, 
Ltd ). The book deals with the design and construction 
Of metal stand pipes and tanks for storing up water at a 
PUffldent elevation to provide adequate pressure for Its 
(traper distribution. A review of the original volume 
Appeared in Nature of September s6, 1901 (vol. Ixlv p. 
3*5)* Another work Just published by Messrs Wiley is the 
Algbth edition of 11 The Theory and Practice of Modern 
framed Structures, M by Messrs J. B. Johnson, C. W. 
Bryan, and F. E, Turneaure. This comprehensive volume 
, 11 designed for use In technical schools and by engineers 
hi professional practice. A largo part of the original work 
Kxas beep re-written, and many changes have been made 
In O ther parts to bring them into dose touch with modern 
ftactfOe. The new designs and Improvements in methods 

description, the practical character of the text and illus¬ 
trations, and the Use made of graphical representation, 
dtt&binO to make the volume one to which all students of 
Ongitieerlng should have Meek. 

UtmtaNATiQN of the molecular weight of solid 
d hydrogen, described by Messrs* Schenck and . 
hi a recent 'ttunbrir of the fisWchfs, has shown that 
1 Gompokodhas a more complex formula than that which 
Uktoflty been, assigned to it. ^he method employed 
tMttorAlmng the depression df the frearing debit 
Mhttfor Id febow phosphorus, and Ifta results obtatnedM 
{ I ttpeato that tbs moledjkar weight corresponds with tftyjit 
Md not with the simple formula "P K Hg. 

• correction of the hote-op fticfed*; 
** of March i# (p* 4 Wr 

eaphrtslon of ylron lb ffrtaCer than that 
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of a-iron, and all non-magnetic steels in which the iron 
is retained in the y form, such as Had field’s manganese 
steels, retain the large coefficient of expansion character¬ 
istic of this modification of iron M Guillaume adds that 
11 the function of nickel in the alloys is essentially to unite 
into a single change the two transformations Of pure Iron, 
and thus tf as M Osmond has shown, to eliminate altogether 
the 0 variety, then, on account of the state of mutual dis¬ 
solution in which the two chief constituents of the alloV 
are found, to create an equilibrium^ varying with the 
temperature, such that the transformation of a Into y iron 
and conversely takes place mer a considerable interval In¬ 
stead of being concentrated at a single point as in pure 
iron." 

A somewhat striking observation is recorded by Dorn 
in the Phystkahsche Zettschnft A tube of alkali-free Jena 
glass, containing 30 mg. of radium bromide, had been 
sealed up on December 3, 190s, in order that some experi¬ 
ments might be carried out on the supposed loss in weight 
of radium salts. Six months later, on May. 27, 1903, it was 
desired to open the tube. This was done by means of a 
triangular file, but as soon as the metal touched the surface 
of the glass the tube was pierced by an electrical spark so 
bright us to be clearly visible in broad sunlight close to the 
window, whilst the sound was mistaken by an assistant in 
the room for the discharge of an induction coil. It is 
suggested that the retention In the tube of the positively 
charged a particles and the escape of the negatively charged 
0 particles must have set up a potential difference between 
the inside and the outside of the tube so great that It was 
ultimately able to pierce through 04 mm. of glass. 

Tub electrochemical behaviour of radium Is discussed by 
Mr Alfred Coehn In a recent number of the BertcbU From 
the thermochemical data It would appear that the separation 
of the metal would be increasingly difficult in the senes 
Ca, Sr, Ba, but when a mercury kathode is used the voltage 
required is greatly reduced owing to the energy liberated 
in the formation of an amalgam, and the order In which 
the metals separate is- reversed. Thus It requires 0 a volt 
more to separnte strontium than barium, and o 35 volt more 
to separate calcium than strontium; if the senes were con¬ 
tinued radium should require 03 or 0-4 volt leu than 
barium, and metallic radium can actually be precipitated 
by barium amalgam Owing to the Very small proportion 
of radium in the crude broqslde it is impossible to effect a 
sharp separation if the metals except with an Impracticably 
small current density, but a considerable concentration may 
ba effected by this method. It Is of Interest to note that 
freshly prepared (unoxldliked) radium amalgam, like the salts 
of the metal, only slowly attains Its maximum activity, whilst 
the silver anode, which at first exhibits a very powerful 
Induced activity, soon becomes altogether inactive. 

The additions to the Zoological Society's Gardaqs "during 
the past week include a Maccarthy’s Ichneumon {Hcrpttfaa 
fulvtMetng) from Ceylon, presented by Mr. Arthur M 
Dowson.i R-N.; a Leadbeater’s Cockatoo (Cacatm lead- 
btatorl) from Australia,' presented by Mr. W. A. fttdte? 1 
a Cocteau's Sklnk {tfacroscuurn coeteaufy from the Cape 
Velde Meads, presetted by Mr k — Hastings \ two Pointed' 
Fttg* (Ditvegloetut pirftu), European, presented by Dr 
F. G. D. Drewitt; three Joys (Gerrufas ' glavutartiu), 
British, purchased; an Eland (Grier eafcna), q Mention 
(Gass mdrimoM), right American Timber Wolves (Corfu 
QttfdmuMfa ft Muscat Gazette'(Goisft? ftvttMttntft), born 
In the Omens; a Back $W*n etrataJ), bred In 
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OUR ASTRONOMICAL COLUMN. 

The Greenwich Section of the Astrographic Cata¬ 
logue —At the meeting of the Royal Astronomical Society 
held on March n, the Astronomer Royal gave the chief 
particulars concerning the first part of the Greenwich section 
of the International Astrographic Catalogue, which Is now 

S iite ready for publication The whole section comprises 
e region between declination +64° and +90°, whilst the 
part soon to be published deals with the region +64° to 
+72° inclusive, and covers 1077 square degrees, containing 
80,000 stars. From the results already obtained it is com¬ 
puted that the complete Greenwich contribution to the 
catalogue will include about 179,000 stars. 

In his communication Mr. Chribtie stated that the 
number of stars per square degree increases with the de¬ 
clination until a maximum is reached at +76°, this effect 
is probably due to the Milky Way A discussion of the 
relative magnitudes of the stars obtained on the catalogue 
plates has shown that stars down to at least the eleventh 
magnitude appear on negatives which received six minutes' 
exposure (the Observatory, April) 

The Computation of Elements fob an Annular 
Eclipse —A paper by Herr Zwack, secretary of the 
Philippine Weather Bureau, issued as a supplement to the 
Bulletin for August, 1903, explains the method used in 
computing the elements for an annular eclipse of the sun- 
The method uf successive approximations is illustrated by a 
detailed explanation of the procedure employed In computing 
the elements for the annular eclipse of March 17, 1904, as 
seen at San Domingo (Batanes Islands) and Manila (Luzon). 

Rapid Guanoes in a Sun-spot— In a communication to 
No 343 of the Observatory , Mr. Denning gives particulars 
of some rapid changes which he saw take place in a sun¬ 
spot on January as. The spot was -one of four in the 
north-west quadrant, and it had a triple umbra. Whilst 
Mr. Denning was observing, one of these umbra became 
greatly modified, and two new small spots appeared. Mr. 
Denning suggests that muLh valuable Information regard¬ 
ing the behaviour, the formation, and the cyclonic con¬ 
ditions of spots might yet be obtained by more persistent 
observation*. Solar observations generally terminate when 
the positions and forms of the spots have been recorded, 
and from these records valuable knowledge as to the period 
and loci of sun-spots has been deduced, but for about the 
last forty years very little consistent work has been done in 
pmsisiently noting the minute yet constant changes which 
take place in the disturbed regions about spots 
Mr Denning further suggests that daily observations ex¬ 
tending over several hours would probably produce results 
which would completely justify the outlay of the time 
necessary for making them 

Photographic Observations of Borrblly's Court 
(1903 A paper by Mr Sebastian Albrecht In No. a, 
vol. xix , of the Astrophysical Journal describes thirty^ine 
negatives of the comet 1903 c, taken at the Lick Observ¬ 
atory, between June aa and August 18 inclusive, with the 
Crocker telescope and the Pierson camera respectively. 

The negatives show two tails, one about io° in length 
and generally straight, the other about i 0 -5 In length and 
much curved In addition to these, occasional streamers 
developed and were generally fairly persistent, narrow and 
straight, sometimes emanating from the main tail, eome- 
from the coma. The modifications in the main tall 
which have been previously noted by the observers at the 
Nan terra and Yerkes Observatories are very prominently 
shown on the negatives secured at Lick on July 33, 24 and 
i6, three beautiful reproductions of which accompany Mr 
Albrecht ■ communication The negative of July 93 shows 
an entirely new.tall, having a length of about 4 0 and an 
angular width of^sbout 4 6, Issuing faun the head and pro- 
ceding the radius vector by about 6°. This feature Is not 
■hown on the negative secured on July S4. 

The pnppr also contains a discussion of the various 
ctun ^ toyi th^ 'with w>v«ral ttMw (Martha dlmendtiu 
^Dit* UB ,tir ** ln * ra "hown 
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THE EVOLUTION OF EMPIRE. > 

MO matter what may be the subject of Investigation* tbs 
process of evolution always appears as a prognp$va 
movement from the simple to the complex, from homo¬ 
geneity to heterogeneity. It Is ao In zoology when the 
simple self-contained cell by segmentation sets out on 'the 
upward path of organisation; it is so in sociology when the 
primitive homogeneous community through division ol 
labour takes the first step in civilisation, it Is so In artj 
it is so in letters, it is so In all the multifarious domains 
of human experience, and the evolution of empire forms no 
exception to the rule. In every case the method Is the 
same. The course pursued is a zig-zag or spiral, which 
tends now towards difference and agtun towards agree¬ 
ment, there is a constant ringing of the changes between 
variation and integration, and the goal is ultimately reached 
under the simultaneous or alternate influence of t|ie forces 
of separation and union 

In the cooperation of these apparently antagonistic 
factors towards a common end lies the paradox of all ages. 
It is the riddle of the sphinx which each succeeding gener¬ 
ation must solve or succumb Ancient philosophy made 
many good guesses at the truth Herakleltos, 500 b.C , 
wrote, " Opposition unites; from what draws apart results 
the most beautiful harmony, all things take place by 
strife." Empedokles a few years later spoke of creation 
as the product of love and strife, " From these come all 
things that are or have been or shall be " Still later Plato* 
referring to the teaching of Empedokles, wrote, 11 Being 
is many and one and is controlled bv hate and love; borne 
apart it is always borne together " 1 he Persians per¬ 

sonified the antithesis under the dualism of Ormuzd and 
Ahriman, the powers of light and darkness So universal 
is this concerted antagonism that it seems to be inherent 
in the very essence of things, and is doubtless a manifest¬ 
ation of the polarity which pervades creation Even In 
music, the most fugitive and intangible of arts, the procese 
of evolution through difference and agreement is dearly 
marked. The simplest music is in unison—to this succeeds 
a differentiation into various parti, and these are ultimately 
blended In harmony. So that the sequence, here as else¬ 
where, is from unity, through difference, up to union, the 
reintegration being more complex and in a far higher 
plane of performance than the uniformity from which |l 
was evolved. 

It was left for Darwin to focus the vague surmises of 
his predecessors and to demonstrate the systematic oper¬ 
ation of variation and Integration in the production of new 
forms. Science since his day has been occupied In applying 
his theory to fresh fields of Inquiry, and In no department 
has a richer harvest of results rewarded the investigator 
than in tradng the application of the laws of evolution hi 
the development of communities. 

Comte was of opinion that the most fruitful results would 
follow the process of sociological suggestion followed by 
zoological verification, and striking confirmation of the 
efficacy of this method is found In the fact that Darwla 
got the first hint of his discoveries from contemplating the 
dilemma of Melthus with regard to population* This 
sequence Is most rational, for selection has arrived at a far 
greater degree of finality and excellence In living foitat 
than in social organisms. In each case nature proeeedi 
by continual Invention and experiment and ruthless 
carding of failures, but in zoology the problems are rimptav 
because the factors are more determinate than In sociology* 
The rigorous dynamics of blood pressure ahd the Ibnltanait 
of speed of nerve currents are fixed conditions which up 
scribe the economic sice of the Individual. There conditions 
have existed since the beginning of the world-—(fee ftoeetfajty 
of rapid reaction to stfiduliis and of vaaeulfkr effldengfi 
has caused the elimination of the unwieldy ahtediiufl** 
monster* In favour of the marvellously ague apd 'CSftSejfr 
arterfallsjed modern carnivora. 1 ' ^ 

In sociological problems the hand of'nature la ftfllf that 
of the apprentice. New condition* as 
and transport have rendered preriout cOnetutef augMMfc 
The difference* hr speed of MtupunlrericMr to-ddy re dore* 
pared wfeh <300 years ago is fgnsMted by tjfefjret'Sht^ 
rew* of Queen BHrebeSria death 4*4 iwt reicfc'jMtih&in 
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jpf Dsgttbshlre until the Court «u out of mourning’, whereas 
to ta ji w ge announcing the death of Queen Victoria out¬ 
stripped the tun. It hai been well iald that the extent of 
the unit of government la determined by the facility of 
coifitauiiicatlon, so that In the age of electricity all former 
natrons In this respect have to be recast. 

Nature may therefore be said to be still In the first chapter 
ttf Generis in regard to social evolution. Probably with 
Abundant provision for autonomy the social organism may 
dventually Jt>e found to be capable of world-wide extension, 
and the poet's dream of the parliament of man and the 
federation of the world may at some remote epoch be 
realised But this far off event will not be hastened, but 
father retarded, by any premature attempt to snatch attain- 
(Vtent- A pebble dropped into a pond stirs in ever widen¬ 
ing waves the whole surface of the water, but the extension 
depends on the orderly progression of each succeeding circle. 
There are no sudden leaps in evolution “ From lower to 
the higher next, not to the top Is Nature's text " It is 
by timely limitation that the due furtherance of the process 
Is ensured 


The evolution of empire is of intense Interest to 
all, and is of vital importance to the British race, because 
It has stretched further afield and covers a greater and 
more diverse area than has ever been previously attempted 
The Idea which possessed many well disposed people at 
Che advent of the International Exhibition epoch that the 
future rivalry of nations would take place in a fair field of 
industrial emulation, that fiscal barriers would be abolished, 
and that war would soon become an anachronism, must 
now, to say the least, be pronounced as premature It Is 
true that the nation, which was formerly regarded as the 
finished social product, has become the raw material out of 
which empires are constructed The areas of government 
have consequently been extended, but it is only what may 
be regarded as division fences that have been removed. 
The ring fences are higher than ever The international 
nexus is still of the fearnest texture, and organisation must 
for a long period continue to be Intra- and not Inter- 
Imperlal. Those are the best cosmopolitans, and beat 
advance the destined solidarity, who pay due regard to the 
definite problems of the present. It is quite certain that 
the future will be attained by a continuance of the re¬ 
cognised methods of natural selection, namely, cooper¬ 
ation within the circle and competition without. It is well 
constantly to bear In mind the Invariable biological rule 
that organisation must increase with size. Mar® bulk 
Without adequate organisation only serves to Increase 
vulnerability. The view that the British Empire, the most 
extensive of all, can afford to remain leu organised than 
oily is a dangerous heresy Not further aggregation but 
Integration is the pressing need of the age, and the success 
which has in recent years attended the bringing of large 
areas under the federal film of government Indicates that 
In federation will be found the best means of uniting the 
Widely extended territories jrof Greater Britain. This In¬ 
dication is also supported by theoretical considerations, for 
federation affords the fullest scope for the variation and 
dfi adaptation to local condition^ so Indispensable to 
Jffbgrtsa 5 while at the, same (lma 1 It provides sufficient 
menradng .power to coordinate thd diversified elements 
for defence and mutual advancement. It combines firmness 
With flexibility, and reconciles empire end liberty. 

*■"!« the middle of last century the government of the 
chlollies from ttowning Street was found to be Impracti- 
and su$h qsntrelfagrioif would be doubly Impossible 
t that bofh Ini afid diversity have so greatly Increased, 
fie aMcadfiaw' alteration of statesmen the- only alter- 

_ _ Jl|il system appeared to be separation, 

l-toost aMiftdily finywt to Writ to loosen the bonds 
> facilitate toexeveranceof the colonies from the Motor 
•and ft waa la order to pave the way to this desired 
mat autonomy to granted. In adopting tojjp, 
to ttieWWere, ho waver* all unoensctopily mlnmrtng to 
Hftororaaif requirements of « chmbfrtod and not tyf a 
‘ 1 empire. ?or a; that stage to prime necessity 

-nlmatlon waa to provide to jplav for to 

to diverts circumstances of the Widely 
ixnfied. The remit *haf hem to to 
6f nations such as * Canada — J 
tfiafre: attained ,ta Individuality of tfarir 
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I without any diminution, but rather with an Increase, of 
attachment to to Mother Country. They are trill 
I daughters In their mother’s house, though mistress of their 
I own 

The requirement to-day Is for sufficient Integrating force 
| to bring the diversified elements Into organic union, so as 
to present a united front to the world and compete on equal 
[ terms with highly organised rivals. The harmonious evolu¬ 
tion of the empire will then Appear as an orderly sequence 
from the unity of the old colonial system, through to 
diversity engendered by the 11 beneficent neglect ” and 
apathy of fifty years ago up to the coordination of Individual 
but component nations in imperial federation. From the 
scientific standpoint the subject is fascinating, but to 
question that presents Itself to the practical British mind 
is whether It Is possible from a study of to mode of oper¬ 
ation of the laws of evolution not only to comprehend to 
past, but to derive guidance for the future 

The withdrawal of British troops from the colonies, 
although ut the time the step was greatly regretted, en¬ 
abled the local defences, by a partial elimination of red 
tape, to be organised on lines better adapted to actual re¬ 
quirements; and we have seen with what advantage the 
different contingents cooperated on the veldt Imperial 
countenance irfetead of discouragement to to development 
of similar Individuality in naval affairs might be expected 
to yield equally' good results Many statesmen, both at 
home and in the colonies, have expressed to oplnlpp that 
a mistake was made in granting fiscal autonomy'to to 
colonies. This is probably an erroneous view; uniformity 
would have hindered the requisite variation. BytUUiat ta 
no reason why, under an Integrating Influence, some form 
of coordination of tariffs might not now, with advantage 
be effected. 

In a federation many matters which an ordinarily 
under central control devolve upon the component States 
to-municipalities, and thereby congestion of the central 
Government |p avoided and autonomy is fostered. Thus 
the integrating' influence in no way checks to working' 
out of their own probleto by ,1to people on the spot who 
have to moat Intimate knowledge' of local requirements. 
The time U far distant yet when a federal legislature can 
be established, but the sooner a permanent council of 
advice Is erected -the better for the avoidance of blunders 
In colonial administration. The integrating process must 
In no way be permitted to stunt colonial individuality and 
initiative; these should be treasured as the qualities which 
have led to the pre-eminence of the race The refusal to 
crystallise into system is the characteristic of to Anglo- 
Saxon as compared with the Latin races, and from this 
capacity for variation springs the genius of the British race 
for successful colonisation and world-wide empire building. 

John A. Cockborn. 


A BOTANICAL LABORATORY IN THE 
DESERT .1 

THE great impetus given to physiological and cecoldgical 
E botany by the foundation of research laboratories 
within the tropes gives some indication of the latent possi¬ 
bilities of the new laboratory established In the desert, when 
the botanical problems awaiting solution are many and 
varied. While numerous observations have been ittpde upon 
the ntorphology of desert-plants, only a few detached 
physiological experiments have been conducted on them; 
yet the desert, with Its sharply marked and exaggerated 
characters, offers a favourable field for research into meat* 
fold jtoads Of physiological activity, and such resfiarih 
oaiuqr fait to bring to light truths having a general applica¬ 
tion to plants of all dimes. 

Again, Inquiries Into toe details of the geographical dis¬ 
tribution should yield much valuable information. Of to 
flora of a desert tract It Is known that many constituent 
stoat are descendants of outcasts from toe adjoining hum 
fertile lands, but that others belong to a few widespread 
odder* or genera Which reappear |n deserts far apart, and 
tout tow their antiquity of possession, and finally that 
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■till other constituents—few though they be—like 
Acanthpsicyos horrida end Wclwitscfna nurabihs , are 



F10 1 .-Saguiro or giun eicau* (CVrm^/M j) near Tucson, Arizona 
About 40 feat In Ji 


enigmatic and isolated species the presence of which defies 
explanation. On the geographical distribution of species in 
deserts questions present themselves In 


the desert give rise to self-supporting descendants, 
Ipomoea arborescent 11 a treh thirty feet in height, toottif 
remarkable assemblage of plants Is to be seen 1«i the setae'' 
desert at the harbour of Guaymas, in the salt waters of' 
which tropical mangrove plants (Avicennla and lUifecmtere) 
are growing side by side with typical desert plants, In¬ 
cluding two species of Cereus 

Quite apart from a desert climate, waste tracts can\b» 
induced by physiologically dry substrata, such as roegt, 
shifting sand, gravel, saline or alkaline soils, and those 
soils, or high winds, may accentuate the sterility of climatic 
deserts All these conditions are to be met with wtyMfl 
relatively easy reach of Tucson, Arizona, the site of the 
laboratory, as Is shown by the present report, written by 
Messrs F V Goville and D. T, MacDougal. Desert tracts 
occur varying from the most forbidding and bare areas 
with meagre floraB to richer ones like that near Tucton, 
the desert flora of which in an eastward direction gradually 
gives way to the luxuriant subtropical flora of eastern 
Texas 

The following particulars culled from the report serve to 
illustrate the great variety in the deserts within reasonable 
distance of Tucson laboratory. 

South of Tucson lies the desert of Chihuahua, 11 with a 
long stretch of sand dunes " Here the sand 11 siliceous, 
and Ir ucca radiosa, with Its immensely long horizontal 
roots, plays a great rdle as a sand-binder. 

The Tularosa desert, on the other hand, exhibits 9 re¬ 
markable area of white shifting sand, mainly composed of 
ralcium sulphate On these soluble “ white sands 11 JthwF 
triloba, forming hemispherical bushes, fixes the sand, M|d 
Populus fremontu lives 

Lying farther north than Tucson, the Colorado desert 
includes gravel-hills, sand-dunes, alkali-flats, as well as wet 
saline and alkaline spots Here occur unique groves of a 
fan-leaved palm, Neowashmgtonia filifeta, growing on 
alkali-encrusted soil above a moist clay subsoil Over 
portions of this desert 11 the vegetation is subject to n 
veritable sand-blast,'* which threatens to sever the telegraph 
poles at a height of two feet, and has carved the creosote 
bushes (Covillea) Into 11 most fantastic shapes u 

The report includes a record pf a few prelimInarv observ¬ 
ations made by Dr MacDougal, and a bibliography com¬ 
piled by Dr. w A. Cannon, the resident investigator Its 
value and interest are enhanced by twenty-nipo excellent 
photographs of vegetation in the deserts. 

For the establishment of this laboratory botany owes a 
debt not only to the munificent founder, Mr Carnegie, 
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numbers. For instance, why are certain 
species limited to sped Ac areas of a 
large continuous desert? Competition 
among the component plants is practi- 
Lally eliminated, save, perhaps, in the 
seedling stage. Is the restriction of 
area a consequence of temperature, and 
therefore indirectly one of - 'lineage, or 
Of the chemical or physical nature of the 
■oil, or of a number of factors? The 
vast North American desert district 
affords admirable opportunity for 
answering these and other questions, as 
it stretches, with small interruptions, 
from Mexico northward to the heart of 
the United States, and its different areas 
display differences in their Awns ^ The 
Mexican deserts, for instance, give 
blurred impressions of an enfeebled 
tropical flora, inasmuch as they include 
HasmatoxyJon add Guaiacum, which ere 
absent farther north. The Sonora 
desert in Mexico shows a somewhat ex¬ 
ceptional feature in the marked pretence 
of climbers, Including malpigJuaceous 
Hanes and two other remarkable pMnte, 
a tuber-rooted straggling Cereus and 
the tend/llled cucurbTticeous ftorotfls# 
tOHQtae, which in form recalls Testa- 
dinarla. Yet In this same .detert then is not want- I byr also fa the. suggwnr' of the 
lug ^dence In favour of the view that climbers driven wto J Cmrltta. 

NO. > 798, VOL. 69] 
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fireballs visible in the spring 

MONTHS. 

'1'fllOUGH ordinary shooting stars are rare m the second 
* 1 quarter of the year, fireballs appear to be moderately 
numerous and to afford definite evidence of some interest* 
lag systems which, like the comets of short period, move 
in difgct orbits with small intimations. Many of these 
systems remain uncertain, and necessarily so from the 
(Hecumstances, for fireballs are usuall> secii accidentally, 
4nd often only by persons who are unable to record them 
accurately But every year fortunately adds something to 
our knowledge of these interesting and brilliant visitors, 
'they are occasionally witnessed and described by practised 
observers, I heir real paths computed, and the accumulated 
data now enables us to discover the special periods when 
fireballs ar» usually abundant and to determine the posi¬ 
tions of qmie of their principal radiant points 

I have just completed a comparison of the dates of more 
than 100 fireballs (the majority of which appeared over 
England) seen during the last ten jetirs in the spring 
quarter, and find the more prolific epochs to have been as 
under.— 

April l-S, 8 - 13 , and 19-32, Ma> a-6, li-ifi, 24-28, and 
June 8-io.* 

A discussion of many hundreds of fireballs observed before 
1890, which 1 undertook some years ago, indicated also the 
dates May 31, June b-7 and 38-30. The Junp fr-7 epoch 
nearly corresponds with the more reient one of June 8-iu, 
the absence of leap year in 1900 and other causes having 
probably made the dutc of occurrence a little later 

Observations this year nt the following epochb will be 
likely to add to our knowledge of these striking objects, and 
If Is hoped they will be specially looked for during the 
earlier part of the night, for fireballs are more numerous 
during the two or three hours after sunset than at later 
times — 

Fireball Epoch Noicb 

April 19-22 LyrJd epoch There Will be slight moonlight. 
v May a-6. Aquaria epoch. Partial moonlight. 

May 11-16. Moon invisible. 

May 24-28 Bright moonlight. 

May 31. iB 11 

Jane 6-7. No moonlight in evenings. 

June 8-10, „ 

June 28-30. Bright moonlight 

The fact of there being bright moonlight dt several of 
these epochs need not interfere with observation Fireballs 
■re sometimes so vividly luminous as apparently “ to put 
the moon Into the shade." 1 have occasionally seen them 
flash out with astonishing brilliancy and cause shadows, 
though the nearly full moon was shining at the time I 
In April many fine meteors diverge from Virgo and Libra, 
while in May there are Serpentlds, ScorpUds and 
jOpmuahldt* In June the chief radiant Is In Scorpio As 
jJSite, fireballs move very slowly In long flights directed 
‘f&m radiants not far above the horizon, whenever such 
qbjeBt* Ore seen their paths amongst the stars should be 
ftatemlfy recorded and their durations of flight estimated. 
i < ' W. F Denning 


SEI$MOLO&CAL NOTES . 

. -K. Jttf.'j&mfc Of th* Jftmptn of it* Geological 
1 , 41 ? The pHnctpd condurioM, §fpm 

dOttf* Spftso® #tlVnogT«ph. have already 
Aofrte AjUffc Society of Benaft **■ 
prseent p*p«r ewvtaflw BartfcuUw <A The 4 fo 
fb OtV rtcorda, of viwyhittonrtAeinw, ntiom. 
Bey coofirtn tha cooclu'dhM dretfy trrieed m, Aft 
1 { tendency to a (light IncrediM of frequency abontth* 
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‘ i durtng the half days In which the varL 
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ation of tidal stress is greatest and least, the curves ^ 
striking os they stand, but would have been even more 
Instructive hod the relative frequency been calculated to 
the mean of the whole jamr instead of to that of each 
period. The very marked diurnal variation in frequency is 
shown to have no relation to the variations of barometric 
pressure. 

In Die Erdbeben Watte, Nos 3, 4, 5, Hi Jahrg , i 9 <>J~ 4 i 
Dr. A. Concern contributes an interesting paper on the 
frequency of large earthquakes and small changes in lati¬ 
tude What the nuthor does is to examine critically, to 
extend, and to confirm results published in the seismologies) 
reports of the British Association (see report for 1900, p 
107), which show that when world-shaking earthquakes 
have been frequent pole displacements have been compara¬ 
tively great and vice wrsA For example, between 1895 
and 1902 inclusive, if we write the number of world-disturb¬ 
ing earthquakes in the poutlon of numerators, and the 
corresponding pole displacements expressed in seconds of 
arc in the position of denominators, we get the following 
senes — 


9 

0 53 


18 
o 91 


44 or 47 
I 07 


3 °- 

0-79 


27_ - , 7 _ 
0 72 o 32 


22 29 

053 0*97 


For the first two years the earthquake records, owing to 
the small number of observing stations, are somewhat un¬ 
certain The results of investigations published in the 
British Association report in 1903, which show thaL Urge 
earthquakes have also been frequent when the change in 
the direction of pole displacements was comparatively rapid, 
Dr. Cancanl has apparently not had an opportunity to 
discuss Two other papers in the same Journal relate to 
the magnetic storm of October 31, 1903. In the latter of 
these, by Dr A Belar, references are mode to a possible 
relationship between such disturbances, earthquakes, sun¬ 
spots, and other phenomena. 

An article on the work accomplished by Alexander von 
Humbolt in the domain of seismology and vulcanotogy, a 
description of the terrible shock which on January 25, 1348, 
destroyed Villach and shook central Europe, a register from 
the Laibach Observatory, and a reproduction of registers 
for May, 1903, which are largely those of stations cooper¬ 
ating with the British Association, together with reyiewe 
and notices relating to seismology, complete Dr A. Briars 
useful journal. 

In No 10 of the Publications of the Earthquake Com¬ 
mission of Vienna, Dr E. v. Mojslsovics give® a general 
account of the earthquakes recorded in 1902 in the Austrian 
Empire, to which he adds an interesting note relating to 
records obtained from a pair of Witchert’s seismographs 
established at Pribram, one of which is on the surface and 
the other at a depth of uij m, B6th pendulum* from time 
to time show pulsatory movements, but the movements 
below are less than those on the surface. 

In the records of earthquakes with distant origins the 
details of the seismograms from both instruments exactly 
agree, with the exception that the amplitude recorded under¬ 
ground is somewhat leap khan that recorded on the surface, 
which may mean that one Instrument hat a smaller sensi¬ 
bility than the other. 

No. 20 contains the earthquake register from Reubeur- 
Ehlert pendulums at Trieste, whilst No. 21 gives similar 
records from Kremsmtlngter, both catalogues referring to 
1903. 

In No 6, vol. lv M of the BQUettino deUa SoctetE sumo- 
logic a I JoUima, earthquake, registers are brought up to the 
end of June, 190a. In the latest register issued by Sttjftes- 
burg, which refers to June, 1003, ere find the duration of 
the earthquakes recorded at Strassburg and tbe time. or 
their commettemeat. In addition we find the 11 consSMOre 
ments M for (rieseiims aa recorded at various ■ tattoos round 
the world, which far tha most part ora reproduced from 
the registers issued by the British Association. - In the 
LalhiA registers there are similar but morq complete .re¬ 
productions. The Most compete reproductions, ctfrteimtag 
not only the times' of commencement, hut also time* uf 
certainJphase*of motion, duration add amplitude, arq three 


craw pnntwvi iMumui, VKiawiyu. ^ 

IntftfSbIMMti*. A sheet that telly glveMto titofs jot yrtydi 
earthquakes have' commenced ha* a vqfue, but ibis would 
bs egormouriy enhanced by Adding* Other details. 
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CHLOROFORM ANESTHESIA.' 


'“THE Administration of chloroform is a subject that is of 
1 personal and direct Interest to everyone In this present 
age of civilisation. Sooner or later either we ourselves or 
those dear to us gladly accept the relief from suffering that 
is offered, and that chloroform shall be given so that no 
unavoidable risk is run is a necessity that forces itself on 
our attention 

That much remains to be done in the direction of safety 
is only too evident. We confess to perusing the diagram 
of the yearly increasing death-rate from chloroform on p. 14 
of Dr Waller’s lecture with a feeling of horror, and that 
is deepened when we read the instances given of Bueh 
deaths, and supplemented by others which have come to our 
knowledge independently, where chloroform has been given 
for a trifling operation to an otherwise healthy patient, and 
where the phrase 11 Death from -cardiac syncope ” has 
acted as an anssthetic to the conscience of the ignorant and 
careless anesthetist- It is plain that some vital factor in 
the problem of safe chloroform administration has been 
overlooked, and what this consists In is readily seen when 
it is pointed out to us The student of anesthetics Is taught 
to regard most carefully the minor details of the process; 
the observation of the state of the pulse and the condition 
or the conjunctival reflex is reduced to a tine art, but the 
most Important detail of all, the amount of chloroform 
administered, is dismissed with the remark, made in our 
hearing by a professional anesthetist, 11 I judge of the dose 
of chloroform by the effect* on the patient"’ I 11 Yet if 
strychnine or arsenic were given without a measured dose, 
the folly of the proceeding would be manifest, and the 
possibility of such a remark, made by one who had spent 
some time in the study of the subject, shows at least that 
this study had been misapplied. 

To replace ignorance of knowledge it is, however, 
necessary to do more than talk, and the lecture now under 
review gives an outline of the research that has been carried 
on in the physiological laboratory of the University of 
London on chloroform annsthesia. It was apparent that 
there was a great lark of quantitative measurement in the 
process, and the first step consisted in obtaining a ready 
and accurate method for the estimation of the percentage 
of chloroform In aJr, and this was accomplished by the 
" densimetnc ” method. It then berame possible readily to 
ascertain .— 


(1) What percentage of chloroform in the inspired air 
was sufficient to cause anesthesia, 
fa) What percentage of chloroform caused death, 
m How this death was brought about. 

(4) By taking the percentage of chloroform In the expired 
air as well as in the inspired, together with the amount of 
air breathed, to measure the total quantity of chloroform 
used in any experiment 


Proceeding in this quantitative way, it was found that 
though death from too much chloroform can occur In either 
of two ways, yet, so far as the experiments lead us, neither 
way can occur when chloroform is given regularly In a per¬ 
centage not greater than a, and bo before we can claim 
that a healthy patient has died from 11 idiosyncrasy ” or 
“ cardiac syncope ” it Is incumbent on us to show that we 
have not given him too much chloroform, and to ascertain 
that the cause of death (In at least the great majority of 
cases) arises from this easily remediable source, and not 
from some mysterious accident, is a very great advance 
towards safety* 

We shall await the results of further observations on the 
human subject with Interest, as well as the records of the 
use of the Dubois apparatus, which appears to be well 
adapted for clinical use. But meanwhile the facts here 
recorded merit the most careful consideration, and clearly 
point out the lines on which further research must be carried 
out 




THE FIRST INTERNATIONAL CONGRESS 
FOR SCHOOL HYGIENE . 

THAT it should be possible to hold an international 
* congress on a subject which a few years ago had 


but little attention paid to it shows the enormous strides 
which have been made in the knowledge of the hygtws of 
children attending schools. 

The first International Congress of School Hygiene wa# 
held at Nuremberg from April 4 to 9, and the credit for 
starting the congress must be given to Prof. Griesbach, the 
president of the “ Allegemeln deutschen Verelns fUr Schul- 
gesundheitspflege ” ' The energy and determination with 
which Prof Griesbach overcame all obstacles are proved by 
the fact that every European country, except Italy and 
luikey, was represented at the congress, and In addition 
to these European countries America and Japan were also 
represented. 

The congress was opened formally by Prince Ludwig 
Ferdinand of Bavaria, and the work of the congress was 
carried on in sections How extensive the work of the 
congress was may be gathered from the fact that there were 
seven sections The first dealt with school buildings and 
the furnishing of the school-room, the second with the 
hygiene of residential schools, with the methods of hygleqlc 
investigation and research in schools, and with the physi¬ 
ology and psychology of educational methods and work 

The third section dealt with Instruction In hygiene for 
teachers and scholars, the fourth with physical education 
and training in personal hygiene, the fifth with contagioua 
diseases. Ill-health, and conditions affecting attendance at 
school The sixth section dealt with special schools, In¬ 
cluding those for the feeble-minded, the blind, deaf, dumb, 
cripple, invalid and exceptional children, and the seventh 
with out of school hygiene, holiday camps and schools, tho 
relation of the home and the school, and the hygiene of the 
teaching profession. 

The sectional meetings were held In the Royal Industrial 
School, a building well adapted for such a purpose An 
exhibition of apparatus necessary for school purposes trot 
held in the same building Excellent arrangements had 
been made for the accommodation of those attending the 
congress, and also for obtaining information Nor had the 
social side of the congress been neglected, and every facility 
was given to visitors to see those things in which they took 
thr greatest interest. 

Great Britain was represented by a committee with re¬ 
presentatives from various societies interested in education 
and hygiene, with Sir Lauder Brunton as president 

The next International Congress of School Hygiene will 
be held in I,ondon in 1907, and Sir Lauder Brunton has 
been elected president of that congress. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

At the graduation ceremony at the University of Edin* 
burgh on April 9 the honorary degree of LL.D was con¬ 
ferred on Prof. Alexander Macahster, F.R.S. 

Dr. Rose, H.M. Consul at Stuttgart, continues bib 
account of German technical education In No.. 603 of the. 
miscellaneous series of the diplomatic end consular re¬ 
ports Issued by the Foreign Office. The recent report is on 
technical schools for special branches of the metal industry 
Dr Rose finds that in Germany for certain special branched 
of the metal and other Industries the practical instruction 
given to apprentices (n the workshops qf factories Is often 
incomplete and not progressively arranged, and the theo¬ 
retical instruction given In evening and Sunday coqtKnui 
at Ion schools la generally Insufficient and not eVenobllgatfrrV 
in all eases. At the special technical schools fg ous 
industries the instruction Is compete and 
arranged, practice and theft? befog ftrsMIy «tid iudlefoUdy 
combined. Aa the schools, moreover, are tffr 

midst of the industries they are Intended to ftatodte, thsr 
are kept In (he closest possible touch with |hS aefoat aw 
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And t)» <MJi)]iuitjoM at each of the twelve technical school 
lor branches of the metal industries which have been 

^sfa^Uhfd in Germany. 

TRB thirty-ninth annual catalogue of the Massachusetts 
IhfcttUte of Technology at Boston gives full particulars of 
the,'multitudinous courses of instruction provided and of 
the''complete laboratory accommodation and equipment avail¬ 
ably for every branch of scientiAc technology In addition 
to {he opportunities Tor advanced study and investigation 
Connected with the Graduate School of Engineering Re¬ 
search, the institute now offers excellent facilities for purely 
Scientific research In all Its laboratories. For research 
work in physical chemistry and sanitary science two new 
laboratories devoted exclusively to these subjects have been 
established during the past year Researches in the re¬ 
search laboratory of physical chemistry are carried on in 
part by a staff of research assistants and associates and in 
part by graduate students working under the direction of 
the professors connected with the subjects of theoretical 
or physical chemistry A number of advanced lecture 
courses are offered by the members of the laboratory staff 
By the generosity of an anonymous donor the institute has 
recently established upon land specially secured for the 
purpose a sanitary research laboratory and sewage experi¬ 
ment station, provided with facilities for demonstration of 
the more Important methods employed on a large and a 
imgJI scafb for the purification of sewage and water, and in 
connection therewith well equipped sanitary, chemical, and 
bacteriological laboratories. 

The Department of Agriculture and Technical Instruction 
for Ireland has issued, In the miscellaneous series of its 
bulletins t a report on some features of American education, 
by Mr. Robert Blair, the assistant secretary in respect of 
technical Instruction to the department Mr. Blair was a 
member of the Motely Education Commission, and part of 
this report appears In the recent conjoint report of the com¬ 
mission Some Interesting statistics collected by Mr. Blair 
as to the openings for students trained in American 
technical institutions are summarised in the report It 
appears that in the Westmghouse shops and offices 160 
college-bred men are engaged, out of a total of 10,000 
employees At the Carnegie Steel Works, where there arc 
7000 hands, there were about 100 technically trained men, 
7 Of the 33 leading officers being college graduates Of 
116 engineers on the staff of the Rapid Transit Railroad 
Commissioners of New York City, who are constructing 
A city underground railway, 84 per cent, had been college 
students; of 75 petty officers, 58 per cent, were college 
trained. In the Baldwin Locomotive Works, 43 ; on the 
Pennsylvania railway lines west of Pittsburg, 5a, ri nearly 
all being graduates "; at the Schenectady works of the 
General Electric Co., 364, the Illinois Central Railroad Co. 
employ aoo men who are 11 either graduates of a technical 
Inatltutlon or have had some training In that line", and 
a similar proportion Is true In the case of the employees of 
Che Baltimore and Ohio Railway. Facta such as these are 
the best proof of the belief of the American people in higher 
education, and it is to be hoped that British employers of 
labour will soon follow a similar course. Given suitable 
openings for qualified technical students In this country, and 
"the Increase in the number of students in our colleges would 
soon be apparent. 
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Ksyst $0clety, Febnifry tl— 11 Atmospherical Radio- 
a&fvity in High Latitudes." By 1 George C. 1 Simpson, 
JhSc, ifici Exhibition Scholar, Owens College, Manchester. 
Okmnumcatod by Arthur Schuster, F.R.S. 

111 *9Qi Elster and Geitd discovered a radio-active gab In 
4bo earth's atmosphere, and developed a method of detecting 1 
lit, dlo an arbitrary standard by which It can be measured 
^fi/tois' paper-the author gives toe results Of a series'of 
toeosuremehta carried out on Elste^ aad Goltel ’a plan it the 
to Of 'Kareajofc, Lapland. Too toedfureidehtt were 
J/tktoe times a* day, and continued uninterrupted lor 
fariM* fattt NoNrOmt .3 to Dfttomt* i* **#“* 
“VlUto UMMuh did not riw ibon th* tttrbon. ~ 

*§.1798. VOL. 69] 


The chief result obtained Is the very high value which the 
radio-activity attains, the mean value for the month 
iAaioa) being nearly six times, and the maximum vahl* 
(A=433) nearly seven times greater than the corresponding 
values found for mid-Germany by Eljter and Geitel 

An analysis of the results shows that the means of the 
morning, and afternoon observations are very near <ona 
another (87 and 88 respectively), while the mean of those 
for the evening Is very much higher (131), thus showing 
a daily period. 

The effect of the different meteorological elements Is fully 
investigated, but no connection can be detected between the 
radio-activity and the height of the barometer or the 
temperature, although the latter extends over the wide range 
from — J 5 a to +25° C. On the contrary, the amount of 
cloud does appear to have an Influence, the radio-activity 
for no clouds being A = 130, for detached clouds A»i07, 
for completely overcast sky A = 76 Measurements of the 
potential gradient, whlrh were made bv a self-registering 
electrometer concurrently with those of the radio-activity, 
show no direct relation between the two. The aurora also 
appears to exert no influence on the radio-activity. 

These results are of peculiar Interest owing to the 
northerly position of the place of observation (69° so' N. 
and 35° 30' E-), and will throw some light on the geo¬ 
graphical distribution of atmospheric radio-activity. The 
hard frozen state of the ground, with Its covering of snow 
for more than 100 miles round, are uniform conditions which 
should help to a proper understanding of the source of the 
radio-active emanation in the air 


March 10.—■" On Electric Resistance Thermometry at 
the Temperature of Boiling Hydrogen 111 By Prof. James 
Dewar, M A , LL D., F R S 
In his Bakerian lecture the author adverted shortly to 
some results obtained in low temperature resistance thermo¬ 
metry, and gave a table (Roy Soc Proc., vol, Ixvlii p. 363) 
of numerical values deduced from experimental observations 
for some of the more prominent metal resistance thermo¬ 
meters In the present communication the experimental 
records of eight additional electric resistance thermometers 
are given, and the remits 0/ the observations on all the 
resistance thermometers used during the investigations are 
collected and compared 

Two facts seem to result from this inquiry, viz (1) that 
the resistance of an unalloyed metal continually diminishes 
with temperature and in each cose appears to approach to 
a definite asymptotic value below which no further lower¬ 
ing of the temperature seems to reduce it, and (a) that the 
parabolic connection between temperature and resistance la 
no longer tenable at very low temperatures. 

Of the different thermometers constructed on the electric 
resistance principle, fifteen were serviceable throughout the 
investigations, the others broke or failed from various 
causes. The metals employed were platinum, gold, silver, 
copper, palladium, iron, nickel, and two alloys, platinum- 
rhodium and German silver. Every endeavour waa made 
to attain the highest purity In the samples. In the Bakerian 
lecture A table (Roy. Soc. <Prac , vol. lxviii. p. 363) was 
, given containing the constants of seven of these thermo¬ 
meters, arid In tps present paper similar results are tabulated 
for the remaining eight. 

The observed resistances, ofw alf corrections weremode, 
were reduced both by Callender's and by Dickson'■ nftthods, 
and the results are in close accord. ♦ 

Platinum, gold, silver, and copper show a remarkable 
agreement between the two methods of reduction In the 
platinum and gold groups the centigrade temperature, at 
which the resistance Would vanish, rises with the purity. 
This is still seen Ih cornier, but something of the reverse 
appears in the case of silver. However, the general fuk Is 
' again apparent in palladium. 

it IS Jiso remarkable, that In the capfej tf ^Jl the ffthrest 
metals examined, their resistances Calculated 'by either 
method of reduction vanish at temperature* atoyfc -*73° C. 
As measurers of temperature gold arto 1 silver seem to bo 
the beat metals. 1 u 

'As a matter of v interest, one tlo^to the table which 
{ acoompapies (he paper records i^Mch the 
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resistance of each metal at o° C. is reduced on cooling It 
to the boiling point of hydrogen This seems to be a 
quantity showing no connection with other properties of 
metals 

While the results obtained may be considered from the 
point of view of metals as thermometers, yet the question 
of the general relation between resistance and temperature 
in metals is of greater importance 

The temperatures at which liquid oxygen and hydrogen 
boil under atmospheric pressure are known to within one- or 
two-tenths of a decree, namely, —182*5 C and —253° 5 C 
Further observations made with the constant-volume 
hydrogen gas thermometer lead to the conclusion that 
hydrogen freezes about 5 0 below its boiling point. In the 
present experiments the author has been able to get eight 
observations in liquid h)drogen boiling under pressures 
varying from 5-50 mm , and the temperatures of these 
observations may be taken as (say) 4 0 below the boiling 
point. If the law connecting resistance with temperature 
be parabolic, the very gentle curvature at the boiling point 
of hydrogen will allow the rate of drop in resistance per 
degree of temperature for the 4° below the boiling point of 
hjdrOgen to be considered as roughly the same as that 
between the boiling points of oxygen and hydrogen (70°), 
so that the ratio of these two drops on this supposition 
should be about 4 70, or say one-eighteenth 

These ratios all prove to be much smaller than one- 
eightcenth, hence it is inferred that the curves have taken 
a mare or less quick turn in the neighbourhood of the boil¬ 
ing point of hydrogen, or perhaps above it 

The observed resistances are displayed graphically in the 
paper, and the curves thus obtained show some instructive 
peculiarities. The magnetic metals present the most 
striking curves, being at first sight quite unlike any of the 
others. But closer inspection shows that this is not so, 
and in fact they give the due to the general connection 
between resistance and temperature in metals The curves 
of the Other metals are all concavo towards the* axis of 
temperature, for the arcs extending from the boiling point 
of water, through the freezing point, down to the boiling 
point of oxygen, while below the boiling point of oxygen 
these curves are convex to this axis. On the other hand, 
gold and the magnetic metals are already convex to this 
axis from the boiling point of water to the lowest tempera¬ 
ture reached 

It appears that In no case can anything parabolic connect 
resistances and temperatures ranging from the boiling point 
of water to that of hydrogen The two parabolas for high 
and low temperatures are not only different, but also may 
differ from each other by any amount, Within certain limits 
depending on the nature of the unknown curve of tempera¬ 
ture and resistance. 

Entomological Society, March 16 —Prof. E. B. Poulton, 
F.R.S., president, In the chair.—Mr. G. T. Porrltt ex¬ 
hibited a pair of sEschna isosceles, taken by him with 
others In the Norfolk Broads last summer The species had 
been regarded as almost lost to the British list for many 
years —Mr. J E. Collin exhibited Phora formicarum, 
Verr , which is parasitic on the ant Lailus mger, obtained 
by sweeping the herbage In a paddock at Newmarket. 
These flies belong to the genua Phora and to a hitherto 
unnamed species which has not been found or recognised 
b> Continental dipterologlsts He also exhibited Phora 
sp. found in a ganlen at Newmarket, running about.it 
the entrance to the nest of a species of Bombqv. Specimens 
received from Dr. Sharp, labelled “ from Bombus nsSft," 
are also the same specie*. It Is evident that Iti life-history 
is in some way connected with that of the Bombus, but 
because of the different shape and form of the female ovi¬ 
positor, It is probably not parasitic on the bee like r\ formf- 
eatum is on the anf, but acts at a scavenger by living on 
the dead pupa In the nest.—Commander J. J. htfbir 
exhibited a series of Buprestlda From Sydney, N.S.W., 
comprising about iso species, of which 70 belonged to the 
genus Stlgmodera. Also a dried specimen at Angofhota 
cordijolia, Cay-, a email tree of the natural order Myrtma, 
the flowers of which are the great attraction In New South 
Wales for Itys Buprettlda, as wdj a* for very many other 
Coleoptera; specimen* of the M bugong M moth, Ag'Otif 
i^Mj Guende^dhm#Jirvis Bay, N.Sw, (referred m at the 
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previous meeting); and Carthaca safurnofdsr, Walk^ a re-? 
markable moth from Perth, W-A , referred to the GeomftHns^ 
but possessing an extraordinary superficial resembUmg to °- 
Saturniid —Mr A. J. Ohltty exhibited a specimen qf 
Peribalus vetnalts, Wolff., a rare bug of which ofiiy 'flve or 
six specimens appear to have been taken, and pointed*out 
that as the records in Saunders's 11 Hemlntara 11 included 
Cumberland and Weston-super-Mare, and his own ntatlipeft 
was taken at Huntingfiela, Kent, it was probably over¬ 
looked.—Dr. F A. Dlisir exhibited a remarkable pale form 
of Mamestra hrasstcae, taken by Dr. G. B. Longstaff and 
himself at Morthoe, North Devon, on July ib, 1903.—Tho 
president, Prof, Poulton, read some observations on the 
gregarious hybernation of certain Californian Insects, com¬ 
municated to him by Prof. Vernon L Kqllofi of thw 
Leland Stanford Junior University, California He also read 
a paper on the hill-top habit of some Insects—Mr O. E. 
Jenson contributed on behalf of Mr. F. P. podd a note 
upon maternal instinct in Khynchota, and Mr II. Rowland 
Brown read a note on Oncoptera tntricata, a moth extremely 
destructive to pastures in Tasmania, by Mr F M Lfttler, 
of Launceston, Tasmania. lie also exhibited examples of 
the imago and larva of the species, the latter closely re¬ 
sembling that of a Hepialid 


Chemical Society. March 16—Proi. W A Tilden, F R.S.» 
president, in the chair —The following papers were read 
Mercuric nitrite and its decomposition by heat P! C. My, 
Mercuric nitrite, obtained by evaporating i» vacuo the solu¬ 
tion left by decomposing mercuric chloride with silver nitrite, 
occurs in groups ol light yellow needles. The solid salt 
is largely decomposed by water. When heated It decom¬ 
poses for the most part into mercurous nitrate and nitric 
oxide — Note on the higher glycerides * J B Nannay, 
The higher glycerides, as represented by purified stearin, 
olive oil, linseed oil, castor oil, cotton-seed oil, rape oil, and 
earth-nut oil, are all capable of entering into direct com¬ 
bination with lead oxide, forming new compounds of wax- 
like consistence and character In the case of the olein 
derivative, the composition may be represented by the 
formula CjH.Oj Pb a (C 1B H„O l ) JI the three atoms of lead 
replacing six atoms of hydrogen, three in the alkyl and 
three in the acyl portion of the molecule —Isomeric change 
of dlacylanilldes into acylaminoketones transformation of 
th? dibenzoyltoluidmes into the isomeric benzoylamino- 
methylbenzophenones F D Ohattaway and W. H- 
Lewls.—The action of ethyl fl-iodoproplonate on ethyl 
disodioethanetetrorarboxylate " O lllbarrad.—The heat of 
formation of glucmum chloride. J. H Poliak. A sample 
of ground beryl from Limoges was employed In the pre¬ 
paration of pure glucma and ultimately of the metal. On 
dissolving the latter in hydrochloric acid it was found that 
the heat of formation of gludnum chloride in $oluUon wg* 
■99 5 calories, whence that of anhydrous glucinum chloride, 
was found to be 155 calories,—A note on the composition 
of distilled oil of limes and a new sesquiterpene: H. E. 
BurvtM and T H Paso. This oil was found to contain 
1-terpineol. an isomeric terpineol of lower boiling point, and 
a new sesquiterpene, llmene.—The nature of a sofutfon of 
Iodine in aqueous potassium iodide ‘ C H lurfsis and 
D. L. Chapman. The authors confirm Jakowkln's state¬ 
ment that in such solutions a dissociable compound -KI B 
exists.—The reduction of a 6-dlnitrOtoluene with hydrogen 
sulphide: J. B. Oohan and J. Marshall. In the course of 
an experiment in which a trinitrotoluene was reduced by 
hydrogen sulphide in alcoholic ammonia, a quantity or 
a-nltnH4-amIno-m<nflol was obtained, together 1 with 
6-nltro-o-toluldlne.—Acid esters of methylsucdnlc atifr 1 
W. A. lens. J. J. ludberouch, and C. H. G. Ipiqeit- 
Mng. An enumeration of the principal physical coAStflnfea 
of these estere is given,—A note on paaoyldimethyhlllyV 
ammonium compounds: A< W* Harvoy*—Estimation ofr 
hydrogen peroxide in the presence of potassium 
by means of potassium permanganate’ J- A* 

It Is shown that fairly accurate estimation* mqy be, 4 
if (1) the time of titration is ihprt, fay the w ^ 
is small, and (j>, the ooncenWMtan pi die swto 
fairly great.—A comparison of m product* ofU. „ 

of pqtjato starch with tea obtofrmt wpm mm%k 1 __ r , 

J. Minima U Is shown pswlMwret 

lysis of potato starch by dlqstasd bqtt 
lationshlp to those yielded by the cdrsril sttyrcfhfa 1 
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Royal Jllomconical Society, Much 16.— Dr. D. H. 
iSoMt, Fktlj., president, in the flhelr —Prof. A E. Wrl|M 
eoQMiiuihllpa the purport of his paper on some new methods 
‘of measuring the magnifying power of the microscope and 
of lense* generally. His remarks Included the description 
of a piece of apparatus which he had Invented for taking 
the nullifying power of the microscope and for the rapid 
tneaflOftWertt of microscopic objects. The Instrument is 
ptac^d ? over the eye-piece without disturbing any of the 
adjustments of the Instrument, and the object on the stage 
t can be Instantaneously measured.—A short note by Mr 

E. B. Stringer on the separation of ultra-violet light was 
fesd-&y the secretary —Mr. Abraham Flatten exhibited on 
the screen a series of sixty hand painted lantern slides illus¬ 
trating botanical histology 

Mflnaraloglcal Society, March 22,—Pi of. H. A Mien, 

F. R.S., vice-president, In the chair.—Irregularly developed 
crystals of zircon (specific gravity 40) from Cevlon L. J. 
•panear. The crystals were sent recently by Mr A. K. 
Coomdraswdmy to the British Museum for determination, 
and at first were thought to be rutile They are of a 
dark brown colour and almost opaque, the specific gravity 
la 4-op, and U unaltered by heating. A section cut perpen¬ 
dicular to the principal axis shows interesting variations 
in the optical characters, successive portions being isotropic, 
uniaxial and biaxial, the mean refractive index is about 
a 0. After failng heated to redness and cooled, the material 
is bright green in colour, and a crystal section is now 
entirely biaxial, although the interference figures and bire¬ 
fringence vary in different parts —Notes on " feather-ore " 
identity of 11 doiningite 11 (s'* wnrrenite ”) with Jamesonite . 
Li J. Ipenosr, "Feather-ore" is usually considered to 
he a variety of jamesonite, but since the latter has a good 
cleavage perpendicular to the length of the fibres, only 
brittle “feather-ore' 1 can be included in this species, on 
tha other hand, M feather-ore," the fibres of which are 
flexible, may be either stibnite, zinckemte, plumosite 
faffbS.Sb^,), boulangerite, or meneghlnlte " Warrenite 11 
is a brittle 11 feather-ore," and further has the same chemical 

formula (iPbS.aSb^S,) -as that originally given for the 
gbleavable Cornish jamesonite—Note on the indices of re¬ 
fraction of antimonlte A Hutohlnson. A prism, of 
refracting angle 8° 51', was found sufficiently transparent 
to red light tor the refractive indices to be determined in 
(he usual way. The results obtained are 4-129 and 3-873 
for rays vibrating parallel to the axes of Z and X re¬ 
spectively Measurements of the deviation of the ultra-red 
rays indicate high dleperslon in this region of the spectrum. 
The investigation;? Is being, continued.—-The connection 
between the atom'hrrangemsnta of the crystals of certain 
allied carbon compounds W. Barlow. Using balls of the 
same relative size as were employed in his previous work, for 
Instance, in models of calclte, the author forms a carboxyl 
slab. By uniting such a)abs with balls representing 
barium, a structure is obtained which has the symmetry of 
barium formate Again, by uniting the slabs with balls 
representing hydrogen, a structure with the symmetry of 
oxalic add Is formed. The author showed that in certain 
Cases, lA order to effect close packing, a relative shift was 
decenary between successive layers He also briefly dis¬ 
cussed me tartaric adds.—On the construction and use of 
the morlogrpm: G. F. Herbert ffvnlth. The morlogram is 
diagram devised by the author for the graphical determin¬ 
ation of the angles between t auto zonal poles, obeying the 
taw of rational Indices —Note relative to the history of the 
fr meteorite 1 L Floteitar, I R.S.^On the meteoric 
1 of Sethnny, Lion River, Springbok River and Great 
Rlvnr, South Africa f'L. hstp a w, F.R.S —Prof. 

, F.R.S. .'exhibited two Gardette twine of quartz 

_Rpetefty, March ti-Dr. J, E Man, F.R.S., 

W the chair.—Oh the Rotaa gneisses of the East- 
tghlaodi and their position in the Highland 
. ,G. lerite Communicated by permission of 
^tof of H.M. Geological, Survey, The paper is 
ihto m parte. The first deals with the paraliel- 
. M misses or gneiAsese flagstone* of the Perth- 
mBriteenshlrs districts, which, In tbeta field 

tfitefttloh U gtvtn of dMM fMUMyj ■■ Mm la 
voL 6al 




and about the Garry in Perthshire, and this Is followed by 
a brief account of the same rocks in the ground to the 
east and north-east, extending to the Forest of Invercauld, 
north of Braemar in Aberdeenshire. Special attention is 
directed to the fact that towards the eastern end of the 
area large masses of highly quortzose gneiss occur, which 
are really part of the Central-Highland quartzites In what 
rhe author conveniently describes as a " Moine-phase," and 
should not strictly be included in the typical banded grey 
gneisses at all In the second part, dealing with the mode 
of ending off of these gneisses to the south-east, it Is shown 
that they cease to be recognisable as Moine gneisses, owing 
to the fact that they thin away and also become more finely 
banded, while at the same time they become less crystalline 
or cease to be gneisses To prove this, an account is given 
of a series of-sections lying along a belt 40 miles in length, 
extending nearly from Blair A thole to the east of Balmoral, 
111 Aberdeenshire 

Royal 'Astronomical Society, April 8 —Prof. H. H. 
Turner, F R.S., president, in the chair —The secretary read 
a paper by Mr. H C Plummer on the optical distortion 
of the microscopes of the Oxford machine for measuring 
I astronomical photographs Dr. Russell and Mr. Hlnkz ex- 
| plained the form of the microscope of the Cambridge 
I measuring machine, and the Astronomer Royal described 
that which was employed at the Royal Observatory, 
Greenwich —Mr F. A Bellamy read a paper, being an 
analysis of the results of measurements of the 1180 (dates 
m zones +25° to +31°, allotted to the University Observ¬ 
atory, Oxford, In connection with the International Astro- 
graphic Chart.—Mr. Thomas Lowla gave an account of 
ms memoir, measures of the double stars in Struve's 
" Mensurs Micrometries," collected and discussed—Prof 
Turner read a paper on the Rousdon variable star observ¬ 
ations. in the course of the paper was a consideration of 
the sun as a variable star The evidence appeared in favour 
of the sun being brighter at periods of maximum activity 
of sun-spots than at minimum —Sir David Bill spoke upon 
recent work at the Royal Observatory, Cape of Good Hope. 
Hp gave an account of an Improved spectroscope which the 
observatory owed to the generosity of Mr McClean, illus¬ 
trated by photographs of the instrument and its accessories. 
He specially described the electrical apparatus by which the 
spectroscope was kept at a uniform temperature during ex¬ 
posure of the plates. He also showed slides from a series 
of photographs of the spectra of stars token with the instru¬ 
ment, with comparison spectra 

Dublin 

Royal Dublin Society , Much 15.—Prof J A. McClelland 
In the chair.—Prof W F Barrstt, F R.S., read a paper 
in continuation of his researches, in which he has the co¬ 
operation of Mr. W. IroWn and Mr R A H a ifl eW i on 
the physical properties of the alloys of iron The paper, 
which forms part iv. of the series, deals with (a) micro- 
structure, and (b) thermal conductivity—Mr. P. E. Itlss 
read a paper on the structure of water-jets, and the effect 
of sound thereon The paper was illustrated by photo¬ 
graphs.—Mr J ] Hutehluoon described a simple arrange¬ 
ment for determining the maximum pressure of vapours at 
different temperatures 

Paws. 

Academy of Sclentes, April f. —M Maseart In the 
chair.—On the pathogenic agent of human trypanosomiasis. 
M A Lavarao. A comparative study of TV, gambiense 
of Ford and Dutton, and Tf uganaense of Castellan I, 
showed that grown under simitar conditions the two are 
morphologically Identical. The study of the pathogenic 
action on various animals, th«. action of human serum and 
arsemous acid, and the fact that animals rendered Immune 
ta the one are also immune to the other, also lead to Che 
same conclusion. 1 he author suggests that the ninte 
stuping sickness, since It represents only the terminal 
phases of the Infection* should be abandoned, adopting the 
name huvtan trypanosomiasis, as applying to all the wrrtis 
of the disease.—Oa a pecessary condition for the rtabtHly 
of an unlimited vitreous medium: P. O m Ss s i, O heesnfr 
, atioas of the sun, mode at the Lyons Observatory with the 
16 tei- Brunner equatorial during the tofff quarter'of 
’ 1903: OuliKatrina. The icsuus are Summarised' pn 
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three tables giving the nun-spots, their distribution in lati¬ 
tude, and the distribution of -the faculm in latitude.—On 
a class of multiform transcendental! * Pierre ■•utroim-— 
The polanstrobometrograph, or a self-registering polari- 
meter barton Qalllard. In order to follow the rate of 
chemical reactions acLOinpanied by a change in t^e rotatory 
power, a combination of a Laurent polarlmeter and kine- 
matograph was designed, capable of giving from five to ten 
Images per second, details of which are given —On the 
satellite rays in the spectrum of cadmium Ch Fabry. A 
close examination or the cadmium ray 508 h, by the Inter¬ 
ference method previously described by the author, shows 
that in a tube without electrodes there are three rays, very 
close together, with intensities of the same order In a 
tube fitted with electrodes the middle ray is very intense, 
the second is much enfeebled in intensity, thfe third being 
absent The necessary condition for the clear appearance 
of the satellite rays is the absolute purity of the luminous 
gas, this condition being more easily fulfilled in tubes not 
fitted with electrodes —On the structure and affinities of 
trypanoplasmu Louis Ltogar.—On the anomalous values 
of gravity in the eastern region of Etna Gaetano Plataitla. 
—The geological constitution of the massif of Khakhadian 
(Soudan) If Arsandiun. This part of Africa is com¬ 
posed of sedimentary rmks of unknown age, probably old, 
containing andesite tufas of volcanic origin, they are 
traversed by eruptive rocks of a varied nature, especially 
by granite —On the origin of lactose (Jrologital re¬ 
searches during pregnancy Ch Poretiar and M Oom- 
mandsur.—On the origin of precipitines * R Knui and 
C. Lavadltl* The conclusion 19 drawn that the precipitines 
are made by the white corpuscles of the blood, the tatter 
being probably the principal source of these anti-bodies 
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THURSDAY' AntiL 14 

Royal Institution, at 5 — Dissociation Prof Dewar, FUS 

Institution or Electrical Fnginrerb, at S,— Direct Readinr Measur¬ 
ing ldsinimcntu for Switchboard Uh K Edgcumbc and F Fungi 
(Continuation of discuswon )— Eddy Currants and Eddy Current Loiass 
in Cable Shaaths M B Field 

Mathematical Social v, at 5 30 —On a Plane Quinuc Curve 
Dr F Marley — Mathematical Analysis of Wave propagation in 
Isotropic Space of / Dimensions H T Havelock —On Funcuons 
Generated by Linear Difference Equations of ihe First Order Rev E 

f W Barnet.—Note in Addition lo a Former Paper on Conditionally Con 
vergenc Multiple Senes G H Hardy—Sphencal Curves Fart II 
H Hilton.—Perpetuant Sjiygias of Degree Four P. W Wood —Trans 
formations or the function F([a] WJ [vT x) Rev. F H Jackson —An 
Exienilon of Sylow's Theorem Prof G A Miller —Note on a System 
of Linear Congruences. Hev, J Cullen —The Extension of Neumann's 
Addition Theorem for Bessel Funcuons ' Rev F. H Jackson 
FRIDAY , April m 

Roval Institution, at 9,— Korea and the ICoteans Rt. Rev Msgr 
the Count Vay da Vaya and Luskod 

Institution op Mechanical Engineers, ai t,—Dfgcu*ifvm Compound 
Locomotives in Franca M Edouard Sauvsga. 

SATURDAY , April rOL 

Essex Field Club, ii ( 30 (ni the Kate a Museum of Nature! History, 
SiralfordjL—Annual Meeting—The Natural History of Pyrites and 
Gypsum, the Chief Minerals of Essnx F, W. Rudler —On the Origin of 
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<_ THAMES ESTUARINE FISHERIES. 

Kent 4*4 Essex Sea Fisheries Committee . Report on 
the Sea Fisheries and Ftshtng Industries of the 
JThantes Estuary . Prepared by Dr. James Murie 
.Ordered to be Printed at Meeting of the Kent and 
Essex Sea Fisheries Committee, 'December 7, 1903 
Part 1. Pp. 250 (London Watcrlow Bros and 
' Layton, Ltd., 1903.) 

T HIS report has been prepared primarily for the in¬ 
formation of the Kent and Essex Sea Fisheries 
Committee by a subcommittee of that body appointed 
11 to investigate the fisheries and recommend such 
steps as they may from time to time think best for their 
development." 

The Subcommittee’s idea as to the scope of the re¬ 
port Which they asked one of their members, Dr. 
Murie, to draw up was to select some typical fishing 
station and report on the conditions there, 11 instead 
of merely outlining what should be the basis of facts 
to be acquired at each special station " Leigh, in 
Essex, an important fishing centre on the north shore 
of the Thames Estuary, was the locality selected for 
the purpose, the selection being doubtless influenced 
by the fact that at Leigh resided Dr Murie, who, 
b$*i<i|ri|being an active member of the committee, is 
jKj accomplished zoologist, and has long been in close 
^■plch with the fisheries of his neighbourhood. Dr 
Murie was accordingly appointed to report on the 
fisheries of Leigh. He, however, found it necessary 
O extend the original plan of the work and to make 
it more general. The subcommittee was unanimously 
agreed as to deficiency of trustworthy information in 
regard to the coci£ltions under which the various 
fisheries in the district are conducted. Further, as 
these conditions are dependent on certain biological 
data, it was necessary that some account of the natural 
history and inter-relations of the marine animals in 
the district should be presented The present volume 
(part i. of the report) is devoted solely to the marine 
biology of the Thames Estuary Information in re¬ 
gard to the fisheries themselves and a discussion of 
their economics are reserved for part li 
Although deep-sea trawlers work from Ramsgate, 
Dover, &c.„ the main interest of the Kent and Essex 
jQpbrlct centres in the estuarine fisheries, that is to 
ta/jiin the operations of shrimpers, whitebalters, &c., 
•ndlft the great shell-fish Industries. In such an area 
the Interests of one Class of fishermen are sometimes 
at, variance with those of another class. In consider¬ 
ing daitos of one against the other, it is necessary 
ta bring a knowledge of biology to bear on the mb- 
Jeetj it lb not enough to weigh the evidence of the 
fish^nmqn themselves. 

Volume Dr. Murie gives a very readable and 
" Py accurate account of the natural history 
Inhabiting the Thames Estuary, 
JfrmljL ls tttprt than a mere fauna of the area, fttt 
considered especially in their relation 
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and the general physical and biological conditions 
obtaining therein are first described Dr Murie then 
proceeds to explain the influence of tides and winds 
and of North Sea currents in determining the drift of 
fish food and fish eggs, and hence the distribution of 
the fishes, concluding the section by remarking that 
" a paucity or abundance of fish is indissolubly linked 
with the less appreciable presence or otherwise of 
minor (often microscopic) life extant—not, therefore, 
as frequently emphasised, solely owing to objectionable 
instruments or methods of capture " 

In the next section are described the rise in the 
fisheries of Leigh and the various changes which have 
taken place in methods of fishing from early times up 
to the present day in that locality Then follows a 
large section on natural history proper, comprising all 
the known <)ata which are of interest from a fisheries 
standpoint with respect to the various forms of animal 
life found in the estuary, a list which begins with 
porpoises and whales and ends with shrimps and 
prawns 

The author deals ui no amateur fashion with these 
topics He is thoroughly acquainted with the literature 
of fish and fisheries, both of early and of recent date 
He has, for instance, made good use of such reposi¬ 
tories of research as the scientific blue-books of the 
Scottish Fishery Board and the Journals of the Marine 
Biological Association His own observations on the 
distribution, rate of growth, spawning and Seasonal 
fluctuations of the food-fishes, molluscs, and Crustacea 
are of consideiuble value. On such matters as the 
location of the spawning places of the flat fishes, he 
seems inclined to lend too ready an ear to the opinions 
of fishermen, although it is not shown that the latter 
are capable of distinguishing with sufficient accuracy 
degrees of ripeness in a fish. A fish with a "full 
rood ” ovary may be a long way in time and space 
from actual spawning. Even Dr, Murie himself does 
not seem to be very clear on this point When he 
speaks of a fish the ovary of which was in the “ pinky 
vascular stage " as being in " a moderately advanced 
stage," we are not satisfied with so vague a descrip¬ 
tion; we require a more definite criterion of ripeness 
for scientific purposes 

Probably few experts will agree that the evidence 
which Dr. Murie adduces of spawning of flounders in 
; brackish water is adequate The presence in a given 
locality of full roed females, and later of flounder 
larvae half an inch long, doe* not appear to prove, or 
even to suggest, that flounders spawn in that locality 
In regard to the rate of growth of various food-fishes, 
the author furnishes some interesting data, but he has 
not dealt with these in a sufficiently detailed way to 
render them of much use as a contribution to the sub¬ 
ject He has not adopted, as other modern investi¬ 
gators have, Petersen’s method of separating the fishes 
into annual groups or generations by the principle of 
file mid-size. * 

Altogether the book coltains a mass of valuable and 
detailed information respecting the marine biology of 
this important estuary. Such informatidh is an in¬ 
dispensable preliminary to an intelligent grasp of those 
practical problems to which 'file attended of the com- 
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mittee and of others interested will be directed in the 
second part of this report 

Dr. Mune confirms what has often been stated for 
other localities, viz that the shrimpers destroy enor¬ 
mous quantities of the younger members of valuable 
species of flat fish 'Whether the destruction alluded 
to is justified by the apparently unfailing perennial 
abundance of the brood fishes is doubtful As has been 
pointed out by Dr Petersen, there may be plenty of 
eggs and young fry of n given species, and yet the 
number of the larger and relatively much more valu¬ 
able fishes may be seriously declining, as is maintained 
by many to be the case with plaice and soles The 
question rather is whether the little flat fishes which 
escape the shrimpers in the Thames Estuary are 
numerous enough to replenish the stock of the larger 
fishes in the deeper waters off shore. In ^his connec¬ 
tion local interests ought to be subordinated to those 
of the country in general, and therein seems to He the 
danger of a too concentrated attention to purely local 
interests to which sea fisheries committees arc 
naturally liable. 


A STUDY OF GENIUS 

A Study oj British Genius By Havelock Ellis. Pp 
xiv+300 (London Hurst and Blackett, Ltd , 
1904 ) Price 7 j. bd net 

R HAVELOCK ELLIS points out that owing 
to the completion of the 11 Dictionary of 
National Biography " it has at last become possible to 
obtain a comprehensive view of the men and women 
w ho have built up English civilisation, and in order to 
aster lain the composition of these elements of in¬ 
tellectual ability which the British Islands have con¬ 
tributed to the world, and as a help to the study of 
the nature of genius generally, he has freely made use 
of this monumental work The author took as a 
basis o( eminence those to whom at least three pages 
are devoted in the “ Dictionary,” but he also included 
some about whom less was said if they had shown 
intellectual ability of a high order, and conversely he 
eliminated those about whom much was written if they 
did not possess intellectual ability The final selection 
yielded 975 British men of a high degree of intellectual 
eminence and 55 women. These 1030 persons are dis¬ 
cussed from various points of view, and in appendices 
lists are given of their names, their activities, their 
places of origin, the occupation of their fathers, and 
other data 

Apparently the counties that have contributed most 
largely to the making of English men of genius are 
Norfolk, Suffolk, Hertfordshire, Warwickshire, 
Worcestershire, Herefordshire, Buckinghamshire, 
Cornwall, Dorsetshire, Oxfordshire and Shropshire; 
perhaps Somerset, Devonshire, Gloucestershire, Wilt¬ 
shire and Essex should be added to this list. Mr. 
Havelock Ellis recognises three great foci of intel¬ 
lectual ability in England;—(1) the East Anglian 
focus; (2) the south-western focus; and (3) the* focus 
of the Welsh Bonier. The first of these is the most 
recent and the most mixed ethnologica11y, # as East 
SO. 1799. VOL. 69] * 


Anglia is veri open to invasion, and all kinds Of 
foreigners have settled there. The second is the- 
largest and the oldest, and the population has much 
darker hair; it may be called the Goidelic-Iberian dis¬ 
trict The district is defended by Wansdykc and 
Bokerley Dvke. The third is termed the Anglo- 
Brythonic dislncL. The AngJo-Danish part of 
England—Lincolnshire, Nottinghamshire, Derbyshire, 
Yorkshire, and thence into Scotland—has its own 
peculiar anthropological characters Its children have- 
usually been more remarkable for force of character 
than for force of intellect. East Anglia is productive 
of great statesmen, ecclesiastics and scholars, and of 
musical composers and painters. It has no aptitude- 
for abstract thinking, its special characters seem to be* 
humanity, patience, grasp of detail, and love oF 
liberty. The people of the south-western focus are- 
sailors rather than scholars, and courtiers rather than 
statesmen; they are innovators and pioneers in the 
physical and intellectual worlds, and, above all, are im¬ 
pressive, accomplished, and irresistible personalities. 
The genius of the Welsh Border is artistic in the widest 
sense, and notably poetic; there Is a tendency to literary 
and oratorical eloquence, frequently tinged with re¬ 
ligious or moral emotion, and there are no scientific 
men of the first order The genius of Scotland has. 
been mainly prodiurd by the tract between the Cheviots* 
and the Grampians 

In science Scotland stands very high, Ireland 
extremely low It is In the exact sciences that tfajk 
Anglo-Dane triumphs; but the science of the di^tri® 
is not exclusively mathematical, and geology especially 
owes much to the Anglo-Dane. The East Anglian is 
a natural historian in the widest sense, and shows 
little or no mathematical aptitude It is not easy to 
see anything specific or definitely Brythonie in the 
scientific activities of the Welsh Border; at most it may 
be said there is some tendency for science here to take 
on a technological or artistic character The scientific 
characters of the south-western focus are quite clear; 
what wc find here 1$ the mechanical impulse, and more- 
especial ly the physiological temper; inventors are 
numerous. 

This is only one of the various subjects dealt with 
in this interesting book; in the chapter on heredity and 
parentage we find it stated that inheritance of ability 
is equally frequent through father and mother; genius- 
producing families are apt to be large, and the mert 
of ability tend to be the offspring of predominantly 
boy-producing parents, and perhaps women of ability 
tend to belong to girl-produdng parents. There U 
a tendency for men of ability to be either the youngest 
or more especially the eldest of the family. The 
fathers of our eminent persons have been pre¬ 
dominantly middle-aged or even elderly, While the 
mothers have been at the period of greatest vigour fyfll 
maturity. 

Eminent persons have frequently shaft* merktsAca in¬ 
stitutional delicacy in infancy'and early tHe but nl^ ( 
developed quite exceptional physical health and 
The chief feature in childhood, brought out by 
sent data, is precocity, and this charattdr 
at some length. The relation of eminence ^ 
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logical conditions is duly considered, and Mr Havelock 
Ellis summarises his conclusions as follows -— 

11 We cannot, therefore, regard genius either as a 
purely healthy variation occurring within normal 
limits, nor yet as a radically pathological condition, not 
even as an alternation—a sort of aliotropic form—of 
insanity. We may rather regard it as a highly sensi¬ 
tive and complexly developed adjustment of the nervous 
system along special lines, with concomitnnt tendency 
to defect along other lines. Its elaborate organisation 
along special lines is often built up on a basis even less 
highly organised than that of the average man It is 
no paradox to say that the real affinity of genius is 
with congenital imbecility rather than with insanity ” 

The criticism will doubtless be made that in many 
cases the individuals dealt ivilh bv Mr Ellis arc too 
few in number to give trustworthy results; but this 
is a matter that was beyond his control, and no one 
can say that he has not made the most of available 
material. 


TEXT-BOOKS OF P/m/flL CHEMIS 1 RY. 
Introduction to the Study of Physical Chemistry By 
Sir William Ramsay, K (J.B , FR S' Fp 4#. 
(London. Longmans, Green and Co, 1904) Price 
15 net. 

The Phase Rule and 1 h Applications By Alex. 
Findlay, M A , Ph.D , D Sc. Pp- Ixiv + 313 
(London . Longmans, Green and Co , 1904 ) Price 
5 *- 

I T will be readily admitted that there is on the part 
especially of our younger chemists, a growing 
appreciation of the methods and results of physico¬ 
chemical investigation, and the issue of a senes of 
text-books of physical chemistry under the able super¬ 
vision of Sir William Ramsay will be a welcome 
stimulus to the prosecution of study and research on 
these lines. Dr Findlay’s book on the phase rule is 
the first of the senes, and other volumes are promised, 
dealing respectively with stoichiometry, relation 
between chemical constitution and phv Mtal properties, 
electrochemistry, spectroscopy, thermodynamics, 
chemical dynamics and reactions. The advance being 
made in some of these departments is much more 
rapid than in others, and the plan or having a volume 
for each branch of the subject will make frequent re¬ 
vision possible where there is a call for it. 

Taken altogether, these volumes will be an accept¬ 
able addition to our chemical literature, for up to now 
the English student of physical chemistry has been 
dependent chiefly on translated text-books for detailed 
treatment of certain advanced portions of the subject 
One or two of the promised volumes, it is true, will 
coyer well trodden ground, but they arc requisite in the 
interests of the treatise as a whole, and the editor will 
doubtless see that harmony and uniformity are pre¬ 
served in the several parts. He has written a general 
introduction to the series, giving a*rapid survey of the 
S a fy lines along Which the development of physical 
A ftfo iftry has proceeded, and indicating the scope of 
mJ*ubjfeCta to be dealt with in the special volume*. 

mere mention Of the phase ruje usually strikes 
ih ; the heart of the non-mathematkeal chemist, 

Hkh 1799, vol. 69] 


but it may be said at once that Dr Findlay’s treat¬ 
ment of the subject is almost entirely descriptive. The 
phase rule ran be formulated in a simple enough 
manner, and its application can be appreciated even by 
those who may not feci at home with Willard Gibbs 
Its merit is that it has rendered possible the classifi¬ 
cation of the various kinds of equilibria on a rational 
and scientific basis The parallelism between many 
cases of physical and chemical equilibrium becomes 
intelligible; the phenomena of polymorphism, as ex¬ 
hibited, for example, by sulphur, tin, and benso- 
phenunc, can be treated systematically, and the con¬ 
ditions of stability of various polymorphic forms can 
be definitely formulated; the equilibrium between solid 
and liquid in binary systems can be fully interpreted, 
even when the two components form mixed crystals- 
In th^ exposition of these and many other points Dr. 
Findlay has done excellent work, and he has succeeded’ 
in producing an interesting and comprehensive esti¬ 
mate of the value of the phase rule in the classification 
and interpretation of equilibrium phenomena 

It is a very gratifying feature of the book that it 
contains full and up to date references to original 
work, and it is to be hoped th.it this feature will be 
prominent also in the subsequent volumes After all, 
the best text-book can serve only to introduce the 
student to the actual workers in his science, and the 
more of such contact the better Dr. Findlay has very 
properly been liberal in the reproduction of figures, for 
the exposition of the phase rule would be a difficult task 
indeed without those graphical methods of represent¬ 
ation that have been so characteristic of its applica¬ 
tion Tables of numerical data, taken from original 
papers, are abundant, and assist materially in the 
realisation of the actual experimental groundwork 
As a result of the physicochemical activity of the last 
twenty years, and of the corresponding introduction of 
mathematical methods of treatment, more demands 
than formerly are made on the reasoning powers of 
the chemical student This is probably true also in 
connection uith the phase rule, but no one who con¬ 
siders the material collected by Dr. Findlay will doubt 
that the application of these exact methods has secured 
a rich harvest of coordinated knowledge, 

J C. P. 


OUR BOOK SHELF. 

Notes on Electric Railway Economics and Preliminary' 
Engineering. By W. C Gotshall. Pp. iv+251. 
(New York McGraw Publishing Co , 1903.) 
Engineering Preliminaries for an Interurban Electric 
Radway. By E Gonzepbarh Pp. 71. (New 
York : McGraw Publishing Co , 1903.) 

The economic side of engineering is one which the- 
student is generally loft to pick up as best he can on 
his way through life. Little attention is paid to jt as 
a rule m the course of his technical training, wpd it 
is not until he starts on practical commercial work that 
he begins to realise that pounds, shillings and pence 
enter as much into the engineer’s formula as the 
I fundamental units of length, mass and time. These 
two books should be very useful, there f8rc, not only to- 
the budding electric railway engineer but also to alt 
studergs of engineering, as serving to show.tfre many- 
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things needed besides technical knowledge to make a 
good engineer 

Mr Gotshall’s work is distinctly the more ambitious 
of the two, in that it seeks rather to point out the 
general principles applicable to all cases of electric 
railway projection, whereas Mr Gonzenbaih confines 
himself lo the consideration in outline of a particular 
case The student will derive from Mr Gotsliall's 
book a good idea of the importance of every detail m 
the original si heme, and will spe how greatly the 
operating costs and the dividends may bo affected by 
careful design throughout He will also be able to 
glean some useful hints on the methods oT dealing with 
promoters, landowners, and so forth, with whom, if 
he is ever called upon to draw up .1 scheme for an 
electric railway, he is likely to have much to do 
Many oF the details and particulars in both books are 
naturally not applicable to this counLry, but this doos 
not materially detract from their value M S 

The Pests and Blights of the Tea Plant Second 

edition By Sir G Watt and H H Mann Pp. 

xv+429 (Calcutta, 1903) 

This work first appeared in 1898 as a report of par¬ 
ticular investigations on tours, but is now a large 
volume of more than 400 pages, with numerous illus¬ 
trations The amount of information collected is 
enormous, and one may understand that no tea-planter 
can dispense with the work, the more so since such 
subjects as hybridisation and the different races of 
tea seed, weeding, tilling and cultural operations 
generally, drainage and manuring of tea, pruning and 
plucking, &c , are fully dealt with, in addition to the 
enumeration and description of the multitude of insect 
and fungus enemies which the long suffering shrub 
harbours 

By means of conspicuous marginal notes the authors 
have undone most of the disadvantages inevitable 
from their general method of lumping together scraps 
of information derived from all kinds of sources, the 
relative value of which, moreover, is generally capable 
of being sifted because the references are given; in 
spite of this, however, and indispensable as the encyclo¬ 
paedic information is, wc think much might be done 
in improving the style if the materials were better 
woven into a more narrative and continuous form 
Why is it that the introductory sections on general 
physiology of plants—the fundamental study without 
which the sequel is useless—are so often badly done 
in such works as this? Does it mean that the great 
schools of science have even yet not impressed I heir 
learning on the officials entrusted with such important 
treatises, or is it that an older generation of workers 
not familiar with modern researches dominates the 
situation 7 

Highways and Byways in Sussex . By E. V. Lucas. 

With illustrations by Frederick L Griggs Pp 

xx+ 416 (London : Macmillan and Co , Ltd., 1904.) 

Price 6j. 

Mr. Lucas himself aptly describes his book He tells 
the reader —" My aim has been to gather a Sussex 
bouquet rather than to present the facts which the 
more practical traveller requires," and he has 
succeeded in writing a delightful, chatty account of n 
county m which Londoners have an especial interest. 
The history, architecture and folk-lore, the animal and 
plant life of the county, and the customs and 
characteristics of the people are all noticed by Mr, 
Lucas and skilfully woven into a pleasing narrative 
The Illustrations, of which there are nearly eighty, 
are excellent, and add greatly to the chnrm pf the 
book. 
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LETTERS TO 1 HE EDITOR. 

[The Editor does not hold himself responsible for ohinidns 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, refected 
i manuscript* intended for this or any other part of Nature. 
No notice is taken of anonymous communications j 

Learned Societies. 

Tiilue arc two other defects of the present system of re¬ 
porting on papers to whkh 1 desire to direct attention. In 
the first place there are Lertain mathematicians who re¬ 
semble the Athenians in the tune of St Paul, who " spent 
their time in nothing else, but either to tell, or to hear some 
new thing *’ 'lhey are consequently averse to reporting 
m favour of a paper unless it contains new results. Against 
this exu ssive l raving after novelty l emphatically protest 
Many interesting iepults frequently drop out incidentally in 
the Luurse of a long and complicated investigation, whilst 
others have been originally obtained by some cumbrous, 
troublesome and antiquated process, 1 and in my judgment 
a p.iper which supplies ronuse, simplified and improved 
I ricruonstr.uions of results of this character is quite as vfi^u- 
[ jhlr ns one which is devoted to the investigation of new 
Moults 

In the next place, as a general rule, none of the 
couiuillurs present have read the paper unless any of them 
happen to be referees Moreover, a good many of the 
icunrillors present, even if they hod tried to understand the 
paper, would be quite incapable of expressing an opinion 
a*, to its merits, and 1 well recollect that 1 myself have 
snnietunt? experienced considerable embarrassment when 
invited to vote officially as a councillor against tire publica¬ 
tion of a paper which lay outside my own line of reading, 
and 1 have sometimes got over the difficulty by abstaining 
| from voting. 3 

1 regard Prof Bryan's suggestions as altogether im¬ 
practicable. In the first place no person possessing ordinary 
foinmon sense would run the risk of adverse criticism by 
consenting to rpport on a paper relating to a subject with 
which he was only slightiy acquainted In the next place 
no author, except a very junior one, would consent to 
Kuhjcit his papers to the extensive revision, which Prof 
Ur) an appears to contemplate, at the suggestion of an 
and possibly a very junior referee He would 
probably regard such suggestions as a piece of Impertinence 
(and 1 recollect one such case in connection with a foreign 
iTiPtlM-matician), and he would make short work of them 
by insisting on the society printing his paper as it stands 
or returning the manuscript for publication elsewhere 
I believe that every Royal Academician possesses the 
privilege of hanging a certain number of his pictures every 
year, and 1 see no reason ddiy a similar privilege should not 
be extended to members of learned societies with regard 
to the publication of their papers. A. B. Basset. 

Fledborough Hall, April id 


Department of International Research in Terrestrial 
Magnetism of the Carnegie Institution. 

Tut trustees of the Carnegie Institution at their annual 
meeting last December authorised the establishment of what 
is to be known as the “ Department of International jtn- 
search in Terrestrial Magnetism " An allotment of tSfcnty 
thousand dollars was made with the expectation that if tip 
proposed work should be successfully organised, a fcimffar 
sum would be granted annually for the period requisite 1 6 
carry out the plan submitted by the writer as endorsed by 
leading investigators, and published in " Year-book " Mo. 

2 of the Carnegie Institution ' f 

The undersigned has been appointed director bf the de¬ 
partment, and has been given full authority tq otygUtiee* 
it, beginning with April i Arrangements have bs%& 
made so that the magnetic survey and magnetic q$terv* 
atones of the United States, conducted Under tfifc; Coa-staod, 
Geodetic Survey, will remain In hla chtfgtit as bbtatoftar- * 

> The method by which Eu lot's eqaafcltai for thi tdtatbm of a 
used to be proved in on example. J - 

be I 

■ttm’i paper 


tea io oe proved in pji example. '. - 
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The general aim of the wdtk is ' to Investigate stub 
problems of world-wide interest as relate to the magnetic 
and electric condition of the earth and its atmosphere, not 
Specifically the subject of Inquiry of any one country, but 
Of international concern und benefit 11 1 he prime purpose, 
therefore-, of this department is not to supplant any exist¬ 
ing Organisation, but rather to supplement, in the mubt 
effective manner possible, the work now being done, and 
to eater only upon suLh investigations us lie beyond the 

K wers and scope of the countries and persons at lively 
forested in terrestrial magnetism and almospheru 
electricity 

At first principal stress will be laid upon the complete 
reduction, discussion and lorielaimn of the existing observ¬ 
ational data, and upon curly publication of the results in 
suitable form, in order to exhibit the present state of our 
knowledge. In this way will be revealed the gaps to be 
filed, and Ihe direction of future and supplementary investi¬ 
gations will be suggested While, however, this will 
constitute at first the chief work of the department, it is 
likewise proposed to embraie favourable opportunities for 
Supplementing, by observation, the existing data and to co¬ 
operate with others in the observing of such of the earth's 
magnetic and eleclm phenomena us arc of momentary 
occurrence, and the investigation of which is of great im¬ 
portance • 

Details as to the method of work to be follow id by Ihe 
department and the Investigations undertaken will be made 
known later It is proposed that, whenever feasible, these 
having certain pieces of work already in hand shall be invited 
to associate themselves With the department 

A word of explanation as lo the 11 international " character 
of the undertaking As all the funds ure supplied by 
the Carnegie Institution, it will not be possible to organise 
this department in accordance with the customs governing 
organisations the funds of which are contributed by various 
nations in concert, such as, for example, the International 
Geodetic Association, the 11 Aiternational Catalogue of 
Scientific Literature," &c While, however, the basis of 
organisation cannot be 11 international " in the sense usually 
defined by such bodies, it is the intention to conduct the 
work with the counsel of an advisory board composed of 
representative persons, irrespective of country The work 
itself, as already stated, is not confined to any one country, 
and in this sense the department is to be truly " Inter¬ 
national." 

That an important step has been taken by the Carnegie 
Institution will be patent to all who are interested in the 
development of our knowledge of the earth's magnetism 
and electricity Prof Neumayer, one of the representative 
Investigators who endorsed tho undertaking und promised 
Support, expressed himself thus when this project was sub¬ 
mitted to the Carnegie Institution — 

11 1 am of opinion that if this plan reaches its fulfilment 
it itf the most Important step ever taken for the develop¬ 
ment of our knowledge of the earth's magnetism, Ihe 
thought which underlies It must appeal to everyone who 
has ever been engaged in geomagnetic investigations In 
09 other branch of geophysics is it more essential to extend 
the inquiries over the entire earth. Magnetic research, to 
be successful, requires the cooperation of the most competent 
Investigators of all countries." 

All communications intended for the department should be 
addressed as below L A. Baulk, 

Department of Terrestrial Magnetism, Carnegie 
Institution, Washington, D.C. 


• t The Formation of Coral Rsefa 

In Nature for February ifi there is a paper by Mr. J S 
giving a concise account of his theory of coral 
r^effc. A more extended paper by him on the same subject 
appeared in (he Geographical Journal for 190s, and was 
M^Ved last year by one by Mr. GUnther on erosion on 
„ {he Wfeet coast of Italy; the latter author proves, on a coast 
- :ia $ vfery strong sand scour and Vith loose, calcareous 
' on the fore-shore, that below " wind and water " 
> erosion to any appreciable extent goM on. Mr. 
r | observations coincide with those of every day 
ptabtf, and should no one have already protested against 
r7 JSf*Qdir'i views, will you let me record my most 

*Tp9 > vo1 - 6 9i 



vigorous dissent Q Ihe principles of geology are so little 
understood, und 11 requires such a level head in sorting out 
the true from Ihe false from among the apparently con¬ 
flicting evidences that one has to deal with, that I think 
when such a glaring misconception of the processes of 
nature as lh.it of Mr Gardiner's is repeated in scientific 
journals, some stand should be made before more mischief 
la done It is a disadvantage on my part not to have 
worked on coral reefs myself, but 1 have been working for 
ten years on a coast which is fringed with coral reefs only 
11 short wa\ from where I have seen it, and I have there- 
foie been able to study the base of the reefs without the 
disguising covering of rural limestone 1 have seen bearhea 
1 rowcicd ujih the shells of animals still living in the adjoin¬ 
ing sea, raised two and three hundred feet above sen- 
level, and a short distance away 1 have seen consolidated 
sand-dunes going far below sea-level, while from the 
submerged plateau the edge of which is colled the Agulhaa 
Hank, Dr. Gilchrist has dredged large water-worn boulders 
far out to sea. South Africa generally is a rising area, but in 
a sinking area the wait mnversc is true, namely, that with 
a general sinking local elevations must occur. 1 his last Is 
not a new statement of fart, but a well established experi¬ 
ence, and one that has been treated of again and again, for 
instance, by Suess, in his “ Anti It* der lirde, vol il. 
chapter 1 , and 1- one which I believe can be proved on any 
ioast—it is well brought out 111 Mr Gunther's paper, and 
in many desiriplions of coral islands, with such a state¬ 
ment before one, 1 am at a loss to understand where the 
room comes in for Mr Gardiner's theory, or where are the 
difficulties which led to Ihe manufacture of the hypotheses of 
Misers. Murray and Agassi/ 'Iho one fundamental idea 
that duminates the whole conception of the earth's struc¬ 
ture is that the crust is never at rest, hut is incessantly 
rising and falling, and a corollary is that each great rise 
or fall is never continuous, but is the result of the surplus 
of a series of + and — movements If we are to adopt 
Mr Gardiner's view that submarine erosion can cut down 
solid rock to a00 fathoms below the surface of the water, 
geology must be deposed from its pedestal as a science, and 
telegaied to the class which includes gnostic theology and 
suth like Ernesi H. L. Schuahz 

South African Museum, Cape Town, March 9 


Mr Schwarz, as far as I understand him, questions the 
effects. If any, of submarine erosion and the necessity-for 
any view except that of subsidence to explain the formation 
of coral reefs. 1 fail to see the parallel between the west 
coast of Italy and the Maldives, but it is obvious that 
wherever submarine currents exist there must be erosion, 
Its extent depending on their force, Ac I would refer Mr. 
Schwarz to the detailed work on currents and the effects 
of organisms in my full paper on the Maidive and Lacca¬ 
dive Archipelagoes in the 11 Fauna and Geography of the 
Maldives and Laccadives " He will And there certain refer- 
ences, but in the same connection he 'should read Prof. 
Agassiz's numerous papers issued from the Museum of 
Comparative Zoology at Harvard, and Prof, Max Weber'a 
and Captain Tydeman’s reports on the Slboga Expedition. 

In common with most recent workers on the subject X 
have treated of my difficulties In respect to the acceptance 
of the subsidence iheory in the paper already cited and In 
my report on Fiji, and Mr Schwarz will pardon me if I 
do not feel disposed ta re-state them The gentlemen he 
refers to have probably stated theirs We are doubtless well 
aware of the general facts mentioned by Mr. Schwarz, and 
I feel sure that we shall be only too happy If he WlU explain 
our difficulties and assist us in arriving at ihe truth on 
this important question. 

f may take this opportunity of pointing out that, accord¬ 
ing to the report of the Coral Reef Committee, Funafuti 
has probably been largely formed by subsidence, and hence 
may be an example of the fourth mode of formation 
.mentioned in my article ]. Stanley Gardiner. 

Zoological Laboratory, Cambridge, March 31. 


Demonstration of Magnet os friction. 

IN a recent number of Natuss (March 34) Prof. H-* 
Nagaoka describes a method for demonstAting the change 
of length of an iron wire by magnetisation, 1 have for 
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&evrr.il years used the following arrangement for this 
purpose 

A small weight is suspended by an iron wire constituting 
a torsion pendulum Direct rurrcnt is sent through this 
suspending wire and through a magnetising coil which 
surrounds it This direct uirrent is reversrd in the 
magnetising coil (or in ihr suspending wire) in rhythm with 
the free oscillation* ol ihe pendulum This iausrs th** out¬ 
side portions of thr suspending wire to he magnetised 
successive!} along right and left helical lines, and the 
Accompanying' changes of length along the lines of magnet¬ 
isation cause the wire to twist slightly to right and to left 
with the reversals of current After se\eral ipversals of 
(urrent the oscillations of the torsion pendulum be< ome 
easilv perceptible \\ S Tfisklin 

Physical Laboratory, Lehigh Lniversitv. South 
Bethlehem, Pa , April 0 


Wawo and Palolo Worms 

In vnur mleresling note on the palnln worm rif Samoa 
(\ati rl, Mirth ti, p 5^) an enui li is irrpL in nhoul 
the 'icawo of Rumphius, which 1* ^aid to he doubtless the 
same as the Pacific palolo I hank* tu Lhc kindnes- of 
J’rof Ma\ Weber, Lhe heart of the Dutih Sjbugn Expedition, 
that explored the seas of the M«da\ \n hipel.igo during the 
\ears iHo<)-iooo, I had the opportunity of examining a 
cluster of these worms fimn H.mrt.i where l1ip\ are called 
oehe In tile natnes, especially in the months of March and 
April, the spumd and third nights after full moon thev 
.are swarming there in great numbers .at the surfnre of the 
sea 

In the “ RunipImis-gedenlvboeU " coiiseciated to the 
memorv of the eminent naturalist of Amboy nn, uho cued 
two hundred venrs before, which was edited In the Kolonmnl 
Museum at Haarlem in 1902, 1 published a shorL descrip¬ 
tion and some figuies of this interesting worm 1 hough, 
like the Pacific palolo, a member of the fanulv of 
Eunindflp, the iraicn or ochc belongs to the genus Lvsidice, 
aijd is a ralher small worm, measuring about 65 milli¬ 
metres in length Nearly all the specimens were in'a state 
of sexual maturity their bodies crammed with sperm or 
01a, hut without showing .mv epitokal c li.ar&tters, the 
number of males and females appears to be nearly equal 
fn our preserved specimens neatly all the colour has 
cam-died, hut during lifetime males and females un¬ 
doubtedly art differently coloured, probably gtren and red, 
as stated bv Mr van Hnsselt, the assistant-iesidenL, 
who collected the worm* R lloRsi 

Museum of Nntuial History. Levden 

(fHi- writer of the notice merely followed the original 
author, Mr Woodworth, in identifying the “wawo 11 with 
the palojo On referring again to Mr. Woodworth’s article, 
he finds the mode of expression somewhat ambiguous, so 
that it might poisiblv bear another interpretation — Fditor ] 


The Bue pf Napiei’i Logarithms. 

In tour issue of March 3 (p 409) I read — " The base of 
Burgi’s logarithms is nearly r, and that of Napier's nearly 
e- 1 11 In the “ Encyklophdic der Elementaren Algebra und 
Analysis," by Heinrich Weber, Leipzig, itjoj, p ioS, I 
read —“ Die Basis der Neperschen Loganthnien stinimt 
also sehr nahe mit der Zahl e uherein " 

Can vour reviewer kindly explain on which side lies the 
tr uth? Alien fo Bossltii. 

Turin, ftal\ 

Whyt Napier actually gives in his table is a series or 
natural sines with a corresponding series of logarithms 
which diminish as the sines increase, If a Napierian 
logarithm Is considered to be the logarithm of the sine 
opposite to which u stands, the base is approximately e- 1 , 
but we may, if we like, regard the logarithms as logarithms 
of cosecants, and the base is then approximately e. Or 
again (as in ,l Encyrl. Brit xvll , 179) we may take 
Napier s sines as actual integers, and use log Nap n for the 
logarithm placed opposite n in the table, then we Ave 
Approximately 

log Nap «=io T log. (io T /n) 

NO. 1799, VOI 69] 


Thus opposite 5000000! which Is entered as the sine of 
30° to radius io r we have a logarithm which, read as an 
integer, is approximately io T log,a. Inspection of Napier's 
tabic gives more information than any brief description can 
do, as will be seen from what has been said, the definition 
of a Napierian logarithm and of its base depends to some 
extpnt upon lioiv we translate his phraseology into modem 
nor.ition G B. M 


BORIXGS IXTO A CORAL REEF . 1 

H E \\ ork before us consists of a senes of reports 

* b\ different authors in connection with the three 
expeditions that were sent to Funafuti in 1896, 1897 
and 1898. Their object was to obtain by boring a 
vertical core of at least 100 fathoms from the rock of 
a typical atoll, to settle, if possible, the vexed question 
nf its lorm.Uion Naturally the different parts 
of Lhe work .ire of unequal value Indeed, all must be 
regard* d ns of quite subsidiary importance to that on 
lhe tore, and aic of interest mainly in so far as they 
throw light on its composition 

Lit lie modern scientific work shows a better record 
of d* termination and thoroughness than this The 
first expedition under Prof Sollas was a failure, but 
the experience gained in its two borings of 105 and 7a 
feet made possible the subsequent success of the later 
expeditions, and the reports qf its members threw a 
flood of light on lhe atoll itself, its fauna and flora 
The most valuable direct result was the production of 
a (hart giving a more thorough and detailed survey of 
nil atoll than had ever before been attempted The 
gre.it rare exercised by Captain Field and lhe officers 
of H.M S rengum in this work has made feasible, 
by a re-survey of the atAl] in a few decades, a com¬ 
parison to show the changes that are at present in 
progress To it we owe the possibility of the detailed 
geological survey of the atoll by Prof David and Mr 
Swr ol (Section v ), vv hich w ill be of material assistance 
for the same purpose The magnetic survey, too, 
worked out by Captain Creak (Section in ), by point¬ 
ing out in the areas of greatest disturbance the prob¬ 
able positions where magnetic rocks might nearest 
approach the surface, suggested the idea of driving a 
boring down through the bottom of the lagoon, Sub¬ 
sequently brilliantly earned out by Mr. Halligan with 
the aid of the captain and officers of H.M.S. Potpotse 
(Section vii), Fig 1 

The second expedition carried the bore to 698 feet, 
but was unsatisfactory in view of the small amount 
of core obtained. It/ however, completed the geo¬ 
logical survey of the islets Finally, the third expedi¬ 
tion drove the same boring beyond 1100 feet, the greater 
part of its core being almost continuous, and put down 
a second in the lagoon to a depth of 24c feet from the 
surface. Collections were also made from the outer 
slopes to 200 fathoms, and the biology of the atoll 
was studied by Mr Finckh (Section vi!) 

The latter section is, perhaps, the least satisfactory 
part of the whole report, mainly because the examin¬ 
ation of the core suggests so many questions to which 
no answer is given. Its most interesting observations 
are those on the rates of growth of various organisms, 
a mass of Halimcda three inches in height avid thick* 
ness in six weeks being quite remarkable. Attention 
is directed to the barrenness of the eastern or wind*- 
ward reef as compared with the western or led weird 
reef No explanation beyond thatof an *• epi^etnft J *is 
afforded, though whether any is necessary btytifyd the 
known effects of sediment on coralline life and the 
undercurrents on exposed reefs, both far more 
portant to windward, is doubtful Hie seetba ghet 

1 "The Atoll of Funafuti/' Being tbe Report of the Coal Reef 
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the idea that the Funafuti reefs are now very different 
from what they were when the core was bring' formed 
Practically Lithothamnion, Hahmcda, Heliopora, 
Mlllepora, Porites, Madrepora and Poollopora an* 
stated to be the only sedentary organmms of importance 
at the present day, the section being little more than 
an essay on them Wp look m vain for precise 
accounts of upgrowing shoals more than two or three 
fathoms deep, of the silting up of the lagoon, and of 
the outward extension of its encircling reels Does the 
boring alga Cliona occur in the living nef tornls, and 
do boring worms uffeit them '* 

The detailed account of the collei (10ns from the outer 
slope is not included in the present report, a main r 
of regret when one considers their importance in con¬ 
nection with the depth of formation of the core and 
with certain theories of coral reef ion struct ion. As it 


1 but the dredgings were evidently too few—the 
1 naturalists had only an open row boat—for deductions 
to lx* drawn as to the occurrence of individual species 
1 and genera 

i 'I he main part of the work, that on the boring, 

! appropriately commences with a general introduction 
1 h\ Prof Judd, in whose hands its supervision was 
1 plaud. From the main hole, 1114! feet, about 384 
tret nf cm'* was obtained ft was carefully labelled, 
»md boxes of sand collected at intervals to fill up its 
1 gaps From the middle of each piece of rock a slice 
was taken longitudinally, the total length of these 
being the total length or the core These slices were 
1 then examined, and from all portions which presented 
difficulty microscopic sections were ground The 
, corals of much of the tore b< ing in the form of casts, a 
set of wai impressions of ricent forms was made for 



Fig i — Tha Lagoon Boring Appftruua on H H S. Por/otsw. 


is, the general report on them forms one of the most 
Interesting sections of the volume, and it is greatly 
to be hoped that the specimens will subsequently be 
deposited with the core. The face of the cliff, 40 to 
mq fathoms, is apparently composed mainly of the 
remains of the same organisms as form the shelf 
above, while the area at its base, from 140 to 200 
fathoms, is covered by a talus of the^ same. A few 
frue,cordis and some Halimeda (or* piece 8b fathoms) 
obtained below 40 fathoms, but this depth is 
ebftsidered to be about tneir true limit. Lithothamnion 
jPbhtrUrta grew in abundance from the surface to 
while Cycloclypeus, a foraminiferan 
Singly, present in the core between 570 and 1070 
from 30 to 200 fathoms. In addition 
'WWA&pteZ corals and other organisms were secured, 
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comparison. Prof. Judd personally contributes a most 
valuable article on the chemical composition of the 
core (Section xiu ), while to Dr Hinde we owe it* 
detailed examination and the elucidation of the nature 
of its organisms, with the exception of the ForamlnU 
fera, assigned to Mr Chapman (Section xi.). Lastly, 
Dr. Cullis gives a full report on its mineralogical 
changes (Section xiv) 

From the surface lo a depth of 748 feet only 72} feet 
of core were brought up The first jeo feet gave 26 
feet, consisting mainly of corals and the regular reef 
organisms very little changed in any,way. Dcteper 
the aragonite or the corals was fougd to have been 
gradually dissolved, other organisms of more resistant 
structure persisting, until at about 400 feet such core 
ass there is consists of cavernous Limestone, formed 
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largely of Foraminifera with casts of corals, the whole 
cemented together by crystalline calcite Foraminifera 
predominate still more between 637 and 748 feet, where 
the rock becomes soft and chalky looking, crystalline 
dolomite largely replacing calcite as the cementing 
material. From this depth to the bottom, 366} feet, 
the core was 3114 feet long, the rock being a hard 
dolomitic limestone, with frequent cavities where 
organisms had been dissolved out Corals are only 
represented by casts, and these are generally very 
badlly preserved, though in some places protected by 
incrustations of Polytrema or Lithothamnion Here 
and there occurs a disposition to form alternate bands 
of corals and Foraminifera mixed with detritus, the 
thickness of the latter considerably exceeding that of 
the former. 

The whole core was divided into m6c lengths, each 
of which has been separately examined and described 


which the various expeditions were sent out to solve. 
Their matured judgment, after examining the whole' 
core, could not but have been of great value. It is 
quite clear, however, that they consider the whole core, 
running through nearly 300 fathoms, to consist of the 
same materials and to have been formed in the same 
wav Lithothamnion, Polytrema, and certain Foram- 
mitera extend through the whole of it, but also live 
down to 200 fathoms Unfortunately our knowledge 
of the bathymetrical limits of corals is less certain, 
but, so far as it at present goes, they cannot have 
grown at a greater depth than 50 fathoms. The 
characteristic sedentary organisms of 50 to 200 fathoms 
are stated to be absent from the core, and, if this be 
the case, it seems almost certain that Funafuti in its 
upper 200 fathoms owes its formation to some change 
or changes of level in the sea floor. 

Had there been such a subsidence practically ail 



Fic ■ —Ocotn Side of Funafuti Inland, from the living Lithothamnion Reef i j the Hurricane Beach, opposite the Site of the main Boring. 


by Dr. Hinde. The core from the borings of the first 
expedition was similarly treated, as was also that from 
the lagoon boring, though the latter was largely frag¬ 
mentary in its nature. It was situated about one and 
a half miles from the middle of the eastern rim of the 
lagoon, and commenced at a depth of 101 feet. Two 
borings were made, the deeper reaching a depth of 
144 feet below the floor of the lagoon. To a depth of 
70 feet an uncemented material was obtained consist¬ 
ing mainly 0i Hahmeda fronds and a few Foramini¬ 
fera. Belowfjhis was gradually replaced by a porous, 
rubbLy limestone formed of the same genera of corals 
as now live in the lagoon, together with Foraminifera, 
the whole cemegted by calcite into a hard rock. 

In our opinion it is unfortunate that Prof. Judd and 
Dr. Hinde have not clearly expressed their opinions 
on thy formation of the atoll, really the sole question 
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the corals of the core should be in their positions of 
growth. Corals are frequently stated in the report tp 
be so, but the question as to whether they are or are 
not is such an important one that the full evidence 
should have been given Coral colonies differ largely 
in different parts of their surfaces, but that any Con¬ 
clusions could be drawn from casts as to their posltfohS 
of growth seems doubtful. Again, the relatively Shifkll 
size of the corals found in the core-^five or pr 
more corals per foot—does not agree with the, u&uu 
descriptions that have been given of 1 coral grrfwth 
m situ, and seems better explained by me censoudatiffo 
of a heap of dead corals. If the rdch were f6mnd|(y 
a growing reef in shallow water it shpukl be pbjKfHM: 
that no reef similar in its constitution was fetffad 
Mr. Finckh. However, the authors evidently Choi H 
that they have proved a ^rtlcal thickness of 
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200 fathoms of roik not showing organisms oilier than 
live in the upper 50 la thorns, and in th u rase the con¬ 
clusion can hardly be avoided thin, subsidence has taken 
place 

The analysis of the core rock shows that down to 
about 640 feet it is a limestone, between 10 and 35 feet 
containing more than 10 per cent of magnesium 
carbonate with two maxima of about 16 per cent., but 
below this averaging about 4 per cent Still deeper 
it becomes dolomitic, containing upwards of 40 per 
cent of magnesium carbonate, but in one area, 820 10 
870 feet, averaging Jess than 15 per icnt., with further 
falls at to6i and 1080 feet The presence of 4 to 5 per 
cent of magnesium carbonate is explained by the 
leaching out (solution) of the more soluble calcium 
carbonate, while the magnesium carbonate is left to 
enrich the rock. This factor will not serve to explain 
cither the large amount near the suiface or the 
enormous increases at certain depths, but Lhc reader 
should carefully consider for himself Prof Judd's dis¬ 
cussion, of the chemical changes 

Considered in its entirety, the work lias been well 
and carefully done It adds lmniensi ly lo our know¬ 
ledge of the possible means of the formation of coral 
reefs, and shows lh.it subsidence nun have at any rate 
played a dominant pai l m the formation of Funafuti. 
The .illustrations are well chosen and all that could 
be desired The geology is illustrated by an admirable 
series of maps Indeed, the work reflects immense 
credit on all who have been connected with it, and 
cannot but be of great permanent \alue 


THE FORTHCOMING CAMBRIDGE MEETING 
OF THE BRITISH ASSOCIATION 

THE fourth meeting of the British Association at 
Cambridge will be held this year from August 
17 to August 24, ]n 1833, the third year of its exist¬ 
ence, the association met at Cambridge under the 
presidency of Prof Adam Sedgwick; Sir J. F \V 
Herschel presided over (he second meeting in 1845, and 
the third Cambridge meeting was held in 1862 under 
,tfte_presidency of Prof. Wilhs 
Tne arrangements nre already sufficiently advanced 
to admit of n preliminary' forecast of the programme 
of the meeting next August The invitation to the 
association lo visit Cambridge in 1004 w'as presented 
by the university and the town, and by the county 
-councils of Cambridgeshire and the Isle of Ely, .md 
these bodies nre all represented on the various com- 
'DhtUees entrusted with the total arrangements. The 
( Mayor and Corporation lime kindly consented lo the 
ijW'Of the Guildhall for the purposes of 11 reception 
PQtan, the Corn Exchange will be utilised for the 
president's addrrss on August 17, and the lectures will 
be given in the new theatre 
The sectional meetings will in most cases be held in 
the buildings of the several science depai tments. The 
sections are the followingA, mothematunl and 
physical science, president. Prof Horace Lamb, 
F.R.S,; B, chemistry, president, Prof. Sydney Young, 
F.R.S. ;.C, geology, president, Mr. Aubrey "Strahan, 
F.R.S.; D, Zoology, president, Mr. William Bateson, 

* F.R4S.; E, geography, president, Mr Douglas W 

* Freshfleld ; r, economic science and statistics, presi- 
, Apt* Prof. William Smml; G. engineering, president, 

J Hop. Charles A, Parsons, F,R S.; H, anthropology'. 

president, Mr Henrv Bnlfour; * 1 . physiology, presi- 
dfertti Prpf, C S> Sherrington F.R.S.; K^botany, 
'"^mtantp Mr. Francis Darwin, F.K.S.; L, educational 
president, the Right Rev. the Lord Bishop of 

-;A ^Handbook to the Natural History of Cambridge- 

IfO. <799, vnr. 69 ] 


shire," specially written for (he meeting under the 
editorship of Dr J K Marr and Mr A E Shipley, 
will be published b\ Lhi l mversily Press, the syndics 
ol the Press hast* decided to present a copy tp each 
[ickei-holdrr, pro\idcd that Lhc number (o be supplied 
for the purpose does not excu d 2000 topics A special 
edition of Mr J W Clark's " Guide to the Town 
and University " will be presented lo each member 
of the associaLion, also a senes of excursion guides, 
together with a coloured map of KusL Anglia supplied 
by the Dm ctor-General of the Ordnance Surveys. 

Emmanuel College has agreed to entertain the 
secretaries of suctions The majority of the colleges 
have expressed their will in guess to enter l am free of 
rharge a limited number of distinguished guests, and 
some of the colleges have agreed to place rooms at 
the disposal of members of the association, making a 
charge for meals and attendance Girton and Newn- 
ham Colleges, and the Ladies’ Training College, have 
also agreed lo extend hospitality and lodging accom¬ 
modation to British and foreign visitors. 

A considerable number of favourable replies have 
been received in answer lo invitations issued to 
American and foreign men of science; it is expected 
that at least 100 Motors from abroad will be present. 

The master and fellows of Trimly College have 
kindly granlcd the use of the college for n conver¬ 
sazione and reception to be held on Thursday, Vugust 
18 The Lord-Lieutenant of Cambridgeshire and the 
Mayor of Cambridge will entertain the members and 
associates at n garden-party in the Botanic Garden 
on Monday, August 22. Tne High Sheriff of Cam¬ 
bridgeshire has also expressed his Intentiort of giving 
a garden-party during the meeting. 

It is hoped that a table d’hitte lunch will be served 
on week-days in certain college halls. Light refresh¬ 
ments will be served each day (including Sunday) fa 
the Masonic Hall, adjoining the museums and clofce 
to the reception room, from 12 to 8 p.in It lifts 
also been arranged to have an open-air caf£ and beer* 
garden on ground adjoining the museums, which will 
be U|H!ii on week-days, from 1 r to 6 

The committee has provisionally arranged eleven 
excursions for Saturday, August 20 These include 
Audlev End and Saffron Walden, Brandon and 
Didhngton Hall (flint-knapping industry and Lord 
Amherst’s collection of Egyptian antiquities). Cromer 
(geological), the Dykes of Cambridgeshire; Ely, Hat¬ 
field and St. Albans, Lincoln, Lynn, Castle Rising and 
Sandringham, Norwnh, Wicken Fen, Wisbech and 
Wofid Works 

On Thursday afternoon, August ifl, the reglstrnry 
of the university, Mr. J. Willi? Clark, will deliver a 
lecture on V The Origin and Growth of the Upl^ 
varsity." The evening lecture on Friday, August itf, 
will be 011 “ Ripple-marks and Sand-dunes’ 1 by Prof* 
George Darwin, and on Munday, August j 1 , the second 
evening lecture will be delivered bv Prot. Osborne, of 
New York, who will give an account of 11 Recent Ex¬ 
plorations and Rest arches on Extinct Mammalia-.” 
On Saturday, August 20, Dr. J E Marr will lecture 
lo the operative classes on 41 The Forms of Moun¬ 
tains.” 

On Friday, August it), a garden-party will be given 
by the prin'ripal of Girton College, and on Tuesday 
afternoon, August 23, members of the association will 
be entertained at Kewnham College. 

A classified list of lodgings and hotel accommodation 
is now being prepared foi the use of intending visitors. 
Information in regard to lodgings may be obtained 
from Mr. A. Hutchinson, Pembroke College. General 
inquiries should be addressed either (p the local secret 
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taries, British Association, or to 
Emmanuel College, Cambridge 


A C Ward, 
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NOTES 

>Ae notice with deep regret that Sir Clement Le Neve 
Foster, F RS , professor of mining in the Koval (ollege 
-of Science, died in Condon on Tuesday, m si\tv -three vear* 
of age 

'\ HE Faraday lecture of the Cheiniral South was delivered 
at the Royal Institution on Tuesday by Prof \V Ostwald, 
his subject being " Elements and Compounds " At the 
end of the lecture, Prof Tilden, who orcupied the chair 
as president of the society, presented Prof. O&twald with 
a medal bearing the image of Faraday, which had been 
specially struck in commemoration of the occasion A vote 
of thanks Tor the lecture was proposed by Prof Dewar, 
seconded by Prof Thorpe, nnd supported bv Lord Rayleigh 

Mh Francis Dalton is about to address a circular lei ter 
and a schedule of questions to each fellow of the Royal 
Society on “ Ability in Families " He asks for a return 
of those relatives In specified near degrees who have 
achieved any kind of " noteworthy " success I his is de¬ 
fined to be a success in any pursuit whatever that ranks 
among those who follow that pursuit at least as high as 
■success in gaining the title of F,R S ranks among men of 
science, ^ Nothing is desired that is otherwise than honour¬ 
able to members of the family, and nothing that has not 
already appeared in print, though it would be very difficult, 
if not impossible, for a stranger to hunt it all out for 
himself This new form o'f hereditary inquiry is expected 
to be fruitful of results, and will probably be extended in 
other directions after the experience of the present attempt 

The death is announced of Dr A P Aitken, professor 
of chemistry and toxicology in the Royal (Dick) Veterinary 
College, Edinburgh, since 1875 

Mr Percit ongmuih, of University College, Sheffield, 
has been appointed junior assistant in the metallurgical de- 
pai tment of the National Phvsical Laboratory Mr Long- 
muir is a pupil of Prof Arnold, und has for two years been 
engaged in research as a Cnrnegie scholar of the Iron and 
Meel Institute He will at present assist Dr Carpenter in 
carrying on the work undertaken by the laboratory for the 
Alloys Research Committee of the Institution of Mechanical 
Engineers 

As the searches hitherto made for Baron Tull's polar 
expedition have been in vain, a reward of 5000 roubles 
(500/ ) is offered by the Academy of Sciences at St Peiers- 
burg for finding the whole expedition partv, or any part 
of it, and a reward of 2500 roubles (350/) for giving the 
first exact indications of tradng the partv The expedi¬ 
tion, which was sent out by the Academy of Sciences, left 
the Bennett Island, lying north of New Siberia, on October 
2b (November 8), iqoj, taking a southern direction It has 
been suggested that the expedition may have drifted 
towards Franz Josef Land, and it 19 therefore desired to 
direct the special attention uf whalers to this notice 

Tiie Weights and Measures Bill, designed to secure 
greater uniformity in the administration of the law relating 
to weights and measure*, was read a second time in the 
House of Commons on April 15 In moving the second 
reading, Mr Bousfield explained the provisions of the Bill, 
^and pointed ou tW the fourth section of the Bill had refer¬ 
ence to the metric system It was proposed that after 
January i, 1908, the two abnormal systems of troy weight 
and apothecaries' a welght should be abolished in favour of 
the metric system This would produce no disorganisation 
«r trade, and would be an instalment of the reform dqflred, 
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which, although a measure was now before the other Houfte, 
it was unlikely that anv Government would make eft b(oc, 
as it would at first result in unpopularity. In the subsequent 
debate muny obj'ections were raised Lo this section of the 
Bill, and it was on the understanding that the Section refer¬ 
ring to the niPtru system was to be withdrawn that the 
Bill was read a second time 

Wf regret to see the announcement of the death of Sir 
Henri ] lumipson, distinguished as n surgeon and bv his 
nrtive interest in manv departments of science Sir Henry 
Thompson wa« born at FramIingham, Suffolk, on August 
ft, 18 jo, and received his early education at University 
College, London. He gained the Jacksonian prize of the 
Roval College of Surgeons in 1852 and i860 for essays on 
surgical cub jeers I11 186b he was appointed professor of 
clinical Mirgprv in University College Hospital; and in 
1884 hp became professor of pathology and surgery to the 
Royal College of Surgeons. He took a leading part in 
the establishment of cremation in this country as a proper 
mpthnd of disposal of the dead, and was president of the 
Cremation Society from Us foundation in 1874. "He was the 
author of numrrous works, including volumes and papers on 
the branches of surgery in which he was an acknowledged 
master, on motor cars, horses, diet and death certification, 
and also of two novel* For several years he culti¬ 
vated astronomical studies, and had a well equipped observ¬ 
atory constructed at MoLesev, but this was abandoned after 
a time, and the two fine refractors were presented to the 
Royal Observatory, Greenwich Later, in 1897, Sir Heriry 

I hompson added to his gift the thirty Inch photographic 
reflector which bear* his name He was knighted in 1807 
and created a baronet in 1899, and was the recipient of 
manv honours and distinctions from professional and other 
learned societies, both at home and abroad 

Pro* C, [ Bristol, professor of biology, New \ork 
Limervity, asks us to announce that English and Conti¬ 
nental naturalist will be gladlv welcomed at the Bermuda 
Biologic.il Station foi Research. Harvard University and 
New York University unite with the Bermuda Natural 

II IS.ton Society in inviting zoologist* and botanists to spend 
six w'eeks in this tempo* ary biological station, to be situ¬ 
ated, as last year, at the Flatts, Bermuda The laboratory 
U a new building, and is furnished with all the ordinary 
glassware, reagents and apparatus provided In modern 
marine laboratories, but microscopes, dissecting Instru¬ 
ments, slides nnd cover glasses are not supplied by the 
station The means of collecting include a steam launch 
forty-five feet long and crew, a fish-well sailboat and 
crewr, row boats, u two-horse carriage carrying ten or twelve 
persons, nets, arms, water glasses, towing and dredging 
apparatus, Ac Zoologists and botanists who desire to take 
advantage of the opportunities offered by the g station should 
send applications as early as possible, and not later than, 
May i, either to Prof E L Mark, 109 Irving Street, Cam¬ 
bridge, Mass , or to Prof C. L. Bristol, New York uni¬ 
versity, University Heights, New York City 

There is at Durango, Mexico, a great mass of iron ore 
which has figured in story and fable for 300 years, and wM 
thought to be a meteorite by Humboldt, who, however, djA 
not quite reach Durango in his explorations. Mr. Le Uti % 
the United States Consul at Durango, now reports that the 
mass proves to be a remarkable dyke, emerging from a 
rocky plain at the- elevation of 6300 feet, rising from 400 
feet to 6jo feet in height itself, and forming a mass of bbp 
ore a mile long and one-third of a mile wide. It hid 
calculated that it contains 500 to 660 million Jpolt Krthv 
above the Surface, while there are no means of knowing 
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what may be below The ore is* a haul specular hematite, 
‘with, oa an average, 60 per cent of metallic iron, much 
•of it going up even to 67 per cent 

The recent annual presidential address of Mr T Fairley 
to the Society of Analysts has been published as a separate 
pamphlet, a copy of which has reached us The president, 
we notice, directed attention to the fact that we are falling 
behind both Germany and America in research work in 
Analytical chemistry, and proceeded to urge each member 
of the society to do his utmost, not only to remove this 
reproach, but to seek to restore to this countn a front rank 
Id the cultivation of this branch of ihemistn 

There was a considerable attendance nt the triennial 
meeting of the German Meteorological Societ> held at 
Berlin during Easter week, under the presidency of Prar 
won Bezold, the meetings being held at the Jn-titut fur 
Meereskunde Numerous papers were read and discussed, 
(those on April 7 and 9 being mainly meteorological, and 
Ehose on April 8 electrical and magnetical, the one which 
occasioned the most animated discussion being communi¬ 
cated bv Prof Holdefleiss, Halle—■“ Ueber die metenr- 
ologischen Ursachen des Auswinterns des Getreides " On 
Che afternoon of April 7 the members were conducted o\cr 
Che Meteorological Institute in the Schmkelplutze, that of 
April 8 was devoted to the Physical Observatory at Pots¬ 
dam ; that of April 9 to the meteorological and military 
balloon and kite flying establishments at legel, and 
Che evening to the Geographical Society's meeting, and 
Sunday evening to the Astronomical Observatory at 
Treptow At Tegel the Luftschiff military section charged 
a balloon of 600 cubic metres within three minutes, within 
fifteen minutes it had been attached to its car, and, with 
two officers on board, had disappeared beyond the clouds. 
The military authorities also carried out wireless telegraphv 
experiments by means of kites Dr Assmann, in charge 
of the meteorological station, had observations taken at a 
considerable elevation by means of u kite, and also 
dispatched a small rubber free balloon with a seL of in¬ 
struments attached. 

In accordance with an imperial decree, Lhe duties of the 
Earthquake Committee of the Academv of Sciences of 
Vienna have been transferred to the Central Meteorological 
Office, the director of which is Dr J M Pernter i'he 
title of the institution is now changed to K.k. Zentral- 
anstalt filr Meteorologle und Geodynamik 

In our issue of December 10, 1903 (p 135), attention was 
directed to some of the leading features of a paper read by 
Dr. H. R- Mill at a meeting of the Institution of Civil 
Engineers on November 34, on the mean and extreme 
annual rainfall over the British Isles A complete copy of 
(hi# valuable paper has now been received, containing an 
abstract of the discussion upon it It is accompanied by 
(three tinted maps showing respectively the mean rainfall 
In 1870-^99, the maj^tfiunT rainfall in 187a, and the mini¬ 
mum fn 1887 There are also three outline maps showing 
(fee positions of stations used, and the distribution of the 
extremes of annual rainfall, the years of occurrence being 
entered In the geographical positions of the stations. A 
glance at the map of stations shows that great care has 
been exercised in their selection, and that materials were 
4 oftf£ortung (except in one or two of the Irish districts) for 
# remarkably uniform distribution of stations ever the 
qtafe of the British Islands 

" Tift greet dustftu of February, 1903, has been discussed 
4)1^ J*. R. ftfU and R. G. K Lempfert, and the results 
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published in the Quarterly Journal of the Royal Meteor¬ 
ological SoLiet} of January last Before the completion of 
this Investigation an elaborate discussion of the same pheno¬ 
menon was published by Dr E Hermann, of Hamburg, 
in the Annalen der Hydrographic for October and 
November, 1903 The English authors have approached the 
subject from a somewhat different point of view from that 
taken by Dr Hermann, and have concerned themselves 
mainly with the relation between the fall of dust and the 
larger motion* of the atmosphere, illustrated by a series of 
maps embracing the North Atlantic and the western portion 
of Europe They have also paid more particular attention 
to the fall over the British Islands The area over which 
it fell thickly in England and Wales is estimated at not less 
than ao,ooo square miles, to the soi*h of a line drawn from 
Anglesey through Wrexham and Northampton to Ipswich, 
and the total deposit in F.ngland is estimated at not less 
than ten million tons 'there is strong evidence In favour 
of the dust being of African origin, and that it travelled 
at a very high altitude The paper include* some interest¬ 
ing descriptions of competent observers, and a valuable note 
of a microscopical examination of a number of specimens 
of the dust by Dr J S. Hett, of H M Geological Survey 

Prof 11 F Osborn sends us an interesting phonograph 
of the Tasmanian wolf taken by Mr E T Keller, and here 
reproduced The photograph illustrates an interesting 
observation made by Mr Keller that in the resting position 
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the stiff tail 1* used to support the animal. Prof. Osborn 
remarks —“ I have not seen this interesting fact recorded 
elsewhere It is, however, possible that it is well known 
among students of the habits of this animal M 

The occasional appearance during winter of pipistrelle 
bats, hedgehogs, and frogs, according to a paper by Mr 
C H. Moffat in the April number of the Irish Naturalist, 
is, in Ireland at any rate, much more frequent than is 
common I v supposed. In the same Issue Mr. G C Gough 
discusses the formation of Iron-ore in Lough Neagh, and 
concludes that this Is chiefly due to the decomposition of the 
magnetite in the surrounding rocks 

.Among the contents of the Jahrbuch of the Nassau 
Naturalists' Union, published at Wiesbaden, Is an article 
by the editor, Dr A. Pachenstacher, on the hawk-moths 
and Bombycldx collected by Baron Carlos von Erianger 
during his travels In Sht>a, Galialand, and Somaliland In 
igocf and iqoi. In another paper Dr ^ Schuster de¬ 
scribes the enormous number of long-eared owls nesting 
in the worm Mavence basin- 


588 


NATURE 


[April ai, 1904 


Following its removal to surroundings better suitnd to 
studies of this nature, Christ's Hospital, Horsham, has 
founded a natural history society of its own, the first re¬ 
port of which is now before us. Naturally, the blurt has 
been somewhat uphill work, but, nevertheless, considerable 
progress has been made, and all the sections are in work¬ 
ing order Funds appear lo be much needed for the 
ivusnum 

lo the February issue of the Proceedings of the Phila¬ 
delphia Academy Mr J. A. O. Rehn contiibutes a paper 
on the Central and South Amcrn.an bats of the genus 
Chilonyrtens, in which all the species arc critically re¬ 
newed The most striking feature about these bats is the 
occurrence of a rufous and a dark brown phase in each 
species In some the two phases are very marked, but in 
others they are connected by Intermediate shades It is 
not stated whether the two phases (which also occur in bats 
of two allied genera) have any connection with locality 

In the report of the Trivandrum Museum foi 1903 atten¬ 
tion is directed to two dolphins obtained during the year 
One has been identified by »ir Lydekkrr with Turstops 
catalama, hitherto known only from Australian seas, while 
the second has been made the type of a new species, .Solatia 
fergusom Descriptions of both were sent lo the Bombay 
Natural History Society. Mr Ferguson, who is about to 
retire from the post of director, summarises the progress 
that has been made in the museum during his term of 
office When he took over the duties in 18S8 the collection 
consisted of 11 odds and ends,” without anv representation 
either of the arts and manufactures or of the fauna of 
Travamore. This “ curiosity shop " has boen replaced by 
a representative series of local arts and manufactures, as 
Well as by nearly complete collections of the vertebrates 

An important paper, by Dr Bashrord Dean, on (he hag- 
fishes of Japan, Is published m the Journal of the Tokyo 
University School of Science (vol. xix art □) Two new 
species are described, one remarkable for Its large size and 
the noimal possession of eight gill-open mgs, and the other 
constituting a now generic type (Paramyxine) Japan 
appears to be the moat favourable locality at present known 
for the siudy of hag-fishes " In no other known locality 
are four species, representing three genera of these important 
chordates, found living practically side by side—for in the 
neighbourhood of Misaki they occur within a distance 
of 30 kilometres Here, too, a form of myxmoid can be 
o')lLimed m greater .ibundance lhan in any locality known 
to me, and there is also a promising field for collecting 
doelopmeir.il stages 11 

IiiE 11 Nature of Heredity " forms the subject of an 
address delivered In April, 1903, before the South African 
Association for the Advancement of Science by Dr A. 
Dendv, which is published in the first volume of the report 
of that body. To give a summary of the author's argu¬ 
ments in suLh a difficult subject would far exceed the limits 
of our space, but it may be mentioned that Dr Dendy is 
of opinion that the views of the late Prof, tope on heredity 
Lome nearer the truth than those of any other writer 
There are three apecial points'—(1) the importance of the 
Bell-nucleus as an apparatus for storing up and giving out 
ad mull, (a) the possibility of the transference of stimuli 
between somatic cells and germ-cells (or their nuclei) with¬ 
out any material connection; and (3) the extension of what 
may be called Herbert Spencer's principle of equilibration 
to the phenomena of heredity and development, to which, 
In Dr, Dendy % opinion, sufficient consideration has not 
been given 
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The submarine rullevs Sff the American coast and in. Che 
North Atlantic are described by Prof J W Spencer (Bill). 
Gcol hoc America, vol xiv), who sees evidencejtK these 
drowned lands of canyons and other deeply excavated 
features 

Some Jurassic fossils from Rikuzen, in Japan, are de- 
si ribed hy Prof Matajiro Yokoy ams ( Journ CcU» ScL, 
Tokyo, vol xv 111 ) These include Schlothelmla, Lytocerea 
(near to hnratum ), and other ammonites, as well as beteitt- 
nites, also Trtgoma v-costata, and species of Gprvfllia and 
Pcrna 

Wk have received several of the Bulletins of the Geological 
Suivey of Western Australia Among these. No 10 con¬ 
tains descriptions, by Mr R Etheridge, of Carboniferous 
fossils from the Gascoyne district, No 9 Is on the lead and 
copper ores of Northampton, by Mr A- Gibb Maitland; 
and No 8 is on the Murchison goldfield, by Mr. C G. 
Gibson 

In a lecture on the Assufln Reservoir and Lake Moerla 
(E and P. N Spon, 1904), Sir William Willcdeks advocates 
the formation of a modern Lake Moeris to the south of 
Lho ancient lake which for more than 2000 years served 
to control the floods of the Nile The new lake would 
occupy the Wadi Rayan depression. In support of hte 
argument that further measures are necessary, he mentions 
that since tHe Assufln dam wa 9 completed the whole of the 
water has been devoted to special tracts, and the Govern¬ 
ment is reluctantly compelled to refuse further applications 
for water. 

Tub fundamental facts of statical electricity are concisely 
described, with illustrative experiments, by Herr B. Kotbe 
m his " Elnfuhrung in die Elektrizitatslehre, I Statische 
Elektrizitat,” of which a second revised edition has been 
published by Herr Julius Springer, Berlin 

Messrs. Isenthal and Co , 85 Mortimer Street, London, 
W , have published a new illustrated catalogue of apparatus 
for electrotherapy The Illustrations and descriptions of the 
apparatus arc of a very instructive character. Among other 
instruments included may be mentioned the Rttntgeti ray 
apparatus of all kinds, that for the therapeutical uses of 
currents of high frequency and high potential, and that for 
photo- and thermotherapy 

The Geological Survey of Canada has published a report 
on “ Altitudes in the Dominion of Canada," by Mr James 
White, geographer to the Department of the Interior. 'The 
report is accompanied by an excellent relief map of North 
America, and by four sheets of profiles Three sheets are 
concerned with the Canadian Pacific Railway—this railway 
being rhosen as showing the profile of the country along 
the only transcontinental line In Canada—and one shows 
the River St. Lawrence and the Great Lakes 

Tiif report of the first meeting of the South Afrifegd 
Association for the Advancement of Science, held In April 
of last year, has been received It is unnecessary to 
enumerate in detail the contents of the volume, which tups 
to 556 pages, for the chief events of the meeting ttefe de¬ 
scribed In our issue far May 91. 1903 (p. 59). *Tpe grlpr 
dential address by Sir David Gill, F.R.S., and 
of [he presidents of the four sections into whfch the vfotyfc’ 
of the association was divided, are all piloted it 
Meteorological paper* were numerous and t Imptirtapt Jp} 
Section A, though the other subjects, chemistry, 
mathematics, and phyalcs, with which the eeitity, 
concerned, are all repreeented. The aubjpeU 
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chiefly of a biological »and geological character, in 
$ectiqti C various engineering questions were discussed, and 
ill' Section D great prominence was gi\en to eduration, 
philosophy and sociology. The volume deals with forty- 
seven papers, which are with a few exceptions printed in 
full or abstracted 

Up to the present the alloys of nickel and Iron have 
^attracted attention chiefly on account of the fact that nlloys 
containing about 35 per cent of nickel have an exceedingly 
small coefficient of expansion, which In certain cases may 
even become negative Their elastic properties appear, 
however, to be of equal interest and importance, and a 
paper on this subject, by M Guillaume, in the Stance of 
the Frenqh Physical Society, contains a number of im¬ 
portant data. At ordinary temperatures the modulus of 
elasticity reaches a maximum at 29 per cent and a mini¬ 
mum at 45 per cent of nickel, and between these limits the 
modulus of elasticity incretuej with the temperature , whilst 
two alloys must exist In which the modulus is independent 
of the temperature Ihesc results can bq explained by sup¬ 
posing tjjat the change from Mo 7 iron is accompanied 
by a large Increase in the niodulu* of elasticity, and that 
In the alloys referred to this transition is brought down 
to the ordinary temperatures and extended over several 
degrees 

In recent months some attention has been paid to the 
problem of bringing about electrolytic decomposition by 
means of alternating currents The most important paper 
that has appeared on the subject is that by Le Blanc and 
Schick in the Zeitschnfl fUr physikahsche Chcmte , in which 
experiments are described on the dissolution of metals m 
various solvents by the aid of alternating currents of fre¬ 
quency ranging from 72 to 38,60a alternations per minute 
In the simpler cases, such as the dissolution of copper in 
sodium hydrogen sulphate, the weight of metal dissolved 
Is very small, and even at a frequency of only 7a is less 
than one-third of that calculated from Faraday's law On 
the other hand, potassium cyanide, especially in concen¬ 
trated solutions and with a high current density, dissolve* 
the metal freely even with very high frequencies, and in 
one experiment the weight of cupper dissolved amounted 
to no less than 66 per cent of tuc theoretical quantity when 
the frequency was above 30,000, this result is probably due 
to the formation of complex double cyanides in which the 
nietal forms part of the and radicle, and so is hindered 
from being re-deposited on the electrode 

Thb additions to the Zoological Society's Gardens during 
the past week include a Campbell's Monkey (Ccrcopiihecus 
campbtUl) froip West Africa, presented by Mr J. A L 
Campbell, a Vulpine Phalanger (Tnchosurus vulpecula) 
from Australia, presented by Mr Herbert \ Parkes, on 
African Civet Cat (Vtverra civetta) from Africa, presented 
by Lieut. H. Nelson, R.A.; three Reeve's Pheasants 
{Phasianus resvesi) from northern China, presented by Miss 
J, Mann; a Bhie-fronfed Amazon (Chrysalis oestiva) from 
South America, a Princess of Wales’s Parrnkeet (PolyteUs 
Alexandras) from Australia, presented by Mrs St. Clair 
Christophers; a Bonnet Monkey (Macaws ntuctu) from 
India, a Blackish Macaque (Macactts fusco-ater) from the 
Celebes, a Striped Hyxna (Hyaena striata) from North 
Africa, a Virginian Opossum (Didtlphys virgmlanus) from 
North America, a Burrowing Owl (Speotyta cumculfirta) 
frbtn. Sbuth America, a Grey Parrot (Pjiffetiu tnthacus) 
from Wwt Africa, five Eyed Lizards (Lacerta ocetfatn) t 
4§Utb European, deposited, a Mouflon (Om musfmon). 

In the Gardens. 
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OUH AbTHONOMiCAL COLUMN 

RxruRN of Brooks's Comrt - -A telegram received from 
the Kiel Centralstrllc on April 17 announces that Brooks’s 
cornet was observed at Geneva at qh 50m (Geneva M.T ) 
on April 16 Its position at that time was R. A. ^ 
i6h 58m 8 s., dctl — +44 0 10', and it was slowly travelling 
northward. Both a nucleus and a I ail were seen, 

A second telegram received on April 18 announces that 
Prof Kobold observed the comet on April 17, and found 
its position, at 11I1 34m os (Kiel M T-), to be R.A » 
16I1 56m 238s, decl =+44° -O' 47"* 

The above data show that on April 16 the comet was 
nearly on a straight line joining a- and 1 Herculis, and 
rather nearer to the former than the latter, also that the 
comet is apparently travelling towards Draco 

Adsorption of Stsr-light by a Comet's Tail— In No. 
jgi4 of the Astrononnschc Nachnchten Dr. Max Wolf dis¬ 
cussed a photograph which led him to the conclusion that 
the light of the star B D +63° 1056 was affected by selective 
absorption in passing through the tail of comet 1903 IV. 
on July 25, 1903 

The consideration of later observations has led him, 
however, to doubt the reality of the apparent ahsorption, 
which he now considers may have been due to a photo¬ 
graphic. effect produced by the comet’s light on the film of 
the negative (AstronomiSLhc Xachnchten, No 3934) 

The Spfctra ok Nov^ —In in article published in No 
3917 of the yizfroftomijcfic .Yd ch rich ton, Herr H Ebert ex¬ 
plains how the multiple character of the lines in the spectra 
of new stars may readily be accounted for by supposing it 
to be due to “ anomalous refraction " in the layers of 
vapours, of different characters rind densities, through which 
the light has to pass between the source and the observer 
By a number of curves and diagrams he shows that in the 
complex strata, which may be reasonably supposed to exist 
in the vapours surrounding a new star, the light would be 
refracted hither and thither until, when it emerged from 
the outer layers, the distribution of the brightness in the 
spectrum would have been considerably modified by 
anomalous refraction. 

The “ shifting " of spectral lines in the experiments which 
have been performed by several observers on the spectrum 
of the spark discharge under various liquids may, accord¬ 
ing to Herr Ebert, be readily explained by this theory. 

Nebulosity Around Nova Pbrsbi. —In No. a, vol xlx , of 
the Astrophysical Journal, Mr Otto Luyties, of Baltimore, 
discusses the theories which have been promulgated in refer¬ 
ence to the nature and the expansion of nebulosity around 
Nova Persei, and points out the effect which the shape of 
the body concerned might have upon the observed velocities, 
lie states that the previous estimations of the parallax of 
the Nova nebula and of the rate of its expansion have been 
partly based on the probably erroneous assumption that the 
emanations which caused the Illumination were originally 
propagated in a direction at right angles to the line of sight 
If, however, the mass illuminated were spherical in form, 
the resulting distortion on the photographic plate would 
lead to serious misconceptions as to the rate of expansion 
and the nature of the emanation Mr Luyties then did- 
cusses the possible effects of such distortion, both for the 
cane of radial illumination from the centre and for that in 
which the emanation proceeded from a point on the boundary 
of the sphere, and show* that the correction for such die* 
tortion, when a likely value is allotted to the parallax, could 
be made to account readily for the apparent retardation of 
the illuminations, and for other anomalies which have been 
observed, when the acLual velocity of the emanations was 
of the order of that of light 

Stellar Distribution — A communication from Mr. J E. 
Gore to No 34a of the Observatory gives the results 
obtained from a count of the stars of each magnitude from 
the third to the sixteenth on a chart of the Pleiades pub 
If shed in Klein's Star Atlas This chart covers three sou Are 
degrees, and Mr Gore finds that the actual value or the 
ratio for all magnitudes is considerably Less than 4, which 
is the theoretical value if all the stars were equally dis¬ 
tributed in space 

• The total number of stars counted on the chart was lafh, 
and thla would give for the whole ifcJQ If of unifortq rich¬ 
ness, a total of 17,615,031 
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THE MULTIPLE ORIGIN OF HORSES AND 
PONIES 1 


'LTITHERTO it has been generally assumed that wild 
^ horses have been long rxtimt, that all domestic horses 
are the descendants of a single wild species, and that, 
except in size, ponies in no essential points differ from 
horses. 


Now that systematic attempts are being made to improve 
native breeds of horses in various parts of the world, it is 
obviously desirable to settle once for all whether, as is 
alleged, ocndental as well us oriental and African races 
and breeds have sprung from the same wild progenitors, 
and more especially if all ponies are merely dwarf speci¬ 
mens of one or more of the recognised domestic breeds of 
horses 


To be in a position to arrive at a conclusion as to the 
origin pf the various kinds of domestic horses, and at the 
same time find an answer to the important and oft-repeated 
question, What is a pony 9 one must clear up as far as 
possible the later chapters in the history of that section 
of the Equidre to which the true horses belong 

It Is generally admitted that the ancestors of the living 
Equidsc reached the Old World from the New, the later 
immigrants crossing by land bridges in the vicinity of 
Behring Straits. If horses came originally from the New 
World, to the New World we may first turn for inform¬ 
ation as to their remote progenitors 

According to recent inquiries. North America possessed 
in pre-Gtacial times at least nine perfectly distinrt wild 
species of Equldx Some of these were of a considerable 
e g Equus comphcatus of the southern and middle 
western States, and E occidentalus of California were as 
large as a small cart-horse Others were intermediate in 
Size —-e g E fraterftts of the south-eastern States, and dt 
least one—If tau of Mexico—was extremely small Some 
of the American pre-Glacial Equidze were characterised by 
very large heads and short sfrong limbs, some bv small 
heads and slender limbs, and (hough the majority con¬ 
formed to the true horse type, two or three were construited 
on the lines of asses and zebras. 

When true horses first made (heir appearance in America 
the climate and the land connections between the Old 
World and the New were very different from what (hey are 
to-day. One result of these differences was that before the 
close of the Pliocene period—i c prior to the great lie age 
—it was possible for American horses to find their way into 
Asia and thence into Europe and Afrira One of the earlier 
Immigrants (Eguus stenonu) has left its remains in the 
Pliocene deposits of Britain, France, Switzerland, Italy, 
and the north of Africa While £ stenorus was extending 
its range into Europe and Africa, two others (E sivalensis 
and E tiamadicus) were finding their way into India, and 
vet oilier species were doubtless settling in eastern Europe 
and Central Asia 

it may hence he safely assumed that as Africa now con¬ 
tains several species of zebras, Europe at the beginning of 
the Pleistocene period was Inhabited by several species of 
horses 


We know that before the beginning of the histone age 
horses had become extinct in North Amerirn, but we have 
not yet ascertained what was the fate of the equine species 
which reached, or were evolved in, the Old World before 
or during the great Ice age It is believed by some 
palaeontologists that the Indian species, I stvalcnsis and 
E namadttus, became extinct, and that E stenoms gave 
rise through one variety (E tobustus) to the modern 
domestic breeds, and by another (E Ugens) to the Burchell 
group of zebras B. sivalensis, unlike E itenants, but like 
the still earlier three-toed horse Hipparlon and certain pre¬ 
historic South American species, was characterised by a 
depression in front of the orbit for a facial gland (probably 
similar to the scent-gland of the stag), and usually by large 
flr&t premolar (wolf) teeth in the upper jaw In some 
recent horses having eastern blood in their veins there 
seems to be a vestige of the pre-orbital depression, and In 
some of the horses of south-eastern Asia (« g. Java and 
Sulu ponies), as in some zebras (e g Gravy’s zebra and * 


* 87 I*; J Cww Ewart, f R S Abridged from Trent Highlit 
and Agricultural Society ofScoiland, vol xvi, 1904 
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zebra of the Burchell type foifind near Lake Banngo), there 
are Large functional first premolars It is hence possible 
that lineal but somewhat modified descendants of E, siva- 
lensis of the Indian Pliocene may still survive, and that 
E mifllenm was a lineal descendant of nipper [on* 

We are, howc\er, more concerned with the ancestors ol 
the domestic horses of Europe and North Africa than with 
oriental horses 

From osseous remains already found wc know horses 
were widely distributed over Europe during the Pleistocene, 
period, and that they were especially abundant in the south 
of France in post-Glacial times. It has not yet, however, 
been determined how many species of horses inhabited 
Europe during and Immediately after the Ice age, nor yet 
to which of the pre-Glacial species prehistoric Horses were 
genetically related Bones and teeth from deposits and 
raves in the bouth of England seem to indicate that during 
the Pleistocene period several species of horses ranged over 
the west of Europe The Pleistocene beds of Essex have 
yielded bones and teeth of a large-headed, heavily built 
horse, which probably sometimes measured more than 14 
hands (56 inihes) at the withers. From the 11 elephant 
bed " at Brighton portions of a slender-1 imbed horse have 
been recovered, and Kent’s cave, near Torquay, has yielded 
numerous fragments of two varieties or speeds which 
differed somewhat from the Essex and Brighton species 
The “ elephant-bed " horse has hitherto been described as 
very small, but if one is to judge by the bones in the 
British Museum it may very wet] have reached a height of 
50 or even 51 inches (12 a or 13 hands). The Kent's cave 
horses were probably from 13 to 14 hands high One in 
its build approached the Essex horse, the other the slender- 
lunbcd species of the " elephant bed " at Brighton. If 
there were two or more species in Pleistocene times in the 
south of England (then part of the Continent), it is prob¬ 
able that yet other species inhabited south and middle 
Europe and the north of Africa 

As already mentioned, horses were extremely abundant in 
the south of France m the not very remote post-GLacial 
period 1 Evidence of the existence of large herds we have 
at SoIutr£, where for a number of years there was an open- 
air Palaeolithic encampment Near the Solutrg encamp¬ 
ment (whuh lies in the vicinity of the SnAne, about mid¬ 
way between Chalons and Lyons), the bones of horses a and 
other beasts of the chase were sufficiently abundant to form 
a sort of rampart around part of the settlement It is 
difficult to say how many species of horses are represented 
at Solutrd, but there seems no doubt that the majority 
belonged to a stout, long-headed, but short-limbed animal, 
measuring about 54 inches (13 2 hands) at the withers. 
Though of smaller size, the typical Solutrd horse had nearly 
as large joints and hoofs as the Essex Pleistocene species 
Like the Essex horse, it seems to have been specially 
adapted for living in low-lying marshy ground in the 
vicinity of forests, and for fettling during part of the year 
on coarse grasses, shrubs, roots, and other hard substances, 
for the crushing of which large teeth set in long powerful 
jaws were indispensable 

That lightly built as well as stout species existed in post- 
Glacial as in Pleistocene times is made evident by bones 
frund In caves and by drawings and sculptures made by 
Palaeolithic hunters. Of the existence of two kinds of 
horses in post-Glacial times, practically identical with the 
stout and slender-limbed Pleistocene species, the cave Of 
Reilhac, near Lyons, Is especially eloquent. It Is, however, 
mainly by the engravings on the walls of caves in the 
Dordogne, Gard, and other districts in the south of France 
that the existence in late Paleolithic times of various kinds 
of light and heavy species of horses Is made manifest. 

In the cave of La Mouthe, s.g., two horses are incised on 
the same panel—perhaps by the same hand—one of which 
(Fig. 1) has a very long head attached nearly at .right 
angles to a short thick neck, while the other hae a Mjnaff 
head, Arab-llke ears, and a long slender neck such as we 
are wont to associate with racehorses 

In the Combarelles cave (Commune of Tayac), the walls 

1 An account of iIm prehistoric boiui of Europe, by Dr. Hobart Mm 
will We found In the ArthmtohgtpSl /eonml, vol, 111 mo. 134. 

1 TouauUnt, oTiha Lyons Veterinary College, believes the! At Sohdri fitted 
were fragments of ai least 100,000 horses, ui of which had been sad k 
food 
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of which for more than a hundred yards are crowded with 
jLDHiial figures, there are, in addition to twenty-three nearly 
full-sized engravings of horsos, numerous studies of equine 
heads. Some of the Combardles horses decidedly differ 
from those of La Mouthe There is, e g , a large drawing 
of a heavily built horse (Fig. a) with a coarse head, an 
arched muzzle, a thick under lip, rounded quarters, and a 
tall with long hair up to the root At another port of the 

cave there is what appears 
to be a natural size en¬ 
graving (Fig 3) of a head 
which in outline is wonder¬ 
fully suggestive of an 
Arab, and at yet another 
part of the cave a horse 
with a pony-like head is re¬ 
presented, behind which 
stands an animal with a 
head like that of a modern 
Shire horse 

In addition to the types 
figured on the walls of 
caves, there are others 
carved on pieces of horn 
and other durable sub¬ 
stances The majority of 
the horses engraved on 
horn are characterised by a 
very large coarse head, 
but a few (e.g the horse 
from the Kcsserloch cave 
near Schaffhausen) are remarkable (or the small size of the 
tiead, the fine muzzle, and small ears 

As already indicated, the men of the early Stone age 
have left us drawings of some four or five different kinds 
of horses, some with large heads and stout limbs, some 
with fine heads and slender limbs, some with a nearly 
straight croup and a well-set-on tail, others with rounded 
quarters and the root of the tail far below the level of the 
croup* Drawings made at the present day will be of little 
use some centuries hence in providing an answer to the 
question, How many species of horses existed in Europe 
At the beginning of the twentieth century? They will con¬ 
fuse rather than enlighten future inquirers, because for 
several generations breeders of horses, like breeders of 
cattle and dogs, have with the help of selection and isola¬ 
tion succeeded in creating numerous artificial strains Is 
there any reason for supposing the evidence afforded by the 
prehistoric drawings is more valuable to us than recent 
drawings will be to our successors thousands of years 
hence, should they desire to ascertain how many species of 
horses Britons possessed at the end of the nineteenth 




qflfttuvy? That depends on whether in Paleolithic timet 
the horse was domesticated in Europe. « 

It Is extremely probable that the (hen of the early Stone 
fled now,and again tame horses] just as nowaday* we 
nave fit timt* tame zebras, but ft is most unlikely that they 
tod; horde of horses which they systematically bred and 
reared as stockmen now breed and rear cattle* 

? “‘Xftfil the domestication of the horse as now understood 
^jbk* •tomptMi In Paleolithic times may be infern 
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from thr fait that the majoriLi vf the hor^ps in the Solutrf 

bone-mounds were from fi\e to seven jears old, Had 

'horses been bred for food a** we nowaday breed cattle, 
young individuals would have been most abundant at 
1 Snlutrd 

If it is admitted that the engravings on the walls of 
caves and on pieces of horn fdirlv QLCuratel) represent 
animals which actually existed at the end of the Ice age, 
and if ft is also admitted that the rrention of new varieties 
by artificial selection was never attempted until at the 

earliest the arrival of the Ncoliths, it follows that in post- 
Glacial as In Pleistocene times there were several perfectly 
distinct wild species of horses 111 Europe 

For some reason or oLlier it has hitherto been very 

commonly assumed that, as in recent times the wild striped 
horses of South Africa—the quagga and zebras—have been 
gradually supplanted by occidental or oriental domesticated 
horses, the wild horses of Europe were gradually displaced 
by domesticated varieties introduced by the Neoliihs. It 
seems to me quite unnecessarv to assume that the indigenous 
varieties so long familiar to the Palaeolithic inhabitants 
were exterminated 

The advent of the Neoliths, instead of implying the ex¬ 
termination of indigenous varieties, in all probability meant 
the introduction of yet other varieties 

1 may here repeat that now, as throughout the nineteenth 
century. It is generally assumed that all the domcsiir breeds 
—small as well as large —have sprung from u single wild 
species The great French naturalist Cuvier not only believed 
that all living horses belonged to one species (the Equus 
caballus of Linnxus), but also that there was no sjiecific 
difference between living breeds and the fossil horses of the 
Pleistocene period Prof Sanson, of the French National 
College of Agriculture, in 
his " Trait6 de Zoo- 
technie " (1901), assuming 
a single origin for domestic 
breeds, divides recent 
horses into two groups--a 
long-headed and a short¬ 
headed group—each of 
which consists of several 
rates, while Captain 
Hayes, in his recently pub¬ 
lished 11 Points of the 
Horse ” (1904), sn>s, “ no 
breed of horses possesses 
any distinctive character- 
| ishc which serves to distin¬ 
guish it from other breeds," 
and addi» that “ as a rule locality , and artificial selec¬ 
tion are the chief factors in the formation of breeds ” 
Elseu here Captain Haves states, 11 As far as I can 
learn, no attempt has been made to separate pomes from 
horses except on the purely artificial basis of height M1 
Even those who are prepared to admit that recent horses 
1 may have sprung from several wild species allege that 
owing to domestication, interposing, and artificial selec¬ 
tion it is no longer possible fa indicate the distinguishing 
characters of the two or ntoie wild species which took part 
In forming the present races and breeds 

Tiie Wild Horse (Equui caballus prjevalsk 11) 

Ihe wild horse may be first considered For many years 
the semi-wild Tarpan of the Russian steppes was regarded 
as the nearest living relative of the wild ancestor of the 
domestic breeds, but in iltfi the existence of a true wild 
horse was announced by tne- Russian naturalise Polyakov- * 
This horse occurs In the vicinity of the Gobi desert* and 
the Great Altai Mountains, one variety living to the south¬ 
east, another to the west, and a third to the south oj|> 
Kobdo. All three varieties are of a yelloW-dun colour, thp 
south-eastern (Zagan-Nor) form being especially character¬ 
ised by a dark muzzle, dark points, and a dark majie and 
tall, In the western (Urungu) variety the muzzle is nearl> 
white, the limbs are light down to the fetlocks, and the 
mane and tail are of a reddish-brown tint, the southern 
(Altai) form being nearly intermediate in its coloration. 
Tge markings consist of a narrow dorsal ^and, faint indica¬ 
tions of shoulder stripes, and indistinct ban in the region 
’I H Point■ of ifai Hen*," pp 
ft 
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of the U.ne<ti and hoiks in all Lliree v.inctii's ihr mane is 
short *uul upright in the lUilnmn, hur It ng enough m 
spring lo arch to ont side of Lin neik, in summer Lhe, 
upper tivo-thirds o[ the doik of the tail lames sh( rl hair, 
the distal thud long hair, which i ontinues Lo grow until 
it reacheb the ground, in winter the upper twu-thirds of 
Lhe tail rarriri hair from 2 to 4 indies in length 1 he hair 
of the body and limbs is short in sumnipi, but under the 
jaw anil over the greater pari of the hndy mid limbs it is 
from j lo 4 inrhes in length in winter 

lhe hoofs arc narrower and have lungi r *' heels" than 
111 the tuinmon horse, but, as in the lonunnn horse, eath 
limb is provided with a chestnut and with an ergot, the 
hind chestnut (hock callosity) heuig very Jong and narrow' 

In the variety (Fig 4) ouurnng in Lhe Altai south of 
Kobdo—probably the most primitive of the three—lhe hend 
is large and coarse, and, compared wiLli the length of the 
body, longer than in any domestn breed In a side view 
it is noticed that the forehend is prominent (bumpy), the 
lower part of the fate straight or slightly convex, the under 
lip long, and that the head forms nearly a right angle 
with the short nuk 'i he civs are lateral in position, and 
appear unusually dose to Lhe ears owing lo the great length 
of the spue between lhe i>k and Lhe nostril The ears are 
long and generally project obliqudi outwards (Fig 4), as 
in ninny cart-horse*' lhe croup is nenrly level, but the 
hoiks are usually bent and turned in Judging by the 
behaviour, during vhe last two tears of the wild horse 
in my possession, I mil inclined to think his less remote 
ancestors, though in till probability members of the steppe 
fauna, lived for a time (perhaps during the Ice age) in the 
viLimtv of forests As is the rase with othci gregarious 
animals, he strongly objects to be separated from his com¬ 
panions, and he also objects to have Ins increments circum¬ 
scribed by fences It has often been said " nothing jumps 
better than n cart colt " The cart colt jumps because he 
has sprung from big-ji mted, broad-hoofed, forest-haunting 
ancestors whose existence often depended on their being 
able at a bound to Hear fallen trees and other obstacles, 
The wild horse when shut up in a loose-hox by himself is 
very restless, and keeps rearing up against the door until 
s*t at liberty; iT placed in a paddock a wav from his special 
comrades he geneially succeeds in either scrambling over 
or breaking down the fence 

The wild horse never en« mini era* fences in the Gobi desert, 
but, probably because he had forest-bred ancestors which 
had often to cross fallen trees, he endeavours without a 
moment’s hesitation to clear all obstacles that come in his 
way, while true deseri forms endeavour to break Lhruugh 
them 

It has been suggested that the wild horse of the Gnbi 
desert is not a true wild animal, but only u domesticated 
breed that has reverted to the wild state. 1 Against Ihm 
view I may mention (1) that nil the wild horses aro of a 
vellovv-dun colour, and that though those to the west of 
Kubdo differ in tint from those to the east, the eastern and 
western varieties seem to lie connected b\ the less specialised 
variety to the bouih of Kobrin , (2) that liavellers in Central 
Asia all agree in stating that (he Vlongi h m ponies vary 
gi early in rolour- -in a Chinese hmin known as the 
11 Emperor’s Horses ” ns ninny jh thirteen rolours are re¬ 
tired to, (3) the dtscendnnls or the horses which esrnped 
fmm the Spaniards in Ameiica after several centuries of 
freedom were of all sorts of colours , and (4) in horses which 
live in sub-Art lit areas the hair at the root of the tail tends 
to increase so as to form a sort of tail-lock, which when 
caked with snow protects the hind-quarters during snow¬ 
storms, the complete absence of this tail-lock—fairly well 
developed In one of my Mongolian ponies—ts a very strong 
argument against the' assumption that Prjevalsky's horse 
Is nothing more than a domesticated breed that has reverted 
to the wild stntr 

The wild horse of the Gobi desert is certainly the least 
specialised of all the hordes living at the present day. In 
being of a.yellow-dun colour, In shedding annually the hair 
of^ thy mane <utd the hair from the upper two-thirds Of the 
tail, in having ergots and chestnuts on the hind- as well as 

1 li was formerly ttawd chat the wild horse vru simply a hybrid bciwtcuH 
Mviipolus pony enn htang^ I recently HhawttfJ l bet a hybrid Of this kind 
is quite different from the wild horse. See Rrcc Roy Sec. Edln , vol xilv. 
put v , 1900-1903, end Naths*, voL \xv\\l p. » 7 i 
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on tlie fure-lmibs, and in Vavmg caiunm and fairly lirft 
upper lirsi prcimiMrs, PrjevaUky's herse is distinctly 
prim<v«il Onlv m the all but lOinplete absence of Striped 
and in having very long powerful jaws armed with relatively 
large teeth tan the Gobi horse be* said to be specialised. 

It is extremely piobuble that Prjevalsky'i hprafl pjU 
familiar to the troglodytes who Inhabited the Rhone yafleyln, 
prehistoric times. One might even go further an<TMy,th*t 
in Fig 1, from an engraving in the cave of La 
we have a fairly uccuiate representation of the'head Or 
Pijevalsky's horse. 

It is, of course, impossible to suy which of the-'recent 
bi eed 9 arc most m ti macely related to the Gobi borie.L 
Though the head and pars are suggestive or Home of the' 
heavier occidental breeds, in its trunk and limbs It more 
closely resembles Mongolian and Korean horses, some of 
which, like Prjovalsky s horse, decidedly differ from Shire* 
and Clydesdales In having a small girth owing to a want 
of depth of body To which domestic breeds the wild bom 
has contributed characters will probably become more 
manifest after he has lived for some time under domestic¬ 
ation 1 hat heavy occidental breeds are not pure de* 
scendants of Prjevalskv’s horse is suggested by the fbet 


Phaiogmpk by M H. ffayt* 

Flu 4 —Prof Kwarl'a yearling wild horns In Bummer cost 
(From Huyea 11 Pomu or the Home ”) 

that cart-horses, like zebras, have usually six lumbar 
vertebra;—the wild horse of Asia has only five, like the wild 
&*-ses 

The Celtic Pony (Eguus cab alius ccKrcus). 

From the most primitive member of the Equldx family 
I shall turn to the most specialised, viz to what 1 have 
ventured to coll the Celtic pony 

In colour and markings a tvpiral Celtic pony onlv differ* 
from the intermediate (Altai) variety of the wild horse In 
having n slightly darker muzzle, a less distinct light riajg 
round the eye, and a mure distinct dorsal band. The hair 
is similar in structure, but slightly longer in the Celtic 
pony durmg winter (Fig. 5), more especially under the-Jaw s 
—where It forms the so-called beard—over thehlitd-wutM 
and on the legs. In the mane, tail, and callosities 
Celtic pony is very different from the wild Gobi horse* 
The mane is made up of a meetal portion (nearly twice the 
width of the entire mane In an Arab) -consisting of efnSng. 
dark hair, and of two lateral portions the hair of 
is lighter and finer and lets circular in section than mb' 
hair of the centred portion. The marie in the adult' gdptiftt 
at the rate of from 9 to to Inches per annum, add drfojffl 
about one-third of the halt 1 * shed annually, tbb JpuK 
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reaches a considerable length. Owing to the great width her head low and to one side, made u rush for the shelter 
Of 4 he middle portion the one half of the mane generally of ait adjacent wood , the half-bred colt— prevented by her 
faHs to the right aide, the other to the left The front Celtic blood from running away—tried in vain one position 

after another, and long before the storm 
ceased looked thoroughly miserable and 
began to shiver as if chilled to the bone 
It hence follows that the tail-loik is 
not, as I at first assumed, an inherit¬ 
ance from a primitive anrestor akin to 
the wild horse, but a highly specialised 
structure which eminently adapts the 
(>1 tic pony for a sub-Arctic environment. 

I need hardly say the caudal fringe is 
not a product of artificial selection, for 
oven in Iceland, where it reaches its 
maximum development, neither its 
existence nor its use has, so far as I 
can gather, ever been referred to It 
need only be added that to maintain 
a tail-lock of this kind it is necessary 
that the short wiry hairs of which it con¬ 
sists require to be renewed once a year. 

In separating asses and zebras from 
horses, stress has hitherto been laid on 
the difference in the mane and tail, and 
especially on the absence of hind chest¬ 
nuts Ah already pointed out, the wild 
horse during summer in its mane and 
tail agrees with asses and zebras The 
mane and tail are hence no longer of 
specific importance This is also true 
- , of the chestnuts, for in the Celtic pony, 

0 . I,. 1, r P f ra /* j - . . 9 as in asses and zebras, the hind chest- 

fte. , -A typical Celtic pony I. .Inter ccl. (Note the beerf," ‘“• 1 “*, «*'Mock ) nutg (hock ea | l0BlllM ) ore completely 

part of the mane hangs down over the face to form a fore- | absent In the wild horse, as in the \ast majority of heavy 


lock {Fig 5). 


and cross-bred horses, the hind chestnuts reach a conslder- 


The most remarkable feature of the Celtic pony is the | able size, but in asses and zebras and the Celtic pony I 
tall. To begin With, the dock is relatively very 
ahort—so short that one is apt to suppose it has 
been docked The distal two-thirds of the dock 
carries long dark hairs, the majority of which 
continue to grow until they trail on the ground. 

During winter and spring the proximal third of 
the dock—about 4 inches—carries atiff hair from 
3 to 6 inches In length, which forms what may be 
known as a caudal fringe or tail-lock (Figs. 5 and 
6); In the case of Arabs and other semi-tropical 
horses the first 1 or 2 inches of the dock are usually 
covered with short fine hair like that over the 
hind-quarters, but in the Celtic pony fine wiry 
hairs from 4 to 5 inches in length extend right up 
to the root of the dock under cover of the body 
hair of the croup The most distal hairs of the 
tail-lock overlap, but are quite distinct from, the 
long persistent hairs rained by the lower two- 
thirds of the dock The hair in the centre of the 
fringe, of the same colour as the dorsal band 
<Fl£ 6)1 projects obliquely backwards, the hair 
ai the sides is light in colour and projects obliquely 
Outwards, The presence of this very remarkable 
burtdf of hair at the root of the tail was quite In¬ 
comprehensible until I noticed what happened 
during a snowstorm The moment the storm set 
in the pony orientated herself so that the snow was 
driven against her hind-quarters. In a few 
minute the lock of hair was spread out to form a 
djec, Co which the snow adhered, and thus pro¬ 
vided 4 shield which effectively prevented the flakes 
(Ipdbng their way around the root of the tall, where 
JbdJr would havb soon melted and effectively chilled 

» cUd inner surface of the thighs. Pro- 
i a caudal shield, long thick hair over 
quarters and bark, and a^ tljich mane 
mh sides of the neck and protecting the 
1, 4 Cal tic pony is practically snow-prOof 
storm lasted the pony In question stood PMqrstkbyG, A JSvmri. 

ItH), with her head somewhat lowered, v Fio. 6.^C«Uk pony, fc> show afl-loek Ih nudwtatar. 

a, Mia dhffto^t het position as the wind 

tyA H5rth-west to north. Very different was the I* have failed to find any rudiments of hind chestnuts either 
' A’ W Arab, and a thoroughbred Highland coft j before or after bfrth Further, W the Celtic pony the front 
After frying various attitudes, the Arab, carrying | chestnuts ere small, and, still knftre ifenttrkable, Hie fetlock 



fclfi Arab, and a thoroughbred Highland coft before or after birth Further, W tt 
fer trying various attitudes, the Ara1>, carrying chestnuts are small, and, still *him 
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1 allosities (ergots) ha^e entirely \anished, in a*.*** and zebras 
the ergots are always present, and in some cases still play 
the part of pads Ihe Critic ponv is hence not only more 
specialised- further removed from the primitive* rvpc—in its 
mane and tail, but also in having lost the fcllnrk pads 
(ergots) and the hock (heel) (allositus Nature makes little 
effort to get rid of usch vs v rsiiges, so long as they are 
harmless When an ■ rgot or a ihesinut 11 nilrntaljy torn 
off there is ion<aderable loss of blood. It is conceivable 
that in the remote past hordes which happened to be born 
without ergots proved better adapted for a life in the sub- 
_\ntn regions—were lesi likelv to suffer from injury when 
‘moving rhiough frrvrn snow and (o bn nine a pre\ in 
wolves and heme had a better chante of surviving and 
It .iv ing dost end ants 1 

There is also evidence of spn inli^.ilion in the teeth of Ihe 
Celtir ponv In inanv hor* s—1 g iht horses of south¬ 
eastern Asia the canines and upper first premolars (wolf 
teeth) are well developed, but in the Celtii pony the first 
piemulais seem to be inv.uiably absi nt, while the canines are 
either ubNpnt or very minuLe nnn in old malts In all the 
tvpual Cel in pomes I havi seen the head is small, Arab- 
like m outline, and well pul on to a relatively long neck, 
ihe mu/zle is fine and Slightly anhtd, the under lip short 
and well moulded, the nostrils are wide, and the eyes on 
a level with the forehead, while the ears are short, white- 
tipped, and carried as a rule in an upright position Owing 
to the shortness of the jaws the proportion of the head to 
the body is as 1 to s 50 instead of 1 to 2 20, as In the wild 
hr rse 


Except in size I have been unable to discover any differ¬ 
ence between the skeleton nnd teeth of the Celtic pony and 
those of the small horse of the 11 elephant bed " of the 
Brighton Pleistocene ]n the most northern part of Iceland, 
where the few pure specimens of ihe Celtic pony survive, only 
a height of ia hands (48 inches) is reached—under more 
favourable conditions the height would probably he 50 or 
5a inches, the size of some of the “ elephant-bed ” hordes 
nnd of the smaller variety of the desert-bred Arab, to which 
the small slender-1 imbed occidental pony closely approxi¬ 
mates 

In temperament the Celtic pony Is verv different from the 
wild horse. Captain Haves hud no difficulty In handling 
the wild horse in my possesion, but from first to last, 
though giving evidence of marked intelligence, it was abso¬ 
lutely irrespon&ive and spiritless A CeltiL pony, on the 
other hand, rapidly learns what the trainer wishes and re¬ 
sponds with alacrity In its keenness and speed, staying 
power and agility, a pure Celtic pony is as different from 
an ordinary heavy-headed Iceland pony (i c a dwarf horse) 
as an Arab 19 from a cart-horse 

The question may now be asked. Is my most typical Celtic 
pony a pure or nearly pure specimen of a once widely dis¬ 
tributed wdd species, or is it at most an approximation to 
an ideal type, living representatives of which no longer 
exist / I regard the pony described above as an almost pure 
representative of a once widely distributed wild species, for 
the following reasons —(1) In its colour and markings it 
is almost Identical with Prjevalsky's horse, and not unlike 
some of the varieties of the wild Asiatic ass (2) The hind 
chestnuts and all /our ergots are completely absent. (3) The 
tail-lock is perfectly adapted for its work—were the hairs 
shorter the fringe would be Ineffective, were they longer 
c v TL 0 'p" s ^ e ^ 1 ^ ever formed, would rapidly disintegrate) 
(4) The first premolars are completely absent, and only one 
of the four canines is represented, and that only by a 
minute peg which barely projects beyond the gum. (5) 
J he pony m question proved sterile with stallions belonging 
to hvc different breeds, as well as with a Burebel! zebra 
and a kiang, but she at once bred when mated with a 
) cliow-dun Connemara-Welsh pony, which closely approxi- 
mates- to the Celtic type (6) Ponies having the more 
striking Celtic characteristics occur in isolated and out¬ 
lying areas ^nere one would expect to find remnants of an 
if®™ specialised species which perchance reached 

the Old World from the New In pre-Gladal times or during 
warm Inter-Glacial penody^-in, e.g k , Iceland (which Itas 
been almost completely isolated since the twelfth or 
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thirteenth century), the Faroe Islands, Shetland, the* 
Hebrides, the west of Ireland, and Finland 

J'laf-iio.SL’d I ancty of the Celtic Pony, —In the Fserdes, 
the Hebrides, and in Shetland there are xlender-f imbed 
pomes which, except in their colour and the shape of the 
head, and in some coses tlie form of the hind-quartetf, 
closely agree with iny typical Celtic ponv In these ponies, 
the depression below the eyes is more pronounced, add 
extends well-nigh to the muzzle, which is nearly flat. The 
nostrils look downwards, and the space between them, In¬ 
stead of being arched as in the Upland speiimen, is flat, and. 
forms neurlj * right angle with the face 

Some of these flat-nosed ponies are of a foxy-red colour, 
others are dark brown. According to Landt, the majority 
of the Ftcroe ponies a century ago were fox>-red-~the St, 
Kilda ponirs, eighteen in all, seen by Marlin at the end 
of the seventeenth century, were also of a red colour—the* 
others were with few exceptions dark A foxy-red Fwrtie- 
pony in my possession has neither a dorsal band nor bars 
on the leg, but it has a light mane and tail, a nearly straight 
croup, and well formed hind-quarters All the other foxy*- 
red Kcroe ponies I have seen or heard of closely resemble 
the one in my collection 

The dark Faroe pomes, like the dark Barra pomes, only 
differ from the foxy-red ponies in not having in every case* 
a straight rruup and a high set-on tail, while the dark 
variety of the Celtic pony found in Shetland 19 In build 
more like the typical Iceland specimens than the FsrAe 
v ui tely 

Herodotus (vq) says of the horses of the Sigyniue—the 
only tribe he knew the name of across the Danube—they 
“ are shaggy all over the body, to five fingers in depth of 
hair thev are small, flat-nosed, and unable to carry men , 
but when yoked to chariots they are very fleet, therefore 
the natives drive chariots " This description, so far as it 
goes, ib singularly accurate of the foxy-red feeroe ponies, 
even to their being very fleet “ when yoked to chariots .’ 11 
It is extremely probable that in the red coloured Fierde- 
pomes we have a remnant of a very old and onre widely 
distributed variety, the origin of which is never likely to- 
be revealed Far some unaccountable reason the silvei 
mane and tml are as a rule either handed on untarnished 
to cross-bred offspring or they reappear in the second or 
one of the subsequent generations It is hence possible 
that various large breeds—such as the Suffolk Punch, the 
white-maned horses of the Hebrides and of the north and 
west of Ireland, certain silver-maned Hungarian and 
Russian races, not to mention Chittabob and other English 
thoroughbreds—have all Inherited their light manes and 
tails from an ancient foxy-red variety of the Celtic pony. 

The origin of the dark brown variety of the Celtic pony 
ts also wrapped in mystery these dark brown ponies may 
represent another old variety from which the Exmoors have 
spiung—a variety which has contributed the tan-coloured 
mu2zle and the ring round the eye so characteristic of many 
of the best Highland and Island garrons One of these 
dark brown ponies, brought from Barra as a two-year-old, 
looked for a time like a miniature thoroughbred Now aa 
a three-year-old it might pass for one of the oldest and 
best type of the dark Fa;roe ponies. Neither the dark nor 
the red Fxrde ponies ever possess all the Celtic character¬ 
istics ; at the most they are three parts pure, and 1 may 
add they cross freeiy with Norwegian and other breeds, 
generally transmitting such Celtic " points ” as they 
possess to their mixed offspring. 1 It is worthy of note that 
In some of the small-headed horses engraved Sn the Com* 
barelles and other caves inhabited in Palsollthlc tunes, the 
croup Is straight and the tail set on high as In many 
Arabs; in others the tail, instead of being in a line wftfc 
the croup, looks as If It had been an afterthought—on 
appendage inserted fairly well up In some cases, lower 
down in others, as is the case In many large ahd tei$df 
horses with rounded quarters. In the engravings showing 
a small-headed horse with a straight croup we seem ftp 
have the foxy-red variety represented, in those wltfl ao$te- 
what drooping quartern we may have a representation of 
the dark brown variety of the Celtic pony. > „ 

H one may judge from its specialisation and from Stf 
being now adapted for sub-Arctic conditions, the Celtic potty' 
belongs to a variety which at a very remote period Wlvnhllg 

1 See Marshall sad Anoandsls, Ft Cam. PhlL On , vsL rff. ptif ly-Vy 
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off from the main item and possibly reached Europe and 
North Africa long before the advent of the N eoliths—to 
become the progenitors not only of occidental but alw of 
African races 1 

As might have been anticipated, Celtic characters can 
often be identified in British and other otcidental breeds 
Many thoroughbreds, which are an unequal blend of Barbs 
and of Arabs in which Eastern races often prevail, and of 
light and heavy occidental varieties, show traces of Celtic 
ancestors. Many small thoroughbreds “ ride like a pony," 
or have a pony head, or pony legs, some even want the 
ergots or hind chestnuts, or the tail has a vestige of a 
fringe, or there is the gait and temperament, alertness and 
Intelligence of the pony Many of the Highland garrons 
have pony characteristics, and this is also true of ail the 
old mountain and moorland breeds, more especially of the 
mealy-nosed Exmoor ponies and some of the better bred 
dun-coloured Connemaras 

Even in Clydesdales of the older type pony characters 
sometimes surge to the surface, while in cross-bred animals 
they sometimes predominate Recently I heard of a 
powerful active 17-handB horse— with .1 wonderful reputa¬ 
tion for speed, strength, and staying power— in which the 
hind chestnuts, greatly to the surprise of the owner, were 
completely absent On making inquiries as to the pedigree 
of this horse, I ascertained he was bred in Caithness, and 
was the grandson of a Highland pony 


Tux Norse Horse (F quits c ah alius typicus) 

During prehistoric times in Lertam parts of Europe a 
tundra fauna gave place to a steppe fauna, which later was 
succeeded by a forest fauna Evidence of this succession 
we especially have in the rock-shelter at Schweizersbild, near 
Schaffhausen In the lower deposits the remains of the 
reindeer, musk-ox, variable hare. Art tic fox, and other 
tundra forms occurred Nearer the surface were relics of 
hamsters, the wool I \ rhinoceros, kiang, horse, and other 
denizen* of the steppes , and on still higher layers the bones 
of the beaver, haie, and squirrel, the badger, pine martin, 
and wild boar, the stag, roedeer, urus, horse, and other 
recognised members of a true forest fauna 

In the case of the Equidos it is often extremely difficult 
to determine to which species any given bones belong, and 
‘hence it is impossible to state definitely that the horses 
found along' with the hamsters and other steppe forms 
essentially differed from those which were contemporaries 
of the stag and wild boar and other typical forest forms 
It may, however, be assumed that even In post-Glaclal 
times the inanity of the inhabitants of the steppes would 
when mature be quite or nearly whole coloured, while fre¬ 
quenters of the forests would as often be either striped or 
spotted—that, e g , the horse which frequented the Rhine 
valley along with the kiang and woolly rhinoceros would 
resemble the wild horse (E c prjevalskn) which, with the 
kiang, now lives in the vicinity of the Great Altai Moun¬ 
tains, while the horse which at a subsequent period was a 
contemporary of the wild boar, stag, and roedeer would 
be more or less richly striped, and in its limbs and general 
conformation adapted for a life in or nyar forests. 

That there is Some ground for this assumption will, 1 
think, be admitted when due consideration is given to results 
Obtained by crossing various kinds of horses with a Burch el I 
xebra. When ponies of the Celtic type—1 1 pomes which 
in their colour are identical with Prjevalsky's horse, almost 
certainly the lineal descendant of tbe steppe horse of Palxo- 
Mtblc times—are crossed with a male Burchell zebra, hybrids 
gfff obtained ahlch, while in build strongly suggesting a 
Burchell zebra, are os profusely striped as the great zrtira 
Of Somaliland-have at least five times as many transverse 
stripes across the trunk as occur in their zebra sire. When, 

“ Thai the Celtic pony n akin to the Manlier lugh-enftte Arabs hualieady 
ffl nfaied The only nindagneiitel difference, apart from the coal, mine, 

I l*i(i bavin many smell Arabs and a Celtic pony U in the ears: lq the 


uurir ere look and often incurved at-ihe points. The long ■ 
‘ ' ‘ ‘ - “ ■ “ 'Nhe Keitlawir kind t 


_ r _ The 

t Arab m|y either he due to Eastern blood oPlfce KsulawSr hind or to 
Mpl being an advantage to the wild anceiffon that frequented thggreac 
UMabfsnsp, so long can ere of advantage to the mountain Mbm/and IS 
'IhrUngatao of vhe Australian boeh About the origin of tbe term TinaUff 
rfA l S b l prtriided with ergots, with bind chennmllflie those of Prycvafclcj'i 
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however, pony marcs of the Norwegian type are crossed 
with a Hun hell zebra, the hybrids resemble in make their 
Norse dams, and in their markings closely approximate 
the common or mountain zebra. The explanation of these 
remarkable difference** seems to be that In the case of the 
Celtic pony hybrids the remote (Grdvy-like) ancestors of 
the Burchell zebra control the development and determine 
the plan of the decoration, while in the case of the Norse 
pony hybrids the remote striped-horse ancestors contribute 
the more obvious characters—the Norse ponies having more 
influence in determining the plan of striping than the highly 
^penalised Celtic pomes, from which stnprs had probably 
all but completely disappeared countless generations before 
I hey begun to fade on tlie horses which belonged to the 
forebt fauna 

it is probable that the highly specialised Celtic pony, as 
well as the primitive Gobi wild horse, belong to the steppe 
fauna, and it is equally probable that the yellow-dun (Fjord) 
horse, in which a blnped tout may be said to be latent, 
brlongs 10 the Forest fauna. It this be admitted, it follows 
thar rhe environment of the Norse race has been for untold 
ages so different from that of the Celtic pony and the wild 
horse that it centuries ago acquired the rank of a distinct 
sprues, or al least a well marked natural variety 

The question now arises, Dors there exist in any of the 
outlying parts of the world (where artificial selection has 
been made use of lo conserve old rather than to create new 
types) horses of a red rather than of a yellow-dun colour 
— -moie like the red deer than the kiang - horses with a 
sufficient number of imperfect stripes on the body and bars 
on the legs to indicate descent from ancestors decorated 
after the manner of the mountain zebra? As is now 
generally known, dun-coloured horses with remnants of a 
striped coat now and again make their appeal ance in all 
parts of both the Old and New World It is also a matter 
of common knowledge that dark yellow-dun horses, some¬ 
times with fragments of numerous stripes, are always to be 
met with in, amongst other places, Mongolia, Tibet, the 
North-West Provinces of India (especially in the State of 
Kattiawar), and In the north-west of Europe, more especially 
in Norway, the Highlands and islands or Scotland, and in 
Iceland. With the exception of the Kattiuwars, which, 
probably as the result of rigid selection, stand apart, all 
the others have many points in common—some of the dun 
Mongol ponies agreeing closely with Norwegians—but they 
all—the kattlawars more than the rest—decidedly differ from 
£ c prjcvalsk u, the wild horse of the Great Altai Moun¬ 
tains, and from typical specimens of the light yellow-dun 
Celtic pony 

The most richly striped horses I have hitherto come across 
occur in the north-west of Scotland. One of these recently 
examined Is alike in make, colour, and markings so unique, 
and looks so little modified by domestication and artificial 
selection, that it must, 1 think, be considered is a fairly 
typical specimen of a once wild species* The history of the 
yellow-dun striped race, to which the specimen alluded 
to belongs, has not yet been written, but there is little 
doubt that it was introduced into Scotland from Scandinavia 
about the end of the eleventh or beginning of the twelfth 
century As this vcllow-dun striped race may very well 
have been familiar to Linnmus, It may, I think, be taken 
as the type of the large occidental breeds, and known as 
the Equus caballus typicus A typical specimen of the 
Norse variety is of a dark vellow-dun colour, with black 
" points 11 and a nearly black mam and tail. The mane is 
long and heavy, and tends to fall to both sides of the neck 
as in the Celtic pony Onlv a few hairs at the root of 
the tail are shed in summer, and there is no attempt to 
form a tail-lock in winter, while the footlocks, never very 
long, are limited to the region of the ergots The fore¬ 
head Is decorated with narrow stripes, which in their number 
and arrangement agree more with the mountain than with 
the true Burchell zebra. A broad dorsal band extends along 
the back to lose itself in the tall, there are stripes on the 
neck, and faint stripes extend a short distance from the 
dorsal band across the body, as in the British Museum 
quagga ; while the legs, especially in the region of the 
" knees 11 and hocks, are marked by distinct bars. 

The ears are short and are carried in a nearly upright 
position; the forehead (which is not particularly wide), in 
having two ridges extending upwards from the prominent 
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*yt*s io meet under the lorelock, differs greatly from the 
“ bumpy " forehead of Prjcvalsky's horse and the flat fore¬ 
head of the Celtic pony. 1 he spate between the orbit and the 
noslril is relatively longer than in the Celtic pony, but 
shorter than in Prjevalsky's horse The eyes project beyond 
the level of the fureheud In the Celtic puny the eyes ore 
large and adapted for a wide range, m (he wild horse they 
are some distance from the front of the head, in the Norse 
horse they are small and look downwards rather than for¬ 
wards The outline* of Lhe face becomes ton vex above the 
muzrle, and ends in a somewhat Lung upper Lip, adapted, 
like the upper lip in the giraffe, for feeding on leaves und 
lwigs In the neck and shoulders, trunk and lnnbs, the 
Norse variety ma\ be said to resemble a small cart-horse 
of the Suffolk type 

Compared with the wild horse, the withers arc lower and 
the hindquarters more rounded, and the tad springs more 
abruptly and at a lower lei el, and hence fails to convey the 
impression that it is a direct continuation of the trunk. 
The dock is relatively longer than in the Celtic pony, but 
shorter than in the wild horse 1 he limbs are short, but 
the joints are large and the Hoofs fairly broad, hence in a 
side view of the forrleg a considerable increase Is noticed 
as the thick fetlock joint is reached 

It will be evident from what has been said that the Norse 
horse differs chiefly from the wild Gobi horse in being of a 


I need only that k regard the Norse race as thl* 
foundation of what in the Highlands are known os garrooB* 
Horses of this type may very well have been originally 
obtained by blending the old indigenous yellow-dun striped 
race with Flemish and French hreeds Imported direct from 
the Continent or introduced from England during the 
middle ages Further, It is extremely probable that the 
Norse race took part in forming the small active Clydesdale* 
of a former generation. 

Other Occidental Horses 

In addition to Qiiental and African varieties, which doubt* 
less include several wild species amongst their ancestors, 
there are two or more occidental varieties which in various 
ways diffrr from the Norse and Celtic races and from 
l’rjei alsky's horse 

One of the latter races include long, low, heavily built 
animals with unusually long heads, another consists of 
short-bodied animals with a large head and a pronounced 
Homan nose 

The long-headed variety which occurs in the Hebrides 
and the Central Highlands reminds one of the horses en¬ 
graved during the htone age on a pine of reindeer horn. 
In one specimen of this variety met with in Perthshire the 
profile 1$ straight and the distance from Lhe orbit to the 
nostril is 13 inches, te 7 inches more than m a member 
of the Norse breed of a like size, and 



4 inches longer than in a 14 hande 
Connemara pony allied to the Celtic 
rare Some of these long-headed forma 
with a straight profile and a well 
moulded muzzle resemble the horses of 
the Parthenon. 

Horses with a pronounced Roman 
nose also occur in the western islands 
and Highlands of brotland, and in 
Ireland, Austria, America, and other 
ports of the world into which breeds 
were introduced from Spain. One of 
this Roman-nosed type, of a yellow-dun 
colour, met with in the Outer Hebrides 
was especially interesting It very 
decidedly differed from members of the 
Norse race In the same district, but, on 
the other hand, it agreed in the outline 
of the head with some of the engravings 
in the Dordogne caves It Ts hence 
conceivable that the Roman-nosed 
variety (from which the modern bhire 
breed may be an offshoot) is a very old 
one—a variety which was Armly estab¬ 
lished centuries before domesticated 
breeds first made their appearance In 
Europe 

Summary* 


Photograph by G A Ertart 

Fie 7 —A richly ilnped dark yellow-dun horse or lhe Noth iype, which hsi 1 general memblance 
10 die Comharellci hone reproduced in Fig a 


darker dun colour, in being far more richly striped, in the 
shape of the head, size of the ears, jposition of the eyes, 
and also In the muzzle, mane, tail, hind-quarters, joints, and 
hoofs. From the Celtic pony the Norse horse also differs 
in the colour and mnrkings, but it especially differs in the 
tail and in the greater proportional length of the distance 
between the eye and the nostril, and in having a 
complete set of ergots and chestnuts It is inconceivable 
that the Norse variety could revert to the Prjevalsky 
horse type, or be regarded as an offshoot from the Celtic 
pony. 

The question may now be asked. Is there any evidence 

a* til a P a 19/1 litko r>4 tliu amihk U .. ___ t _ I 


with horses of the Norse type? big 7 gives an imperfect 
idea of a specimen of the Norse race from the wdst of 
Ross-shlre. U this figure of a horse stiff living is com¬ 
pared with Fig a, winch faithfully reproduies an engraving 
made thousands of years ago in the Combarelles cave by 
one of the artist-hunters of the Early Stone age, it ull, 
1 think, he admitted the Norse horse probably belongs to a 
very ancient race « 
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nptoyt, a Eurnn I j, ave en d W oured to indicate that In 
t ganerii mam bis nee post-Glacial as in pre-Glaclal times 

there were Several distinct species el 
horses, and that It la extremely prob¬ 
able some of the prehistoric species and varieties have 
persisted almost unaltered to the present day. 1 have 
shortly described three distinct kinds of living horses, via. 
the wild horse of the Gobi desert (E c. prfivalskiij; the 
Celtic pony, which though no longer wild, may be known 
as the E c cslhcus; ana the Norse faorse, which may very 
well stand as the type of one of the large occidental breeds* 
and be known as s. c. typicus I have also pointed out that 
in addition to these three very distinct types—two at Je*«t 
of which have taken part in forming quite a number of 
our British breeds—we have a longheaded, heavily built 
variety with a straight profile, and a long-headed, 


..... . .w.j •• ■«« ■ uiwie vi |nvnuuakBU |WI 

I have also Indicated that in addition to several. 
varieties there are several African .and oriental fmkihk 
and I might have added that, in so far as the English 
thoroughbred Is a mixture of African and oriental "Hrftftii 
and of occidental fight and heavy varieties, it might 
ritrd as an excellent example of a breed which 
amongst Its ancestors several wild spffcies—a breed wk 
has had a multiple origin. 1 
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ATMOSPHERIC TIDES. 


AN article on atmospheric tides, by Mr W Krebs, who 
“ is a frequent contributor to tne scientific literature 
of Germany, appears in Da* WellaU, a Berlin journal of 
astronomy, of Deiember, 1903. The author points out that 
the astronomer Mtidier demonstrated in 1837 from the 
Berlin barometer observations the existence of an oscillation 
of air pressure In the course of a lunar day. The mean 

range exhibited a minimum pressure in the after¬ 
noon and a maximum in the forenoon of that 
period This occurrence, which was found by Madler 
lor the years 1820-1835, was confirmed by Prof 
Bornstein with reference to the years 1884-1688, and was 
also shown to obtain at other German stations But neither | 
of these physicists ventured to affirm the existence of a tidal 
movement of the atmosphere in the oscillation which they 
had diuuvered. I 

The hitherto purely statical conception of the oscilla¬ 
tions of air-pressure was an obstacle to such a theory. This 
conception supposed a maximum of pressure to he sun ply 
the result of an elevation, and a minimum to be the result 
of a depression of the barometric column According to 
this still prevalent idea, a maximum of pressure must be 
expected at the time of the upper culmination, and a mini¬ 
mum at ttfe time of the lower culmination of the moon 
The former was, however, found to ouur at Berlin almost 
exactly five lunar hours after the upper culmination, and 
the latter about the same time after the lower culmination 
For these reasons Madler thought it possible 11 that there 
was a third way in which the celestial bodies acted upon 
each Other, which was still unknown to us," that is to say, 
other than by radiation and gravitation 

But the atmospheric oscillation in the course of a lunar 
day, first discovered by Madler, appears to be nothing more 
than a wave caused by gravitation, when it is considered 
as a transverse oscillation and explained dynamically The 

S 'eatest rarefaction of the air occurs about half-way after 
e lower culmination, corresponding to the greatest uprising 
movement of the medium The greatest compression of the 
mr occurs about half-way after the upper culmination, corre¬ 
sponding to the greatest downward movement of the 
medium In both cases an attraction of the moon on the 

lower atmosphere of the earth is presupposed The third 
kind of mutual action between the celestial bodies assumed 
by Madler accordingly reveals itself, in the case in question, 
as simply gravitation, when its effect is only considered 
from the standpoint of the wave theory When applied to 
the solar day, the author considers that this view of the 
matter completes a missing link in the explanation of the 
double atmospheric oscillation according to Kelvin and 
Hann 


ON LEAD POISONING AND WATER 
SUPPLIES . 

f T'HE second volume on the above subject has recently 
* been Issued by the medical officer of the Local Govern¬ 
ment Board. The former volume contained information 
concerning Dr Houston’s study of waters derived from 
moorland gathering grounds In Lancashire and Yorkshire. 
the present volume gives details of an extensive series of 
laboratory experiments bearing on the general subject and 
conducted by Dr. Houston. They have been published in 
order to facilitate the interpretation of the results obtained 
When studying the solvent or erosive power of a water on 
tad pipes, With the view of counteracting these dangerous 
qualifies- Pdrtlculftr attention is directed to observations 
on 11 standard? M (p. 443) In this volume, where methods of 
measuring the solvent and erosive powers of a water upon 
tad are given enabling an opinion to be formed as to the 
degree of risk arising from the contact of such water with 
lead surfaces. 

‘TUta report is illustrated with drtfwipgs of the apparatus 
jtaployfd [ft {he Investigations, and photographs have, been 
to show the actual amount of deposit redlining 
feyfti tabes in which the erosion of lead by water had been 
iKMd td taka place. ' 

the nature of this report It will be understood that 
tftfr ttbi taca of ft consists or the tabulated results, together 
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with brief descriptions of the experimental methods adopted. 
The main conclusions arrived at were stated in the previous 
volume, but a general summary of all conclusions Is also 
given in Section iv of this volume A reference to this 
summary will be found useful to those who are concerned 
with the consideration of dangers of lead poisoning arising 
from water supplies. 

Ihe summary starts with an explanation of the meaning 
of the term “ erosion," and proceeds to state that bright 
lead Is rapidly eroded by mm and by snow water, as well 
.19 by distilled water , rhrn follow the names of substances, 
which do ikh influence the erosive power of water when 
introduced Into it, as well as of substanics which delay 
and inhibit the action, Moorland waters are next con¬ 
sidered in regard to their erosive property, and the con¬ 
ditions which increase, diminish, or prevent their erosion 
are stated. Then follow waters which do not fall under the 
above classification, together with remedial measures which 
may he adopted to avoid danger A similar classilkation 
and consideration of waters as regards pi umbo-solvency la 
then shortly entered into, and, finally, the conclusions arrived 
at from chemical and bacteriological experiments as to the 
tause of acidity 111 moorland water are given The summary 
terminates with a selection of conclusions which have alreddy 
appeared 111 the forniu volume F C. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Du H H Dixon has been elected professor of botany 
it Trinity College, Dublin, in succession to Dr E Percival 
Wright, who Iihs resigned 

'1 he Princess of Wales opened the new buildings of the 
St Paul’s Girls’ School at Brook Green, London, W , on 
April 15 Accommodation is provided for a museum, 
ihenural SaboraLon, and practical physics. 

At the request of the Board of Treasury the following 
gentlemen have consented to art as a committee to consider 
Che allocation of the proposed increased grant to the uni¬ 
versity colleges giving education of a university standard 
m arts artd science, viz. the Right Hon R U, Haldane, 
M.P (chairman), Sir l r Mowatt, G.C B., I S O., Mr C. A 
Cnpps, K C., M P , the Rev Dr. Woods, late president of 
1 muty College, Oxford Mr llenry Hvggs, of the 
Iieasury, will act as secretary 

An annual commeniuration day was inaugurated at the 
University of Glasgow on Tuesday Sir William Ramsay 
gave a discourse on Joseph Black's life and scientific work, 
and after the oration several honorary degrees were con¬ 
ferred. At the commemoration banquet on Tuesday even¬ 
ing Mr Choate, the United States Ambassador, remarked 
in the course of a speech that the universities had to do 
their best for the guidance of the councils of the nations 
to which thev belonged 

1 he councnl for the extension of higher education in 
North Staffordshire has issued its report for 1903. ihe 
objects of the counril are to stimulate Interest in higher 
education throughout the district, to assist in coordinating 
institutions and classes for higher and technical instruction, 
Lo aid existing institutions b'Mhc provision of supplementary 
and advanced courses of instruction, and to take steps for 
the establishment of a suitable institution in which to con¬ 
duct a scheme of higher education for the benefit of the 
whole district. The leport gives, among other information, 
reasons for the establishment as soon as possible of the pro¬ 
posed North Staffordshire University College, and urges the 
members of the council to join in the promotion of the 
scheme ^ 

Tub United States consul at Leipzig has, saye Science, 
compiled a table of the number of students attending 
twenty-one German universities during the winter 1903-4, 
lie total number of matriculated students at these universi¬ 
ties is 37,854, of whom 3093 are foreigners, the largest 
dumber ever recorded The number of foreign students Is 
equivalent to 8 2 per cent of the total number- Of other 
4 udents attending lectures in these universities there are 
7S74 inert 1 and 1313 women, ao that tm total number 
students is 47,041 Noteworthy among other things Ih the 
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table is the numerical preeminent e of attendante at Berlin, 
where llir total exceeds that of Munich, Leipzig, Bonn and 
Breslau combined But 42 per cent, of Herlm's attendance 
is made up of non-matnuilatcd students, representing a 
floating element to a considerable extent Elsewhere in 
Germany this feature is a minor one in umvrrsifv 
attendance, 

I\ his presidential address at the annual ronferente of 
the National Association of Manual 1 raining Teachers, held 
at Hastings on April 5, Sir John Cnckburn dealt with the 
psychological importance of manual training It is now 
recognised, said Sir John Curkburn, that the hand is one 
uf the best channcU to the intelligence, and that in training 
the hand we minister most effectually to the requirements 
of intellectual, moral, and physical development lime m 
giving intellectual studies would be saved if half the school 
hours were spent in the workshop Pupils detect their 
prrors m actual work more readily than in abstract pro¬ 
cesses, and learn to despise inaccuracy and slovenliness 
Nothing so clearly demonstrates the difference between right 
and wrong as manual training A lie in wood stands self- 
exposed The construe live imagination is strengthened, and 
invention is stimulated by manual work Psychologists are 
agreed that in developing the mind manual training must 
rank os an indispensable element in all primary and 
secondari schools 

To celebrate the seventieth birthday or President Eliot, 
president of Harvard University, the graduates and students 
of the university have subscribed a thousand pounds for a 
portrait or bust to be placed in the Union A very eulogistic 
letter with ten thousand signatures was presented to Presi¬ 
dent FJiol on his birthday After enumerating the dis¬ 
tinguishing characteristics of his thirty-five years of presi¬ 
dency, the letter continues -* 1 Through you the American 
people have begun to see that n university is not a cloister 
for I he recluse, but on expression of all that is best in the 
nation's thought ami character i'rom Harvard University 
men go into evrrv part of our national life, 'Jo Harvard 
University come from the common schools, through paths 
(hat have heen broadened by your work, the youth who have 
the capacity and the will to profit by her leaching 
lour influence is felt in the councils of the teachers 
and m the education of the youngest child 
Tearless, just, and wise, of deep and simple faith, serene in 
affliction, self-restrained in success, unsuspected by any man 
of self interest, you command the admiration of all men and 
the gratitude and loyalty of the sons of Harvard ” British 
men of science will join in the congratulations to President 
Fliot that he has passed the age of seventy with un- 
dimini>hed power 

At the ordinary meeting of the Society of Arts on April 
13, Mr J, C Medd read q paper on agricultural education 
He said it has now been realised that success in farming 
demands extensive scientific knowledge quite ns much as 
thorough practical training The development in the facili¬ 
ties Tor instruction since 1888 has been remarkable. Figures 
were quoted to show there had been a total outlay by the 
Government and by local authorities of nearly loo.ooof per 
annum Mr Medd thinks that it is to the evening school 
that the authorities must look for the improvement of the 
labourer and the recovery of the skilled or “ handy " man. 
The paper concluded with a scheme to coordinate and place 
upon a satisfactory basis the rural and agricultural educa¬ 
tion of every county Small village schools should be closed 
and their children conveyed dally to some central school 
Better buildings and equipment, more regular attendance, 
and a more efficient staff would thus be ensured A few 
favourably situated schools should be developed upon the 
model of the Icotes primmres lupitmures A continuation 
school should be organised in every village Winter schools 
of agriculture and horticulture should be established In 
selected districts according to the particular requirements 
and characteristics of each county, and the services of their 
directors should be made available for all farmers and 
gardeners during the summer Demonstration plots should 
be placed In the charge of men who combined sdentiic 
accuracy with son# actual knowledge of practical farming, 
and were In touch with the farmers of the district. 
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SOCIETIES AND ACADEMIES. 

London 

Royal Society, March 17 — 11 Physical Constants at Low 
r l emperaturcs (1) The Densities of Solid Oxygen, 
Nitrogen, Hydrogen, &c ” By I J rof James ftsvmr , M A., 
LL U., D be , F.R.S 

'1 he observed densities of solid oxygen and nitrogen, taken, 
al the boiling point of hydrogen, are 1 435 ana 1 ojfi re¬ 
spectively Similarly the density of solid hydrogen between 
13° and 14° absolute was found to be 0076. From the- 
observations given in the paper, the “ Matthias Diameter 
Line " is deduced in each case, and from these the critical, 
density and molecular volume at the zero of tempera¬ 
ture follow 3 he molecular volume at zero of oxv gen 
is 31 3, of nitrogen 355, and of hydrogen 342. From 
these results it follows that if solid water could result 
from a combination of solid hydrogen and oxygen taking 
place at the zero of temperature the reaction would in¬ 
volve a volume contraction of 45 per cent A discussion 
follows of the cntiral constants of hydrogen in which the 
want of agreement between theory and experiment is pointed 
out The conclusion reached is thut in the case of the 
constants of hydrogen a marked variation from what in the 
tase uf other substances may be regarded as fatrly general 
results must be anticipated, and that further experiments- 
are required to clear up the difficulties 

Llnnean Society, April 7.—Prof S H. Vines, F-R.S f 
president, in the chair —Mr. E P. Stabbing exhibited! 
lantern-slides of the metamorphoses of Ciania Ctamen, a 
Psythid moth from the Madras Presidency, showing its use 
of its food-plant, Casuanna equtseUfolia, in the making 
of its protective case —Mr F Knock displayed a series of 
more than fifty slides of natural colour photography of 
living insects and flowers by the Sanger-Shepherd three- 
colour process, the president adding a few remarks on the 
results —Mr C E Jones then gave an abstract of hi* 
paper, the morphology and anatomy of the stem of the 
genus Lycopodium 

Faraday Society, April 13—Mr. J. Swinburne, vice- 
president, in the chair—Alloys of copper and arsenic 
Arthur J. Hlorna. The object of' the author’s investi¬ 
gations was to ascertain the exact relation between copper 
and arsenu in binary alloys, and the limit of proportion of 
arsenic that can be retained in copper in the cold solid 
state The addition of arsenic lowers the melting point of 
copper uniformly down to about 14 per cent , when a steep 
fall in the freezing point curve occurs, reaching its lowest 
point at 685° C This alloy contains ig a per cent, of 
arsenu, which corresponds to the formula Cu As, The 
alloy with 23 per tent of arsenic freezes at 708 , and the- 
temperature gradually rises until the alloy with 2834 is 
reached at 747 0 This Is the compound Cu 3 As. At’ 810*' 
another chemical compound freezes, having the chemical 
formula Cu,As a , it contains 33.3 per rent* of arsenic. 
Beyond this point the temperature gradually falls again to 
a minimum at the alloy with about 35 per cent, of arsenic 
The curve then rises to another summit at 740°, forming 
the compound Cu a As, with 37 34 per cent, of arsenic From 
this position the curve descends to 702° with the alloy con¬ 
taining 41 per cent of arsenic, this is nearly the practical 
limit of the direct combination of copper and arsenic — 
Experiments with a new primary cell: E. G. F BounfloJd. 
The cell consists of an Inner porous pot containing nitric- 
acid and a carbon pole, and an outer vessel containing 
sodium hydrate solution and a metal pole, preferably fine, 

1 e with a solution of from la per cent, to 15 per cent.; using 
solutions of maximum conductivity with zinc and carbon 
poles on open circuit, an E.M.F. of a 6 volts may be 
obtained Not only does the cell possess this comparatively' 
high E.M F., but It may be shortedreuited far longttt ffrur 
most cells before it runs down. A cell short^iftukfed' 
through a total resistance of 0-6i ohm gate a ftitttllt 0 1 
4 if amperes, which fell to a-61 in an hour, 8*38 in ai'hours, 
and 173 in 6 hours. A smaller cell gave a fairly constant 
current of about o-8 ampere for so or as hours. Discharge* 
curves are given In the paper.—Mr. ftmnfMI* tOao c&~ 
trlbuted a note on determining accurately the percentage* 
of ozone in gases not dissociated by moderate heat. 
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Mathematical Soeisty, April 14 —Dr E W. Hobson, 
vice-president, in the chair —Mr G. B Mathews communi¬ 
cated a paper by Prof. F. Morlay on a plane quintir curve. 
The curve is the locus of the points of con tart of tangents 
from a fixed point to a pencil of cubits It is of maximum 
genus (deficiency), viz b, and tho 45 tangents at points of 
inflexion pass by nines through 5 points —Mr H M. 
Maetfonald gave an account of his recent researches con¬ 
cerning the singularities of functions determined by Taylor's 
series. Unless special relations hold uinong the coefficients 
of the senes every point on the circle of convergence is a 
singularity, and attention has been directed to the problem 
of determining the coefficients in order that the function 
may have singularities at prescribed points on the circle 
only —The following papers also were rominunirated — 
Note on u system of linear congruences Rev J. Oullen. 
—The tile theorem Dr W H Young. —Note in addition 
to a former paper on conditionally convergent multiple 
senes G H Hardy. —On functions generated by linear 
difference equations of the first order Rev E W. larnsa. 
The simplest solutions of linear difference equations with 
ineromorphic functional coefficients are oni*-\alueri func¬ 
tions with sequences of poles tending to infinity When the 
coefficients ore one-talucd functions with essential singu¬ 
larities (he solutions generally have sequences of such 
singularities These functions cannot in general arise as 
the Integrals of differential equations of any finite order and 
dimensions with coefficients which are not derived from the 
function itself. Thus linear difference equations give rise 
to classes of transcendental functions which tannot be 
generated by differential equations —Mathematical analysis 
of wave-propagation in isotropic space of p dimensions 
' 1 . H Havelock. In the case of three dimensions certain 
methods of integration of the equation of wave-propagation 
were found by Poisson and KirchhofT These are connected 
with the analytic expression of Hu\gens’s principle. In 
two dimensions the corresponding integral* are more com¬ 
plicated, and the interpretation of them shows that m 
general the waves generated at a temporary source have 
no definite rear surface, but leave a trail behind Corre¬ 
sponding integrals are obtained in the paper in the rase of 
any number of dimensions, and it is shown that this dis¬ 
tinction of properties extends to all cases of uneven and 
even numbers of dimensions —On spherical curve?, part li 
H Hilton. —Ferpetuant sy/ygles of degree four P 
Wood. —Extension of Sylow’s theorem Prof G A Mlllor. 
—(1) Transformation of the function F([a] [0] [7] x) , (2) 
The extension of Neumann's addition theorem for Bessel 
functions ■ Rev. F. H Jackson. —The following informal 
lommumcations were made —Behaviour of a power senes 
near a point on the circle of (.onvergence at which the senes 
diverges ■ Dr Ii F Baker. —Transvectant operators in 
connection with binary forms R J Dallai. —Factorisation 
of 13" — 1 Lieut-Colonel A Ounnlngham. The factors 
are 43, 3.61, 1803647 53 264031 , 57745124662681* 

79.1093.4603.21841, where the semicolons separate the 
algebraic factors and the colons separate the Aurlfeujlllan 
factors The factor marked with an asterisk has not been 
resolved 

Manchester 

Literary and Philosophical Society, January 5 —Prof 
W. Boyd Dawkins, FRS, president, in the chair —Note 
on a method of preparing hydrobronm acid . R I. Taylor. 

January 19 —Prof W Boyd Dawkins, b R S , president, 
in the chair.^The specific heats and specific volumes of 
pertain alloys. H, E f pchmlta. Ihe calculated and 
Aserved values In the cases examined agreed very closely. 
—On phenomena dqe to repetitions of stress, and op a new 
testing machine: F. Footer. When a metal is strained by 
a Steady stress, the crystals of which it is composed undergo 
no change until the elastic limit is passed, but then an 
internal slipping takes place, which Is permanent. The 
same Slipping takes place if a stress much less than the 
elastic limit Is applied and removed repeatedly, and Is due 
probably to hysteresis in the extendon of the metal In 
9$aT further to study these phenomena, the author has 
J^qifgOed a new testing machine capable of subjecting the 
under test to a great variety of conditions. < 
ebrusry j.“^Pro(» W* Boyd Dawkins, F.R.S., president, 
dtalr.—A diagnostic key for the genera of recent 
dibranchtete Cephalopoda i Dr. Hoylo. 
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February 16 —Mr Charles Bailey in the chair.—On a 
suitable arrangement for determining the capacities of con¬ 
densers by the successive discharge method H Morrla- 
Alrey and h D Spenesr. The rotating commutator 
generally employed in this method was replaced by an 
electrically exilted tuning fork, the prongs of which earned 
aluminium riders making contact in mercury cups By 
this means it was possible to obtain perfectly regular dis¬ 
charges at a much bigger rate than is usually possible 
with rotating commutators —Note on the spectrum of the 
glow discharge at atmospheric pressure Dr G A. 
Momaaloch. With an alternating discharge the spark 
spectrum between metallic terminate is affected by heating 
theifl, the glow then being obtainable at cither pole 

Special Meeting, February 23 —Prof W Boyd Dawkins, 
FRS, president, in the chair.—I he Wilde lecture, on 
the evolution of matter as revealed by the radio-active 
elements, was delivered by Mr F Soddy (see p. 418). 

March 1—Prof II B Divon, F R S., in the chair — 
The ionisation of air Prof A Sehustart F.R S The 
author described a method of observation which allowed 
him to determine the number of 10ns which are constantly 
being formed in the atmosphere, All experiments which 
have hitherto been made only determined the total number 
of ions present, but not the rate at which they re-combined 
or formed Some experiments made in a field near Roch¬ 
dale on February 28 gave 2400 for the number of Ions in 
each cubic centimetre of air, and a formation of 18 new 
ones in each second, while on the roof of the physical 
laboratory at the Owens College on February 29 the 
numbers were 3600, with a formation of 38 fresh ones each 
second 

March 15 —Prof W Boyd Dawkins, FRS, president, 
lrt the chair --The Falkland Islands revisited Rupert 
Vallcntln. The principal zoological, botanical and geo¬ 
logical features of the district were described —Mendel's 
principles of heredity A D Darblshlrs.—On photo- 
chemitally active chlorine D L Ohapman. 

Paris. 

Academy of Sciences, April 11.—M Mascart in the 
rhair —Theory of the quudrifilar azimuth balance 

H PoIncarU. An investigation of the equations of sensi¬ 
bility and stability of the quadrlfilar balance described by 
M Crdmieu —Note on the graphical method applied to 
human pathology M. Lannolongifs. The graphical 
method, the use of which i£ described in detail in the paper, 
can be applied with advantage in a number of cases where 
photography or radiography would not give Ihe same 
results —A new general theorem in the theory of analytical 
functions G Mlttag-Lffller.— Remarks on the com¬ 
munications of M A Charpentier, and the questions of 
priority to which they have given rise M. d'Artonval. 
1 he results of Charpentier are held to be new, since it is 
one of the characteristics of the radiations which he has 
discovered that they arc without effect on a photographic 
plate, whilst (he work of others claiming priority in this 
matter has been mostly carried out by means of .photo¬ 
graphy.—On a' particular class of persistent conjugate 
systems D. Th tgorov*--On groups of operations G A. 
Mlllor.'— On the equations of geometry and the theory oj 
substitutions Ed. Mafllot-A quadnfilar azimuth balance 
V Crdmlou. A description of an entirely new form oi 
balance, in which the beam is supported by a plunger float¬ 
ing in mercury, and in which the pointer of the ordinary 
balance is replaced by a system supported by four wires in 
torsion attached to the "beam. The theory of this balance 
is worked out by M Poincate in a previous paper. Instead 
of using a rider, differences below a centigram are measured 
by means of the eleotrodynamlc repulsion produced hetman 
two bobbins, the current being adjusted by means of s 
resistance until the point of equilibrium Is reached.— On the 
penetrating power of the ra,-rays emitted by certain sources, 
and their storage by different substances Jiilien WiySr 
The n.-riiys, discovered by EHondlot, the effects of which 
arc the inverse or the arays, an given off by vacudus glia* 
tubes, and possess a greater penetrating power than tht 
4 lmHar rays given off by a Nerost lamp. Certain substance* 
appear to possess the power of stqflng up these rays 
aluminium being a notable example, and then emit then 
fo% as long as twenty-four hours afterwards.'— On the earth 
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qujkf in the Balkans, April 4 1 h MoureauM.—Electrical I 

osmosis in methyl alcohol A Baudouln. The method 
adopted by M IVrrm in studying electrical osmosis in 
aqueous solutions has been applied by the author to solu¬ 
tions in methyl alcohol. The effects observed are similar 
to the rase of water, but smaller in magnitude, so that 
higher differences of potential had to be employed Osmosis 
is very sensitive to traces of dissolved materials provided 
that these are electrolytes Non-electrolytes, even in com¬ 
paratively large proportions, are without effect —On the 
talc illation of the heats of combustion of organic compounds 
containing nitrogen P Lemoult. A general formula for 
tabulating the heat of combustion of any compound con¬ 
taining tarbon, hydiogen, oxygen, and nitrogen is worked 
out, .uid numerous examples ure given of the degree of 
approximation obtained —On the application of the Blondlot 
rays to 1 hemistry Albert Colson. By means of the efforts 
on t phosphorescent screen the nuthor has been able to 
derect differences in the mtcrailion of solutions of potash 
and nm sulphate according to the order in which they arc 
mixed, and these differences have been subsequent!) borne 
out by their chemical bi huviour —On a new mode of form¬ 
ation of calcium carbide L M Buillar. Calcium carbide 
can be obtained by the electrolysis of a mixture of calcium 
chloride and lime, but the method has no commercial value 
—1 he estimation of nitrogen I don DObourdoaux. 
Methods of estimating nitrogen based on the production or 
ammonia are all liable to be vitiated by the production of 
amines, notably methylamine The method now described, 
which is based on the dry distillation of the nitrogen com¬ 
pound with a mixture of poiassium monosulphide and 
potassium thiosulphate, gives ammonia free from amines. { 
A List is given of the classes of compounds to which this 1 
method is applicable —'The influence of hydnodir acid on the | 
oxidation of sulphurous acid A Barg. Hydnodir and 1 
may either retard or accelerate the oxidation of sulphurous 
ucid according to its concentration For a given strength f 
of sulphurous acid, there appears to exist a strength of 1 
hydnodir acid which is without influence on the rate of 
oxidation Other substances besides hydnodic acid can 
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HETERCECIOUS RUST-FUNGI. 

Die Wirts&echselnden Rost-ptlee. By H. Klebahn. 
Pp. 426 + preface, appendix, bibliography, and two 
indexes. (Berlin: Bomtriger, 1904.) Price 20 
marks. 

N 1864-65 De Bory startled the biological world with 
his discovery of the heteraecism of the Uredinez— 
with his proofs that the long suspected and often re¬ 
iterated connection between the peculiar yellow fungus 
known as Eddium, growing on the barberry, and the 
well-known rust-fungus, Puccinia, which devastates 
wheat and other cereals, is true in fact, and that the 
winter-spores of the latter germinate in spring and 
develop spores which infect the young barberry leaves, 
whereon are then developed the quite different spores 
of the AScidium, which in their turn re-infect the 
wheat. 

Investigations along the same experimental lines, 
and supported by the same irresistible logic, soon 
showed that many other Uredinez, or rust-fungi, are 
capable of a similar change of Life as they pass from 
one host-plant to another, among which were the 
Gymnosporangia of junipers, which develop the very 
different Raestelia on Pomaces (hawthorns, pears, &c ), 
and the even more remarkable cases of Coleosporium 
on Seneclo, which infects pines and develops thereon 
the curious scidial forms known as pine blisters, or 
Peridermium. 

The list of heteroedous Uredinez, or rust-fungi, 
which thu9 change their hosts and develop a different 
kind of fungus on each host now numbers 160, in¬ 
cluding a few cases only where the phenomenon is not 
yet proved with absolute certainty by the experimental 
infections, and Klebahn has set himself the task of 
bringing together all the salient biological features of 
these remarkable plants, the economic importance of 
which to mankind is sufficiently indicated by the fact 
that the ravages of these parasites on our cereals and 
fodder plants, to say nothing of plants grown for 
pleasure, amount to many millions sterling every year, 
and that entire planting enterprises have been ruined 
by them. 

But the subject of heteraecism has equally important 
bearings on the scientific philosophy of plant life, 
closely bound up as it is with the large questions of 
parasitism, and the nature and origin of species. 

Klebahn'a book is divided into two parts. The first 
304 pages are concerned with the general aspects and 
discussions of the whole subject, the rest of the work 
with the special description and biology of each species 
In succession. 

. A mere enumeration of the headings suffices to show 
how interesting and Important are the themes discussed 
in part i. Beginning with definitions and the history 
of ti|e whole question of hetercecism, and a summary 
of the principal "types of rust-fungi concerned, the 
author passes*' IM section iv., to an account of the 
^medos of distribution, and the conditions of gerzni^- 

and Infection of the various kinds of spores pftfe 
A Vv Vby those remarkable fungi. 
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Certain controversial questions are then examined 
and answered. Klebahn emphatically declares (p 43) 
that no evidence of value exists to show that the host 
which bears teleutospores can be Infected by sporidia. 

He also examines the question of the necessity of 
heteraacism, and concludes that for some forms it is 
indispensable, though there are many which are known 
to be able to do without it Some of the latter have a 
perennial mycelium, the classical example being De 
Bary's Mctdium elattnum, which induces the witches' 
brooms on silver firs. 

By far the most exciting part of Klebahn's general 
exposition is that which deals with the wheat-rust 
problem and Eriksson’s mycoplasma hypothesis. The 
wheat-rusts are held to be heteroedous, but able to 
dispense with the change of hosts. The wintering of 
uredo-spores is not regarded as sufficient to explain 
the infection of plants in the spring. But if the 
zeidium form is absent, and no uredo-spores have 
survived the winter, how is it the cereal shows infection 
next spring? 

Klebahn insists on the importance of the world-wide 
distribution, in vast quantities, of the rust and of wheat 
culture, and that the wind can carry the 9pores, as it 
can fat heavier particles such as grains of dust, 
hundreds of miles at a stretch, and Marshall Ward's 
experiments with the uredo-spores of Puccinia disfersa 
prove that such spores may retain their germinating 
power for sixty-one days. 

Eriksson has entirely failed to grasp the significance 
of these facts, and his hypothesis of a latent and un- 
discoverable mycoplasm is not only superfluous, but 
has entirely broken down under the criticism of 
Marshall Ward’s investigations, which show that the 
so-called incipient mycelia proceeding from 11 myco¬ 
plasm " are nothing but the normal haustoria of the 
fungus. 

Section ix. deals with the distribution of rust-fungi 
and their passage into new regions. Section x. with 
methods, not only of culture and infection, but also— 
far too briefly—with the details of microscopic prepar¬ 
ation. Section xi. is devoted to the problems of geo¬ 
graphical areas of distribution, and contains much 
interesting information about the rusts of various, 
countries. 

In section xli. Klebahn illustrates, with ingenious 
diagram tables, the vagaries of these parasites in their 
choice of host-plants, and then passes to the dis 
of the second of the two great burning questions of 
the rust problem, viz. the phenomenon of specialisation 
of parasitism, with which Eriksson's name must 
always be honourably associated. 

Put shortly, the matter stands thus. Although a 
given species of rust-fungus is found on two hosfc- 
spedes A and B, and although no trace of difference 
can be discovered with the microscope In the two caste, 
nevertheless the fungus on A will not Infect B, nor 
will that on B infect A. This has been so abundantly 
and thoroughly proved by the researches of Strikteon, 
Klebahn, Marshall Ward and others that there can be 
00 doubt as to the facte. The explanation' appears to 
be that the fungus on A is so closely adapted ter the 
physiological peculiarities of its host ^ that it catuitit 
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suddenly aller its habits when plabed* on another host 
B to which it is not yet attuned, and consequently fails 
to infect B But, as Marshall Ward showed, the host 
B may be merely a closely related variety of A, whence 
we must infer that the differences of food-material and 
so forth may be very small, and it is not surprising 
that occasionally a spore from A may succeed in in¬ 
fecting B, possibly when the latter is 14 ofT its guard, 11 
as it were, and short of its supplies of rcsi&Unt 
materials or unduly lavish of its stores of attractive 
substances, or possibly because the spore in question 
happens to be better equipped than usual with the 
necessary solvents or poisons needed to break down the 
normal resistance of B Be this as it may, once the 
fungus of A has gained a hold on B, it can now go 
on infecting B by means of its spores—it has now 
adapted itself to B 

But Marshall Ward showed that, whilr the fungus 
on A may fail to infcLt B, it may be readily able lo 
infect a third related variety of host-plant C, and after 
adapting itself to C it may then pass easily to B, thus 
C becomes a bridging form from A to B 

Klebahn m sections xiv and xv discusses these 
matters, and the gradations of specific variation and 
their bearing on the theory of descent at great length, 
and concludes, 

14 The manifold characters of the existing biological 
species and races appear to have come into being owing 
to the alternating extensions and restrictions of the 
area of nutritive plants These changes, and espec inlly 
the restrictions of area, have been influenced by adapt¬ 
ation and selection, but many observations indicate 
that ( internal developmental tendencies, as yet entirely 
unexplained, have also played a part in determining 
the direction of the evolution " 

Not much is gained by the latter phrase, but it at 
least show's the lines along which the thoughts of 
modern pathologists arc tending 

Section xvi deals with the question of the origin of 
hetercpcism, Klebahn appears to doubt whether the 
increase of virulence said to be exhibited by /Ecidium 
spores from barberry> as contrasted with uredo-sporcs 
grown on the wheat itself, can be maintained, and in¬ 
clines to the belief that an advantageous utilisation of 
the periodic phenomena of vegetation is rather the 
key to the problem 

The author then proceeds to the discussion of pre¬ 
disposition, and accepts Marshall Ward's researches 
showing that anatomical peculiarities on the part of 
the host-plant do not explain it, concluding that in part 
chemical constitution, in part forces or factors of un¬ 
known nature in the protoplasm, are at the bottom 
of the question 

The concluding section of this part concerns the 
spermogoma, and views as to the alleged sexuality of 
the rust-fungi The view is maintained that the 
spemuitia are now functionless, and the author doubts 
the sexual character ascribed by Sappin-Trouffy and 
Dangeard to certain nuclear fusions in the development 
of' teleutosppres. 

Part ii is essentially a work of reference for investi¬ 
gators, and tails very thoroughly with all the special 
potaf* * n ^ biology of the various species of 
heterbecious Uridines raised by the Tulasnes, De Bftty, 
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Dictel, Fischer, Magnus, Eriksson and Henning, 
Marshall Ward and ot^cr workers, including—by no 
means the least important—the author himself. 

A very complete account is given of Eriksson's work 
on the rusts of the cereals, and of that of Marshall 
Ward on the bromc rusts, and it is probably not too 
much to s.iy that a more thorough and masterly work 
on the subject has never >et been produced 

That Klebahn*s work will have a wide influence in 
furthering investigation into these extraordinary and 
important parasites cannot be doubted 


A STUDY OF RABIES 
Rabies . z/v Place among Germ-diseases and its Origin 
in the Animal Kingdom, By David Sime, M.D. 
Pp. xu+290 (Cambridge: University Press, 1903.') 
Price jos 6 d net. 

HK admiration with which wc must regard 
Pasteur's studies on rabies is increased by the 
fact that the actual microbe which causes, the disease 
is unknown Pasteur, nevertheless, by a logical 
application of the facts known concerning other patho¬ 
genic microbes, triumphed over this difficulty, and pre¬ 
sented the world with a method of preventive inocula¬ 
tion against hydrophobia He owed this achievement 
to the rigid and laborious senes of experiments with 
which he was scrupulously careful to control his 
theories. 

It is strange that Dr. Sime, with this example con¬ 
stantly before his eyes, should have been absolutely 
blind to its lesson Anyone who seriously proposes to 
add to our knowledge of rabies must follow Pasteur's 
methods. No advance is likely to be made bv the most 
ingenious reasoning unsupported by practual demon¬ 
stration ; wc have no use at all nowadays for armchair 
pathology Dr. Simc's work is beautifully printed 
and written in excellent English, it bears evidence of 
very wide reading and of careful tHou^h^fanciful 
thought But it is wordy to an exasperating degree, 
and the perpetual use of inverted commas and italics 
becomes almost a nightmare There is no evidence 
from first to last that the writer has attempted to 
substantiate any one of die remarkable views which 
he sets forth by a single practical experiment 
There is room in the English language for a good 
monograph on rabies, but instead of giving a plain 
and straightforward account of what is at present 
known about the disease, which it is probable that 
Dr Sime would have been competent to do, he presents 
us with a 44 study ” of rabies from a number of theo¬ 
retical standpoints, at times embroidered with ex¬ 
cursions into transcendental bacteriology, It must 
suffice here to give a few examples only of the strange 
views supported by the author. The discussion as to 
the order of germ-diseases to which rabies belongs 
is based on a classification with which we are up- 
familiar Dr Sime sharply divides infective diseases 
into two groups—those which project■ pgamst futare 
attacks and those which do not ; for these he employs 
the singularly unhappy names 11 prophylactic " and 
41 preventive ” respectively. Why a disease which, 
does not protect should be called " preventive M Is not 
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of protection can be traced Amongst infective diseases, 
and no Such sharp distinction exists as that set forth 
by Dr, Sime. We learn that the rabies microbe is 
strictly 11 preventive,’ 11 and in the course of the argu¬ 
ment much stress is laid upon a misleading analogy 
between the rabies virus and alcohol—a mistake which 
might have been avoided had the author's studies in¬ 
cluded Ehrlich’s work on the fundamental differences 
between such a poison as alcohol and the bacterial 
toxins which contain a haptophorc atom-group. 

A chapter is devoted to proving the 11 multiform 
structure" of the rabies microbe, illustrated by 
diagrams as fanciful as the speculations upon which 
they are based In a chapter on rabies of the sympa¬ 
thetic system, the virulent character of the saliva in 
paralytic rabies is explained on the theory that the 
salivary glands are invaded through the sympathetic 
nerves. Inasmuch as stimulation of the sympathetic 
checks the secretion of the submaxillary gland, while 
stimulation of the chorda tympani excites it, we fail 
to follow the line of reasoning In any case Dr Sime 
should have put his views to the test by laboratory 
experiment But perhaps the high-water mark of 
irresponsible speculation is reached in the chapter on 
the relation of bacterial agency to secreting organs, in 
which the novel view is propounded that not only 
poisonous secretions in animals and plants, but even 
digestive secretions owe their existence to a bacterial 
commensalism in the tissues As regards the origin 
Of rabies in the animal kingdom, Dr Sime doubts its 
primitive canine source, and is inclined to trace it to 
the 11 intensifying " division of animals, and in par¬ 
ticular to the rabbit, which, exhausted by being hunted, 
contracts the disease in some unexplained manner from 
the soil, especially when its cars are frost-bitfen We 
fear that we must regard this book as an example of 
the unscientific use of the imagination, and we should 
not have devoted so much space to it had it not been 
issued by the Cambridge University Press 


MINING AND QUARRYING 
The Elements of Mining and Quarrying, By Sir C 
Le Neve Foster, DSc, FRS Pp xvui + 321 
(London Charles Griffin and Co., Ltd , 1903.) 
Price 7 s 6 d. net. 

NE of the most difficult tasks in the field of 
technical literature is the preparation of a 
thoroughly good elementary text-book of an industrial 
art, and the difficulty is especially conspicuous when 
the subject dealt with is mining, with its incursions 
into mathematics, physics, chemistry, geology, miner¬ 
alogy, civil engineering, mechanical engineering, 
electrical engineering, law, and sanitary science. It 
Is not astonishing that the task has not hitherto been 
attempted. In French and German there are several 
useful works of the kind; but in English, elemeritary 
teit-boeks have dealt exclusively with but one biranch 
Of the subject, toe best example being the rudimentary 
tteatJse written a generation ago for Wcale’r*series 
ty the late Sir, Warington Smyth. 

Ik pages the late Sir C. Le Neve Foster has 
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With an intimate knowledge of his subject, he com¬ 
bines great clearness of style and a thorough grasp of 
the beginner’s needs Superfluous detail is carefully 
avoided, and the arrangement of the matter is 
eminently logical Each of the sixteen divisions of 
the subject is concisely expressed by a single word:— 
(1) occurrence, (2) discovery, (3) boring, (4) excav¬ 
ation, (5) support, (6) exploitation, (7) haulage, (8) 
hoisting, (9) drainage, (10) ventilation, (11) lighting, 
(12) access, (13) dressing, (14) legislation, (15) health* 
and (16) accidents These easily remembered head¬ 
ings serve as pigeon-holes in which a student may file 
his notes upon any nunc or quarry he visits Into 
this comprehensive system, subjects from widely 
different fields of science and technology are combined 
by the author, with the result that his text-book forms, 
without undue burden of references, a thoroughly 
trustworthy guide for the beginner in mining, and in 
many respects for the experienced miner, who is apt 
too often to specialise in one branch of mining and to 
ignore the progress made in other branches The 
beginner is wisely urged to deal with the subject 
bioadly, and not to icnfine himself to the narrower 
sphere of the coal-miner or of the seeker for ores 
After mastering the general principles of his art he 
can specialise later. 

This has always been the method of teaching adopted 
at the Royal School of Mines Half a century ago 
Sir C. Le Neve Foster’s predecessor in the chair of 
mining expressed the view that he would never dis¬ 
sociate entirely the art of working collieries from that 
of working metalliferous mines, since both had much 
in common, and the one might often profitably borrow 
an idea from the other. He thought, however, that in 
the various districts where schools in the future might 
bo established it would be needful to devote more atten¬ 
tion to one department than to another, and according 
to the opportunities of the teacher to select special 
portions Tor fuller and more practical instruction 
The success of the broad treatment adopted at the 
Royal School of Mines is clearly shown by the large 
number of associates of that institution that are occupy¬ 
ing positions of eminence in the divergent fields of 
coal, ore, and precious stone mining in all parts of 
the world, and by the fact that at the provincial educa¬ 
tional institutions of more recent formation the 
specialised mining instruction is, almost without ex¬ 
ception, in the hands of old students of the parent 
school. 

One of the original features of Sir C Le Neve 
Foster's book is that he insists that from the very 
outset the student should seek to acquire some inform¬ 
ation concerning the laws regulating mining and con¬ 
cerning the diseases and accidents incidental to the 
miner's calling. This new departure deserves wapfti 
commendation. Mining differs from most other 
occupations by being regulated by special statutes, and 
with an uncongenial branch of the subject like law the 
student needs special help The labour question, too, 
Is of so much importance and often so much more 
difficult to solve than the extraction of mineral from 
"the ground, that the student Cannot fail to be gtfctofu] 
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for guidance in the task which in his future carder he 
may have to face, of collecting 1 workmen in inaccessible 
districts, of housing them, and of looking after them 
generally. 

The work contains 281 illustrations, some being 
drawings to scale and others reproductions of photo¬ 
graphs, showing in a striking manner the operations 
of mining and quarrying. All are excellent, and, like 
the letterpress, are exceptionally well printed. A very 
full and accurate index greatly adds to the value of 
the book. B. H. B 


SOME BOOKS ON QUATERNIONS 

Ktude sur les QuantiUs mathimatiques. Grandeurs 
dmgdes, Quaternions. By Prof. Claro Corneho 
Dassen, D. es Sc. Pp. vi+133 (Paris. A. Her¬ 
mann, 1903 ) Price 5 francs 
Introduction to Quaternions By the late Profs Philip 
Kelland, F.R.S , and P G. Tait. Prepared by 
C. G. Knott, D Sc. Pp. vii + 208. (London 

Macmillan and Co., Ltd., 1904,) Price 7 s. 6 d. 
Bibliography of Quaternions and Allied Systems of 
Mathematics Drawn up for the International 
Association for Promoting the Study of Quaternions, 
&c. By Alexander Macfarlane, D Sc., LL D., 
F.R S.E., General Secretary of the Association. 
Pp. 86. (Dublin: University Press, 1904.) 

T may perhaps be rather an exaggerated statement, 
but it is none the less to a great extent true, that 
mathematicians tend to divide themselves into two 
classes, quatemionists and non-quatermonists, and that 
these two classes frequently become involved in 
polemical controversies But at the present time the 
notion of vector quantities is of frequent occurrence in 
physics, and it is important that everyone should have 
an opportunity of understanding the laws and nature 
of vector operations. It is not unfrequently stated that 
forces are vectors, because they are directed quantities, 
and therefore they are compounded by the parallel¬ 
ogram law But the moment of inertia of a body 
about a line is also a directed quantity in the sense 
that its magnitude depends on the direction of the 
line, although moments of inertia, as every mathe¬ 
matician knows, are not compounded by the parallel¬ 
ogram law. Clearly dogmatic statements about 
vectors are dangerous for teaching purposes. 

Dr. Dassen’s book deals with a much wider field 
than the study of quaternions proper. The first part 
treats of 11 the concept of quantity,” i.e. the funda¬ 
mental Jaws of algebra. The second part is divided 
into three chapters, which treat of directed quantities 
in space of one, two and three dimensions respectively, 
so that it is only in this last chapter that the particular 
system of algebra associated with the name of Sir 
W. R. Hamilton is discussed. 

Prof, Knott's edition of Kelland and Tait's book is 
a typical English text-book of a kind such as writers 
of other nationalities rarely produce. By this we imply 
that it is full of worked illustrative examples, and at 
the end of each chapter la a copious collection of ex¬ 
amples fOr exercise. The first five chapters, extend- 
no. l8oo, VOL. «»] 


' ing up to p. 89, would form an excellent course for a 
student whose time is shoft 

The chapter on dynamical applications is an im¬ 
portant innovation which might well be extended In 
the interest of science students by the addition of more 
elementary examples Chapter vl., dealing as it does 
with "cones and their sections,” possesses little 
interest for the modern student. It would have been 
more useful thirty years ago, when it was the fashion 
not to teach the calculus until the student had learnt 
by heart a series of propositions for the parabola, a 
second series for the ellipse, and a third series (scarcely 
ever properly understood) for the hyperbola. Nowa¬ 
days more suitable illustrations may be obtained from 
physical problems without wasting time over these 
elaborate discussions about conics On the other hand, 
chapter vii, dealing with central surfaces of the 
second order, is less detailed In its treatment, and 
consequently likely to be more helpful. 

Dr. Macfarlane is to be congratulated on the very 
complete list of papers which he has succeeded in 
drawing up for the association of which he is secre¬ 
tary. These papers, we notice, cover different systems 
of multiple algebras, discussions on the geometric re¬ 
presentation of complex magnitude, and nearly every 
book, pamphlet or paper on mathematics or physics 
in which quaternions or allied systems of mathematics 
play any part whatever, such, for example, as Clerk 
Maxwell’s M Matter and Motion 11 or Minchin’s 
"Statics.” The only improvement that can be 
suggested is a classification of the papers by which 
those merely containing references to quaternions 
should be separated from those which treat of a sub¬ 
stantial portion of the general theory of algebras of 
vector quantities. 

_ _r_ 

OUR BOOK SHELF . 

A Manual of Zoology . By Richard Hertwig. Trans¬ 
lated and edited by J. S. Kingsley. Pp. pl+704. 

(London. G. Bell and Sons, 1903.) Price ias, 6a. 

net. 

Thb English student of zoology has now the choice of 
a large number of excellent text-books, varying in 
style, in thoroughness, in wealth of illustration, but 
sufficient for the purposes of his education up to the 
time when his more advanced studies require him to 
turn his attention to the writings of foreign authors 
in their original language. To add to the list, die 
translation of a foreign text-book requires some special 
justification. It must provide something, some special 
treatment of a subject or some philosophical specula¬ 
tion which has not been provided by those who, with 
a knowledge of the needs of our own students, have 
written text-books for their guidance. The great 
reputation of Prof. Her twig would lead us to expect a 
text-book from his pen that would justify its translation 
into the language of any country where zoology Is 
seriously studied, and in some respects we are hot 
disappointed. 

The book opens with a definition of general teams 
and a short history of the development of the eeftnee 
from the time of Aristotle to the present day, whjcfl 
are admirably concise and clear, The MM dealing 
with general morphology andphyriotogy ue also 
decidedly excellent, better,, than an the corr*. 

spending parts of any ether modem textbook, (ft 
the portion dealing with special zoology, hpfeevftv 
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there are many features whioh detract from its general 
merits. We might point out, for example, that the 
description given of the important group Protracheata 
is Insufficient, and the statement that the animals in¬ 
cluded tn it are viviparous is erroneous. The classifi¬ 
cation of the Pelecypoda adopted in the text is old- 
fashioned and by no means the best 
TTie statement on p. 206 that m Ciliata there is a 
micronucleus Is misleading. It should be one or more 
micronuclei. These and many other general state¬ 
ments are unsatisfactory. The book, moreover, is dis¬ 
figured by numerous misprints. Such a misprint as 
Afrida (p. 644) may not be of much consequence, but 
the misprints in the names of animals, such as 
MyZillda (p. 367), Chekfer (p 450), Macfcrocheiroptera 
(p. 638), Strongylocentrotus (p 345), Saxicara (p 367), 
and a great many others cannot but mislead the 
elementary student of zoology 

A Guide to the Antiquities of the Bronze Age in the 
Department of British and Mediaeval Anttquities t 
British Museum Pp xii + 159; 148 figures, 10 
plates. (London : British Museum, 1904.) Price is 
The members of the staff of the British Museum who 
are responsible for the 11 Guide to the Antiquities of 
the Bronze Age," which has just been published, arc 
to be congratulated on having provided the public with 
a most excellent little manual which is not merely a 
guide to the collections in our National Museum, but 
is at the same time a convenient text-book on the 
Bronze age. There had long been a lack of authori¬ 
tative handbooks on archaeology in English, and in 
this respect we were at a disadvantage compared with 
certain other countries in Europe. Thanks to the 

energy and knowledge of Mr C H Read and his 
colleagues and to the liberality of the trustees, we are 
now provided with two well written, precise, and 
copiously illustrated shilling books which supply this 
deficiency for the Stone and Bronze ages, and we are 
ghd to note that a volume on the Iron age is in course 
of preparation. 

In the closely packed twenty-six pages of tfie intro¬ 
duction we have a succinct account of the evidence 
for a Bronze age and its relative chronology; the 
existence of an antecedent Copper age is discussed, and 
it is admitted that some countries do possess a distinct 
Copper age. The author leans to the view that bronze 
was first discovered in China in the fifth millennium a.c. 
The Aryans are treated to a brief discussion, and the 
position is taken “ that the Aryan language was forced 
upon the aboriginal inhabitants of Europe towards the 
end of the Neolithic period by a stalwart race with 
short skulls and fair hair, who radiated from some 
point in south-east Europe ^ . the new comers are 
sometimes known as the Alpine race." 

The bulk of the little book is taken up not with a 
mere catalogue of objects, but with an instructive 
guide to the objects in the collection, and for the further 
elucidation of the culture of the Bronze age descrip¬ 
tions and illustrations are given of hut-drdes, brocks, 
and a barrow. A considerable amount of space is 
taken up with objects from various countries on the 
Continent, and by this means the finds in our own 
islands can be placed in their relative position in the 
cultural history of Europe. The numerous illustra¬ 
tions in this book are carefully chosen and well 
executed, and the book can be highly recommended to 
curators, students, and the general public 


the Care of Animate, By N. S* Mayo, M.S., D.V.g. 

' f {Rural Science Series). Pp. xvi+459. (New Yprk : 
. The Macmillan Company; London; Macmillan and 
J&V. ktd., 1903.) Price s*- net a B , f 

Trie agricultural reader who possesses Prof. Jordan’* 
aSAaHe teat-book "The Feeding of Animals ” will 


welcome this addition to the " animals " section of the 
Rural Science Series The writer, Dr. N. S. Mayo, 
professor of veterinary science tn the Kansas State 
College, indicates his standpoint in the following two 
sentences taken from the preface. “The day of the 
1 horse-doctor 1 book is passing Prevention, sanita¬ 
tion, careful handling are more important than mere 
medication.” 

The first section of the volume, treating of the 
general care of animals, is a little disappointing. 
There is much common sense, but there is also a 
suspicion of padding. The illustrations of farm live¬ 
stock in chapter 1. have no particular point, and one 
feels that a dozen pages of illustration and letterpress 
transferred from the first three chapters to the chapter 
on veterinary obstetrics would have been an advantage. 
When the writer comes to his own subject, the care of 
sick animals, there is a great improvement, and 400 
pages are filled with just the kind of information that 
the stock-owner wishes to have. The chapters on the 
indications of disease and the nursing of sick animals 
are excellent. The descriptions of ailments, though 
quite free from medical terms, are pointed and so clear 
that even in the absence of professional assistance the 
farmer is likely to be able to recognise many of the 
diseases. The advice given is plain but guarded. 
The writer does not forget that there are medicines 
which may do harm, and he has given special promin¬ 
ence to the use of simple remedies; he urges the owner 
of valuable stock to take no risks, and when in doubt 
to consult a skilled veterinarian For those unable to 
do this there is a short chapter on common drugs, 
doses and recipes The book is likely to be popular in 
the British colonics, and its usefulness for the colonist 
1 would be increased if the sections on drugs and recipes 
, were extended. In its present form, however, this 
addition to our agricultural text-books deserves- 
popularity. To the stock-owner whose province it is 
to “ nurse " rather than to 11 treat 11 the sick animal 1 
Prof. Mayo's volume will be most useful, and should 
be most welcome. 

A Text-book of Ceramic Calculations , with Examples* 
By W. Jackson, A.R.C-S, Pp. xviii+67 (London ; 
Longmans, Green and Co., 1904.) Price 3 s. 6 d* 
net. 

This little book is designed to supply students in 
classes in pottery and porcelain manufacture with a 
collection of problems and examples to illustrate the 
application of mathematical and chemical methods to 
the solution of the problems with which the potter is 
constantly confronted in his work The preliminary 
lists of chemical substances—with their formula, 
atomic or molecular weights, and specific gravities— 
and of minerals important from the potter's point of 
view should prove useful. The heading on pp. 12— 
14, " List of Elements," is unfortunate, seeing that 
the substances tabulated are mostly compounds. More 
exercises for the student to work out might have been 
supplied with advantage, for instance, to chapter ix. 
one problem only seems to be given. 

Botany Rambles Part i. In the Spring. Pp. iv + 
iso. (London: Horace Marshall and Son, 1904.) 
price rod. 

The anonymous writer of this book for children gives 
the following excellent advice to the youngster begin¬ 
ning to read the little volume: " If you have not time 
to read this little book and go out as well, then don’t 
read it, but go out Instead." The information pro- 
vlded is given in dear, simple language, and Li of a 
kind that a sympathetic adult taking a child for a 
ramble would strive to make the young botanist find 
out for himself. The photograpty of trees In the 
book are very good. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents . Neither can he undertake 
to return, or to correspond with the writer 1 of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications ] 

The Complex Nature of Thorium. 

With regard to several letters on thorium and its complex 
nature that appeared in Nature of MarLh 24 and 31, April 
7 and 14, and in which my name is mentioned, 1 take the 
liberty of adding a few remarks, having had ten years' 
experience in working with thorium 

In 1897, at a meeting of the British Association in Toronto 
(Canada), I read a paper in which I pointed out that 
spectrum evidence proves the complex naLure of thorium 
In 1898 (Chem hoc Traus , p 953) I isolated from some 
thorium fractions an earth with an atomic weight of 225 8 
(tetrad) Knowing the difficulties of the separation of 
rare earths (I have been engaged in this kind of work 
since 1878), and not wishing to publish a premature con¬ 
clusion, I did not declare this to he a novel constituent of 
thorium, but said that foreign earths were present, in spite 
oF the fact that the reaction used ought to have separated 
them 

In 1901 I published another short paper (Proi Chem 
Sac , March 21, 1901, pp 67-118), in which I said that 
11 my experiments may be regarded as proving the complex 
nature of thorium " Thorium was split up Into Tha and 
Th0 With Th0 I obtained so low an atomic weight as 
R h =220. The fractions 1 ha gave by the analysis of the 
oxalate, though It was prepared by pouring the thorium 
salt solution into an exress of oxalir and, in order to <ivoid 
the formation of a basic salt, the high atomic weight 
R lv =23b3 But I stated expressly, and I feel obliged to 
repeat it, that these fractions show a great tendency to 
form basic salts Assuming these to be normnl, a higher 
atomic weight than the true one is obtained. This is true 
especially in regard to the oxAlate 
The splitting up of thorium into T ha and Th0 was, of 
course, not so sensational an event as the announcement 
from America of the splitting up of thorium into 11 raro- 
linluin ” and “ berzolium ” Boiiusiav Bralinkk 

Bohemian University, Prague, April 18 


Radio-activity and the Law of Conservation of Maaa 

Mn Soddy in the Wilde lecture on the 11 Evolution of 
Matter as Revealed by the Radio-active Elements " (Proc 
Manchester Phil Soc, vol xlvm , part u , p 29) gives 
two methods of deducing the average life of a radium atom 
The results become concordant if wc assume that the 
complete disintegration of an atom of radium involves the 
emission of four a particles Now the atomic mass of 
radium is 225, and that of an a particle about 2 , the question 
therefore arises as to what has become of the rest of the 
mass. 

There appear to be three possible answers to this 
question. In the first plate Mr Soddy's estimate may be 
wrong by a factor of ten, although it is hardly likely that 
the data are uncertain to this extent; secondly, the various 
stages of the disintegration may involve the liberation of 
non-radlo-active by-products which would necessarily be in¬ 
capable of detection by the methods of investigation 
employed, and, finally, there may be a decrease In the total 
mass of the system owing to the decrease in the velocities 
of some of the constituent electrons 
A prion the second hypothesis appears to have the balance 
of probability m its favour, as it agrees best with our 
present ideas, but J think the third solution should not 
be dismissed too hastily In discussing the matter recently 
with Mr. G. A Schott, I found that he also had been led 
to consider the tenatahty of this view in connection with 
some theoretical work, on the structure of the atom which 
will probably soon be published O. W. Richardson » 
Trinity College, Cambridge, April 19 
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The Atomic Weight of Radium. 

In the Philosophical Magaeme for April, 190J, Runge 
and Precht work out the atomic weight of radium from 
its spectrum to be 258, instead of the 225 found by Madame 
Curie. I should like to point out that the spectrum data 
of radium support the value given by Madame Curie, if 
handled according to Section v. qf “ T he Causa of the 
Struiture of Spectra " (Phil Mag , September, 1901). 
There is an important question of principle involved in 
the distinction between the two methods of using the spec¬ 
trum of an element for determining its place in the periodic 
classification 

The method adopted by Runge and Precht is founded on 
a slight alteration of the approximate empirical law dis¬ 
covered by Rydberg, that, when similar elements have 
corresponding pairs or triplets of lines in their spectra, the 
difference of the frequencies of vibration of the two lines 
in a pair belonging to any one element is proportional to 
the square of its atomic weight. Runge and Precht alter 
this law by substituting the words " some power of its 
atomic weight ” for 11 the square of its atomic weight " 
1 hus in the alkaline earth family they give the power as 
*/°5997 The frequency differences of corresponding pairs 
of lines in Mg, Ca, Sr and Ba, namely, 91*7, 223, Hoi and 
1691 being denoLed by x , the logarithms of -the atomic 
weights M of these elements are given by the formula 
log M r= o 2005 + o 5997 log x As x for radium is 4858.5, 
the value 258 is found by Runge and Precht for the atomic 
weight of radium. But the frequency differences are con¬ 
nected with one another by numerical relations, and not 
directly by their atomic weights. 

The clearest instance of this purely numerical relation¬ 
ship is shown by the spectra of Zn, Cd, and Hg- A 
characteristic set of corresponding frequency differences for 
these elements is 38O4 for Zn, 11594 for Cd, and 4633 3 for 

11 8 The number for Zn multiplied by 3 gives 1159 2, which 
is indistinguishable from the value for Cd, and la times 
the number for Zn gives 4636 8, which is within 1 part In 
ioon of the value for Hg 

In the paper mentioned I have shown how this numerical 
senes, i, 3, 12, appears elsewhere in the frequency differ¬ 
ences for other families of elements, with a fourth member, 
namely, 28 Now these numbers are the first four terms 
of Lhe series the general term of whnh is 1 — 3«/2+7n B /a 
This senes, and not atomic weights, controls the relations 
between the frequency differences for the spectra of allied 
elements 

Perhaps the most striking evidence in support of this 
assertion is afforded by some characteristic frequency differ¬ 
ences discovered by Runge and Paschen in the complicated 
spectra of O, S, and Se These arc for O 3 7 and 2>o8, 
for S 181; and 11 13, and for he 1037 and 4407, Of 
these six numbers four are the first four terms of the series 
the general term of which is 3 7(1 — 3« /a-h7r» - /a), namely, 
37, 11 i, 444, and 1036 The numerical law applies, then, 
to the non-metals as well as to the metals The distinction 
between a purely numerical and an atomic weight relation 
between the frequency differences of allied spectra is funda¬ 
mental, the one implying a kineinatiral, the other a 
dynamical, origin for the structure of spectra 

As to the hearing of these considerations on the deter¬ 
mination of the atomic weight of radium from its spectrum 
we can represent the differences given above for the alkaline 
earth elements by the formula 638(1, 3, 12, 26)4-316, in 
which 26 for Ba takes the place of 28 in the standard series. 
There are other instances in which a serial number tike 

12 or 28 is reduced by 2 or 4, a phenomenon probably of 
kinematic origin. For the next three elements of this 
family with higher atomic weights than Ba, the frequency 
differences corresponding to those just given should be the 
values of 63.B(i-3n/2+7»Va)+3 I,6 i |?ven when n-4, 5 
and 6 The coefficients of 63-8 are 51, 81 and 118. Now tine 
48565 of Runge and Precht for radium is 63 8X 75-74^31 *6. 
Thus the 757 of radium corresponds to the 0 c of the 
regular series in the same way that the s6 of Bg does 
to the 28 of the regular series. So the numerical law for 
the frequency differences places radium two main powt 
lower than Ba in the table of elements, and gives to it, 
therefore, an atomic weight exceeding that of Ba, 
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137» ^7 about 90. The spectrum evidence confirms then the 
determination 335 made by Madame Curie 
As quite a number of Investigators are working at 
relations between spectrum data and atomic weight, it 
nems important to make generally known the fact that 
mathematical aeries, like that of Balmcr's law or that given 
above, am the main feature In the laws of spectra Ihe 
approKlmate law of Rydberg arises from the fact that the 
atomic weights of the elements form a series Certain re¬ 
lations between this aeries and the senes belonging to the 
spectra of the natural families are probably the cause of 
Rydberg's approximate law, which is not suitable for the 
extrapolation attempted by Runge and IVeiht with their 
modified form of it, unless other better means of estimating 
the atomic weight are lacking All that we are warranted 
in saying at present is that the atomic weights of some of 
the elements in a family are nearly proportional to some 
power of A+B(i—3n/a-f7rt a /a), where n has positive 
integral values, and A and B are parameters characteristic 
of the family. William Sutherland 

Melbourne, March 


Oraphie Methods in an Educational Couiae in 
* Mechanics 

I should be glad If 1 could, through the columns of 
Nature, elicit opinions from those who have taught 
mechanics from the beginning as to the advisability of either 
omitting graphical methods altogether from on edm ationul 
course in mechanics or of inLroduung them at a very late 
stage. 

By graphical methods I mean those methods which depend 
entirely on the use of mathematical instruments of pre¬ 
cision, and from which calculation is absent I do not 
refer to the plotting of curves from results obtained 
analytically, or to such simple graphical considerations as 
enable one to draw (freehand) a useful working figure. 

I myself, after many years of teaching, have come to the 
conclusion that until the principles of statics and dynamics 
have been thoroughly grasped, it is better to keep graphical 
methods out of sight altogether, 

My contentions are as follows -- 

(1) Analytical methods give a grasp of the principles of 
statics, while graphical me thuds disguise them. When a 
body Is at rest and in equilibrium, the obvious facts are 
that it does not move in this direction or in that, and does 
not rotate. Now the idea of a re white as the effective 
component of a force in anv direction is one readily grasped, 
and the analytical statement that 11 the resolutes in any 
direction balance one another ” brings vividly before the 
mind the equilibrium as regards translation. Any experi¬ 
ment made suggests this balancing of resolutes. But the 
closing of a polygon of forces, on the tontrary, does not 
■uggest, with anything like the same degree of vividness, 
that there is no translation In fact, the dosed polygon of 
forces, representing as it does a couple, rather suggests 
that there is rotation An experiment with a body on an 
inclined plane, for example, suggests a balance of resolutes 
and does not suggest a triangle of forces 

Again, as regards rotation The analytical method of the 
“ balancing of moments 11 brings clearly before the mind 
the fact that the body does not rotate I am sure that most 
people wlir agree with me when 1 say that the correspond¬ 
ing graphical proposition, that 41 the funicular polygon 
doses," will not suggest non-rotation to any ordinary 
learner. 

(a) Analytical methods must he mastered in any case In 
any educational coulde, it is important that the learner 
shall have to rely on as few principles as possible Now 
when he has mastered the principles of 41 resolution " and 
" taking moments," he can be led to attack any useful 
problem in statics without further theory. 

But he may master the " polygon of forces " and the 
u fuhtauUr polygon," and yet find himself totally unable to 
1 deal Wfth machines and with other constantly occurring 1 
"'Oases of • equilibrium. He will find that, while he can 
w^)n by graphical methods the resultant of a system of 
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forres if these be parallel, he will probably fail if the forces 
be not parallel (and non-concurrent), owing to the difficulty 
or getting his diagram on to a given sheet of paper. In 
Fact, analytical methods must be mastered, while graphical 
methods, however convenient in certain cases, need not be 
mastered save for special professioaal purposes. If, then, 
there be not time for both, it is the latter that should be 
sacrificed. A student well trained in analytical methods can 
always pick up graphical methods rapidly when he needs 
them for special work 

(3) Analytical methods connect staffer with dynamic!. I 
do not think that this contention will be disputed. Re¬ 
garded analytically, statics are a part of dynamics; the 
equations are the same and the ideas are the same, only 
the acceleration, in statics, is zero 

(4) Graphical methods confuse learners of statfc*. Here 
l rely on experience, and report what I have observed. 
I have noticed, over and over again, that, while a learner 
of analytical statics may fait to solve a problem, he yet 
knows what he ih trying to do, and he does not, as a 
rule, lose sight of principles 

But I find that beginners, who have learned something 
of graphic statics, appear to lose sight of principles 
altogether, and are content to make the wildest “ shots " 
They make triangles out of ladder*, walls, and ground, 
and continually take the lengths of liars or strings to re¬ 
present the stresses in them in Iheir attempts to “ get a 
triangle of fortes " 

1 find no beginner so difficult to teach as one who has 
learned same graphic, statics at a preparatory school, and 
I much prefer those who have learned no statics at all. 
There seem* to be something in graphical methods that 
paralyses the learner’s powers of thought and reasoning, or 
at least allows them to slumber 

To sum up I have come to the conclusion that graphical 
methods (as defined above) should be reserved for a re¬ 
latively late stage in any educational course in mechanics, 
or even be omitted altogether until required for special 
work In addition to the reasons given above, I may odd 
that graphical work consumes an amount of time that seema 
out of proportion to the mental training and knowledge of 
principles gamed W Laadf.n 

Devonpnrt, April 


Sunepota and Temperature. 

The following view of this subject (related to that given 
by Dr Lotkyer a short time ago) may be of interest 
Consider the last five sun-^pot waves, as measured from 
the first year after a minimum to the next minimum, thus 


(1) 1844 56(i3y€irs) 

(a) 1857-67 (ll ye*«) 

(3) 1868-78 (11 years) 

(4) 1879-89(11 years) 

(5) 1690-1901 (12 years) 


Maximum 1848 
.. * Wo 

.. l»70 

.. «83 

u 1893 


Using Wolf and Wolfsr's sun-spot numbers, and finding 
the annual average for each of these waves, we get the 
curvp marked A (dotted line) in Fig. 1 (p 608) 

Ascertaining next the averages of several meteorological 
items at Greenwich for those periods, we obtain curves 
B, C, D, E, F The items are -— 

(B) Mean temperature of winter (December-February). 

(C) Frost days m winter (an inverted curve) 

(D) Days with maximum temperature 70° or more (In 
year). 

(E) Mean temperature of summer (June-August) 

(F) Mean temperature of year. 

The amount of agreement between these weather curves 
and the sun-spot curve seems remarkable. The sun-spot v 
(Wave with highest average number (that for 1868*78) com- - 
spemds with the time of greatset wangth in each case, and 
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thi* sun-spot wave with lowest number (1879-89) with the 
time of least warmth. If the relative position of all five 
points does not exactly correspond In the solar and terrestrial 
curves, we should remember the large uncertainty 
necessarily attaching to sun-spot measurements 

We might smooth these curves with averages of three, 
getting the thick line curves, which indicate general de¬ 
cline (in a wide sense). Thus in the case of temperature, we 
find the grouped sun-spot waves 1, a, 3, associated with 
more warmth than a, 3, 4, and the latter with more than 
3 . 4 ' 5 

It is known that the recent researches of Nordmann, ex¬ 
tending and confirming the work of Koppen thirty years 
ago, indicate a state of things in the tropics which is 


Sunspot! Numbers 


Mean Temperature Winter 


Frost Days Winter (inverted) 


Day* with Minimum Tempera- 
lure 70' dr more 

Mean Temperature Summer 


Mean Temperature Year 


1 2 3 4 5 



essentially opposite to that in our region, that is, minimum 
of sun-spots is associated with much heat (relatively) and 
maximum with little heat 

I may here be allowed to submit for criticism a specula¬ 
tion regarding northern regions. 1 know Little of tempera¬ 
ture conditions in the Arctic regions and of ite in the 
Atlantic, and I suppose very little Is known of these in 
their relation to the sun-spot cycle. Let us suppose, how¬ 
ever (and the supposition does not seem a wild one), that 
it is in the Arctic regions as in the tropics, that is, more 
heat about sun-spot minima than about maxima , and that 
the Arctic regime is further opposite to ours in showing 
a general rise of temperature (in a wide sense) since the 
'forties. (I may remark that Nordmann’s data for the 
tropics seem to point to a gradual rise in the last thirty 
years,) What should we expect from this state of things? 
Would not the greater heat with minima cause more melt¬ 
ing and loosening of ice, a more open season, and more ice 
to be carried down into the Atlantic? This would have a 
cooling effect on the Gulf Stream, and our temperatures 
would correspondingly decline. Thus heat in the Arctic 
would mean cold to us, and a gradual rise of temperature 
in the far north would mean a gradual fall In western 
Europe 

I have been told that a certain shrinking of the northern 
ice revering has been noticed In placet in recent times, and 
I read lately, in connection with the voyage of the Discovery, 
Chat since Ross’s time the Antarctic ice pack has broken 
back some thirty miles. 

There may, however, be facts adverse to the above theory 
Perhaps some of jour readers may be able to throw UghL 
on the subject # Albx. B. Mac Do wall " 

NO. 1800. VOL. 69 ] 


A NEW EPOCH PN SOLAR PHYSICS. 


U P to the year 1868 those rose coloured appendages 
round the solar limb, the prominences, could 
only be observed at the tunes of total eclipses of the 
sun The ingenious method for watching these pheno¬ 
mena any time when the sun shines we owe to the 
labours of Lockyer and Janssen, and the striking of 
a medal by the French Government in honour of this 
important solar physical advance properly noted an 
epoch in this branch of astronomy. 

By this new device, which was spectroscopic, the 
positions, forms, structure and movements of the 
prominences that encircle the solar disc could be 
accurately watched and determined, and we owe 
a debt of gratitude to such men as Respighi, 
Tacchmi, Ricco, Mascari and others for the great work 
they have accomplished in taking advantage of this 
new line of research by recording daily the 6tate of 
the solar limb in respect to these appendages. It must 
not be forgotten that all this work has been accom¬ 
plished by eye observations alone. Sweeping round 
the solar limb and noting accurately the position, form, 
&c. f of each prominence is not the work of moment, 
even if the sky is dear, and it is astonishing what a 
great amount of valuable information has been 
gathered by this apparently sluggish method. When 
it is considered that one sweep of the spectroscopic slit 
round the solar limb only makes us acquainted with 
the prominences that exist in a very small section of the 
solar atmosphere and at only one particular moment of 
time, it was natural that early attempts were made not 
only to employ photography as a means of quickly 
recording these, but of devising, if possible, some 
method by which prominences on the solar disc itself 
could be also photographed. 

It is not the object of the present article to trace 
the history of the development of the instrument, the 
photospcctroheliograph, which now affords a means of 
satisfying these and other unlocked for requirements, 
but to give an account of the latest form adopted and 
results obtained by Prof. George E. Hale, of the Yerkes 
Observatory, to whom belongs a large part of the 
1 credit of designing and constructing an instrument 
capable of giving most successful results. 

It may nevertheless be mentioned that Janssen 
in 1869 conceived the first idea of the method; 
he was followed by Braun, of Kalocsa, in 187a, and by 
Lohse, of Potsdam, in 1880 In i88p Hale commenced 
work in this direction, and after him came Evershed 
in England and Deslandres in Paris, who both de¬ 
signed and used instruments which gave excellent 
results. 

From time to time Prof. Hale has published accounts 
of the design of, and work accomplished by, his former 
instruments, but in a recent publication 1 he gives us 
a very full and detailed description not only of the 
latest form he has adopted, but of the magnificent 
photographs which he has secured with it 
To pass then at once to the modem photospectro- 
heliograph, reference may first be made to the principle 
involved. The feature of the instrument is that it is 
capable of giving us pictures of the sun in fight of one 
wave-length, or in monochromatic fight The instru¬ 
ment itself differs little In principle from an ordinary 
spectroscope if the eye-piece be replaced by a (second) 
slit If the solar image be thrown by meant Of 
on the first slit, then after the solar light has phased 
through the lenses and prisms of the ftpoctrosedp* It 
will fall on the second sfiti Which Will only allp# a 
narrow portion of the spectrum to pass through \t 


1 PmHic*i(nu of IBS Vttkn ObMtVBtarf, 
AtlnfkyiicMl Jnn wi, yel. ms , Now i, p. 41. 
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corresponding' in width to ’this silt. The position of | 
this second slit is, however, adjustable, and it can be , 
made to coincide with any line in the solar spectrum. 1 
Thus any particular line can be completely isolated by | 
this device. If now the solar image falling on the first 
slit be kept stationary, and the whole spectroscope be 
moved in a plane at right angles to the bxjs of the 
Incident solar beam and in a direction at right angles 
to the length of the first slit, then the light that will 
pass through the second slit will be a succession of 
images In monochromatic light corresponding to the 
strips of the solar image which entered the first slit. 

By adjusting the second slit on, say, the K line of 
calcium, and placing a photographic sensitive plate 
fixed independently of but nearly in contact with the 
surface or the second slit, then while the first slit is 
passing over the solar image, the second is moving over 
the film of the photographic plate at rest and allowing 
the monochromatic calcium K light to impress its 
successive images on the plate. The result is a 

f picture of the sun in 14 K 11 light. Isolating different 
ines by means of the second slit, various mono¬ 
chromatic images of the sun in different 11 lights ” can 
be secured. 

An instrument made on the above principle is the 
ideal form to be used, but it can only be adopted when 
sunlight is thrown by means of a neliostat on to the 
lens winch forms the image. It may be mentioned, by 
the way, that an instrument on this pnnciple has 
recently been erected at the Solar Physics Observatory, 
South Kensington, 

Prof. Hale wished, however, to employ his spectro- 
heliograph in connection with the great Yerkes re¬ 
fractor 40 inches aperture, so that he was obliged 
to adopt another method, because the movement of the 
spectroheliograph, which is of considerable weight, 
across the solar image formed at the focus of this 
large lens would have made the telescope vibrate, and 
produced in consequence bad solar images. 

The method which he eventually adopted was to keep 
the whole spectroheliograph still in relation to the 
telescope itself, and to move the solar image uniformly 
across the first slit by means of a motor which actuated 
the declination slow motion of the telescope. Another 
difficulty then arose as regards the movement of the 
photographic holder, for this had to be made to travel 
across the second slit at the same uniform speed as 
the image over the first slit; this was finally overcome 
by connecting the plate holder directly with the declin¬ 
ation mptor, thus moving them simultaneously. 

Although very similar in principle to the ordinary 
spectroscope, the spectroheliograpfi is different from 
it fn mefiy important details. In the first place both 1 
slits, Instead of being straight as is usually the case 
in spectroscopes, are curved, and curved to a radius 
which is determined by the material of the prisms 
employed. Again, it is most convenient if the two 
tubes, catrying each a slit with its respective objective, 
end corresponding to the ooHimator and telescope 
tubes of the ordinary spectroscope, are arranged 
parallel to each often Thu is accomplished by insert¬ 
ing between the collimator lens and the prisms (two 
in this cato) a plane reflector which can be so adjusted 
that the light, after being reflected and passing through 
the prisms, emerges parallel to the beam falling on 
the reflector or to the collimator's axis. 

By the use of the reflector In this position, thus 
rqpaering the prisms clear of the optical axis of the 
collimator, the Instrument npy be employed for 
another line of solar research, because wpen greater 
dispersion la required, as will be described further on, 

9 grating may be inserted in its pldCe. The optical* 
arrangement, as briefly described above, can be seen 
accompanying illustration (Fig 1), which 
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shows this portion of the instrument alone. To 
indicate the path of the beam of light from the colli¬ 
mator objective to the second slit objective a white line 
has been drawn, the direction being indicated by the 
arrow head. 

For further information regarding the details of the 
construction of the instrument the reader may be 
referred to Prof. Hale's account, but a few dimensions 
may be given here. Since the solar image formed 
by the forty-inch telescope measures seven inches In 
diameter, the two slits, both being supplied with the 
necessary means of adjustment, are eight inches long. 
The collimator and camera lenses are of the portrait 
type by Voigtlander, and are of equal aperture (6$ 
inches) and focal length. These lenses are really too 
small for the Urge solar image dealt with, but Prof. 
Hale’s statement that the considerable cost of lenses 
of about ten inches, the required size, rendered their 
purchase difficult explains this defect 

Passing over several important points thatare vital 
to the efficient working of tbis instrument, which would 


F1G41.—Showing lha optlctl ■rrugenunt of ibt Spsrtraha&va^&i 

here take up too much space even to refer to at short 
length, such as a description of the movable plate-' 
holder, the adjustment of the several parts of the 
spectroheliograph, the value of diaphragms to reduce 
diffuse and reflected light, the method of setting the- 
Second slit on any particular line in the spectrum, &c. r 
we now come to describe some of the results which are 
the first fruits of this research. 

It has been stated above that if a line due to calcium 
be isolated by the second slit then we shall obtain a 
picture of the sun in calcium light; if a hydrogen or 
iron line be used, then a hydrogen or iron solar picture 
will be obtained. The lines which are the ffibst easy 
to employ, and which give the best results, are those 
of H and K due to calcium. These lines in the solar 
spectrum (Fig, 2) are broad, of a composite structure, 
and are composed of three main parts, (1) a broad* 
dark hand, designated by Prof. Hale as H, or KJ 
(2) a comparatively narrow, bright line, lying at 
the centre of this band at points Ofttne suit's disc whfjro 
the slit crosses hot masses of calcium vapour Kg), 
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and (3) a very narrow, dark line running' through the 
centre of H, and K, designated H, and K, 

Now according as the second slit is made to isolate 
any part of either of these lines, so a calcium 
picture of the sun corresponding* to this particular part 
of the line is obtained. 

It may perhaps be mentioned that the name 
" flocculi ” is here employed to designate the clouds 
of vapour which arc photographed with the spcctro- 
hehograph When the calcium line is employed 
41 calcium floccuh ” are photographed, or if the 
hydrogen line be used wc obtain " hydrogen Aocculi M 
These flocculi arc, according to Prof. Hale, situated 
at a greater level above the photosphere than the 
“faculec," the latter being elevated regions of the 
photosphere 

As the width of the H and K hands depends on the 
density of the calcium vapour, and the denser calcium 
in the sun is below that of less density, the pictures 
of the sun secured by using different parts of these 
lines will correspond tn different levels In fact, a 
means is thus employed of photographing sections of 
the calcium vapour, or of sounding the solair afcftto- 
sphere with respect to this element. Thus, if the second 



Fig. ■,—Reproduction of a photograph ihowlng tho H aod K line* o* 
calcium In iba tolar ipagns when targe diipMnon li employed 


t large diipMmn li employed 


this are lettered the detailed portions of it according to 
Hale’s nomenclature. Above this are drawn three 
layers to represent three strata of calcium vapour 
corresponding to the width of the H line, which Varies 
according to the density of the vapour. To investigate 
the distribution of the densest layer the portion 1^ of 
the H line is used, H a is employed for the less dense 
layer, and H 3 for the least dense. 


slit be set at the extreme edge of H, or K„ the result¬ 
ing photograph will only show that calcium vapour 
which is dense enough to produce a line of this breadth, 
In fact, a section across the base of the calcium 
flocculus will be obtained. If set nearer the centre 
of the line a section of the flocculus corresponding to 
a higher level will be produced 

Further, this calcium picture in the final positive is 
always bright on a dark background no matter which 
parts of the H or K lines are employed. That this is 
so can be seen from Prof. Hale’s pictures taken &n the 
Hf or H |v or K l or K, light; this is an important point 
to which reference will be made later. 

An examination of several photographs has led Hale 
to deduce that the calcium flocculi when secured with 
the slit nearer H, or H B , or K a or K t are more exten¬ 
sive than those taken near the outer edge of H 1 or K r 
It U argued from this that the calcium flocculi are 
most probably in general composed of a series of 
columns of vapour expanding as higher levels are 
reached^ and possibly overhanging laterally (Fig. 3). 

To explain this point a little more fully perhaps the 
accompanying diagram (Fig. 4) may prove of service. 
In the centre of thtf diagram is drawn (on rather an 
dkaggerated scale) the H line of calcium, and below 
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Fig. 3 —Showing Chat ihe bright calcium flocculi an mart a- 
tonalva at the He level (upper photograph) than at the if] 
lovel (lower photqpaph). Nock* that the spot b nearly 
oUitaniod fel tha Hg kml 


At the right-hand side of Fig. 4 is a sketch of a 
portion of the solar surface taken separately with n u 
H., and H. lines, and we have therefore the 
and H a flocculi. As, according to Hale, the araa^of 
the H b flocculus Is more extensive than that of 


nun 01 1111* vmvniwi -v - ■wtj- 

what after that drawn above the three calcium floccaft. 
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fai fact, (he object will take a form which is very like 
a tree-like prominence. 

It la therefore of great interest to examine the same 
region of a large spat as photographed at two different 
levels, as in Fig. 3. 

This illustration shows the region of the large spot of 
October 9 of fast year, and the secondary slit was 



plane reflector used in the optical train of the instru¬ 
ment is replaced by a grating, as larger dispersion of 
the spectrum has to be obtained. By this means the 
! hydrogen or other lines are rendered somewhat 
| broader, and it then becomes possible to isolate them 
I completely by the second slit, the width of which is 
| adjusted to be less than that of the fines employed, in 
| order to cut out the continuous spectrum on both 
I sides Numerous photographs were secured with 
each of the Hj 9 , H*y, and Hfl lines, and comparisons 
' were made with the calcium photographs. 

The striking point which this comparison at once 
, showed was that where on the solar disc the calcium 
| floccuh did not exist the hydrogen floccuh were most 
apparent (Fig 6), or, as Prof Hale says, “ the 
1 hydrogen floccuh are, in general, dark, and that while 
| they have a general resemblance in form to the bright 
calcium flocculi, the differences are in many cases very 
| sinking." 

I Perhaps a short digression may here be made, as it 
J does not seem quite clear, at any rate to the writer of 
! this article, what Prof, Hale really means by the terms 
i 11 dark " hydrogen or fl dark " calcium floccuh. 

I The principle of the speclroheiiogmph is that if a 
| calcium line be chosen to work with, then the rcsult- 
< mg solar disc is built up of two kinds of markings, 
namely, (a) where the calcium exists (bright), and (fr) 
| regions where it does not exist (dark) Further, as 

■ has already been pointed out, it docs not matter which 

■ part of the calcium lines is used, as both the dark and 
bright parts produce bright calcium floccuh on the 


Fig. 4 — Diagram to Ulus irate Ihi rilillon between lha various ponloni nr 
lha K calcium line, ilia layers of diffimml danaiiy, iha rnuUIng eatam 
of calcium AjccuIi and the probabla appearance of ihclr van leal 
sections 

placed at the middle of the calcium Hj level (lower 
picture), and nt the calcium H B level (upper picture); 
the plates were exposed at 3b 43m and 3h 30m. p.m , 
so that they may be taken to represent approximately 
the solar conditions at these two different levels for 
the same moment of tunc The actual spot itself is 
best seen at the H t level, where the flocculi are not so 
extensive. At the H a level the spot is nearly com¬ 
pletely covered up by the flocculi, which are here far 
more pronounced and extensive At this level the 
calcium vapour overhangs parts of both the umbra and 
penumbra of the spot. 

The general appearance of the disc of the sun taken 
In calcium light is shown in the accompanying figure 
<ng : s). . Under good atmospheric conditions the 
whole disc is covered with minute structure resemblinj 
somewhat the granulation of the photosphere 
Scattered-along distinct zones In both hemispheres an 
large bunches here and there of flocculi 
a Hiese masses of flocculi partake of the general 
movement of rotation of the dlac like the spots Not 
only do their areas Vary very considerably from time to 
time, bur the positions at which they make their first 
appearance change both as regards latitude and longi¬ 
tude. The enormous extent of these calcium flocculi 
In relation to the solar disc, and their variation in 
amount from time to time, a fact also known, suggest 
tint here we have an indication of solar action that has 
tody up to the present time been feebly shown by spots. 

It is thp Investigation of the amount and distribu¬ 
tion of these flocculi from day to day and from yehr 
to year that makes the spectroheuograph such an 
Important Instrument at the prelent moment, for it is 
Dto only means existing of recording these important 


completed positive Again, if a hydrogen line be used 
wc have a disc built up of two kinds of tnarkings, (c) 
w here the hydrogen exists (bright), and (d)' where no 
hydrogen exists (dark) • 

Since the existence of each of these substances on 
the sun's disc is indicated by bright markings, it is 
not quite clear why Prof. Hale calls the dark -atches 



KSpr Oily has Prof. Hale employed the takiiim 
SStp fih tab work, but he has used other flftes,, 
Mtotoy tftoee of hydrogen. For this investigation tbs 


Fia 5.—Th* Ran In gnldiMi Light (K, kvaf), thawing ihh bright ca'dan 
Aoccali, AaftuRt », 1903 

dark calcium or dark hydrogen, as in these parts 
Tfalduta and hydrogen respectively are, according to 
the very principle or the spfcrfrohenograph, shown t6i 
be absent. 
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It seems preferable to say that the regions where 
calcium exists correspond to those regions where 
hydrogen is absent than to say that the bright calcium 
flocculi resemble in form the dark hydrogen floccull. 

To show the confusion to which such a form of 
description as the last mentioned can lead one, a good 
instance is given on Plate viii f Figs. 3 and 4, of Prof. 
Hale’s publication. There are shown two illustrations 
of the same region of the sun, one taken with the 
calcium line (K a ), and the other with the hydrogen 
line (Hfl). On each of these there is a peculiarly 
shaped dark patch, evidently the same region on the 
solar disc, and the photographs show that in this 
region neither calcium nor hydrogen Is present. 
According to Prof. Hale's notation, this patch should 
be called both a 11 dark calcium ” and “ dark hydrogen 
flocculus "I As a matter of fact, the marking might 
be due to quite another substance altogether, and 
although it appears dark when analysed with either 



Fig. 6 ,— Two photograph of tba tun ragton of Ibc aolor dlac 
ERkeo on tba unit dap, ihoviog that vhara iba bright 
calcium flocculi an praioni (upper photograph), iba bright 
hydrogen floccull (lower photograph) an attaint 


flocculi are absent the bright hydrogen floccull art 
present, raises a number of Important points in solar 
physics which the spectroheHograph alonf At the 
present time can attempt to solve. 

Calcium and hydrogen are not, however, the only 
substances which exist in the solar atmosphere. How 
are the other materials distributed? The compara¬ 
tive thinness of the lines of these other substances in 
the solar spectrum makes it more difficult to analyse 
their distribution over the solar surface, but neverthe¬ 
less possibly many of the strongest lines may yet be 
analysed. 

It will thus be seen that the new spectroheHograph 
in the hands of Prof. Hale and his co-worker, Mr. 
Ellerman, has opened up a new field of research which 
apparently has no limit. The facts that the sun is 
continually changing in activity and that the sky in 
any particular place is not always dear point out that 
for the study of the distribution of any particular 
element on the disc, one spectroheliograpti at one 
station is not sufficient. Just as in the case of sun¬ 
spots, three stations, widely separated, a ij required 
to produce a nearly daily record, so with this new 
instrument the same number of stations would be 
required for the study of one element. For the com¬ 
plete study of several elements, it will be seen, 
numerous instruments will have to be employed if every 
advantage is to be taken immediately to begin to gather 
the necessary material. 

So important is it that this new instrument for 
solar research should be employed to tell us of 
the changes that are taking place m the sun from day 
to day and from year to year, that no time should 
be lost in constructing a sufficient number of them, 
in distributing them where the raw material, sunlight, 
can be most often procured, and in organising a 
homogeneous plan of campaign. 

When it is considered that a study of the solar 
changes is vital for the clear understanding of the 
numerous terrestrial variations whidi are so closely 
associated with our everyday life, the necessity of such 
a programme is obvious 

Just as in the case of the charting of the heavens, w> 
this work should be of an international character, for 
every country would be able to reap equally the benefits 
which such an organisation would bring. 

The Rumford spectroheHograph of the Verkes 
Observatory having thus shown the exceptional value 
of this new method of solar research in the hands of 
Prof. Hale and Mr. Ellerman, future workers will 
find their task very much lightened by a study of this 
magnificent and epoch-making contribution to solar 
physics. It is satisfactory to note that for this work 
in particular among other valuable contributions to 
astronomy by the same author, the Royal Astronomical 
Society has this year awarded! Prof, Halo its gold 
medal. William J- S. LockVm. 


the calcium or hydrogen lines. It might appear as a 
41 bright flocculus 11 If a line in the spectrum of the 
substance of which it is composed were used. Thus 
if at the particular levels at which the photographs 
wore secured we knew that helium had been pfesent 
In this region, then it would have been shown on the 
photograph as a dark patch if the calcium and 
hydrogen lines had been employed, and as a bright 
one if any of the helium lines had been isolated by the 
secondary slit 

Enough, perhaps, has been said to indicate that 
Whdt if .meant by the “dark hydrogen or calcium " 
flooCtiU ts not qqjte dear. 

The fret brought out by the beautiful series, of photo¬ 
graphs of Prof Hale, mat when the bright,calcium 
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O N Tuesday 
of the 


COMMEMORATION DAY AT THE 
UNIVERSITY OF GLASGOW. 

lay, April 19, nutty of us were thfafcjftg'' 
Kelvin jubilee, which attracted the fore¬ 
most scientific men of Europe hen la 1896, It Is 
a fortnight since the body of graduates una nim ously 
elected Lord Kelvin to be our academe (Juef. .In 
1901 the university celebrated the nlnthJubUne offter 
own foundation. On April 19 tthe Inaugurated; an 
annual commemoration pay* , , 

The ceremony opened with a short ntiglouf 
After it Sir Wffliem Rartnuy, who begin. 
career os a ehen’iist.bere, dtaowr&tyi J 
the most famous chemist who has beta 
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Glasgow, Black was made professor in 1756, when 
he was twenty-eight, and remained here until he was 
translated to Edinburgh ten years later. Prof. R 
Dundas Thomson wrote fifty years ago of Black, 
14 These two capital discoveries "—of the Toss of weight 
when limestone is converted into quicklime, and of the 
disappearance of an amount of heat which does not 
affect the thermometer when water Is converted into 
steam— 41 have been of greater service to science than 
perhaps any equal number of data ever pointed out 
by philosophers. Dr. Black was a man of elegance, 
modesty, and indolence. His active life in science 
terminated in his thirty-eighth year, for after his re¬ 
moval to Edinburgh, he engaged in no inquiries, and 
contented himself with teaching the science." Some 
scientific men may look back with regretful eyes to 
the far-off Arcadia of their great predecessor—who 
had two epoch-making discoveries to his credit before 
he was thirty-eight, and nothing but quiet though 
admirable teaching to do for the balance of his days. 
Mendelteff at seventy, and Lord Kelvin at eighty, are 
still incessantly at work on the most abstruse and far- 
reaching problems of the intimate constitution of the 
world. Dr. Black’s incisive critic might have remem¬ 
bered that It has been given to very few men of science 
to take an unchallenged place both among the first 
investigators and the most accomplished and success¬ 
ful teachers of his time. 

Wandering, after the lecture, about the university, 
which our predecessors in 1870 thought to have been 
housed so splendidly, one finds Sir Gilbert Scott’s great 
central building surrounded by masses of modem addi¬ 
tions. There Is a huge engineering building which cost 
about 30,000!., a botany building costing about 18,000!., 
an additional anatomy building costing about 13,000! , 
an additional surgery building costing about 10,000!. 
All these were built within the last ten years, but 
before the days when Dr. Carnegie striped in like a 
special providence to help the Scottish universities. 
His benefactions are of two kinds. The first*provides 
50,000!. a year towards the payment of the fees of all 
students in any of the universities who ask for it 
and who have shown themselves Qualified to profit. 
It was no doubt hoped that this would largely 
increase the number of the students, and so greatly 
add to the resources of the universities. The 
hope has hardly been realised The number of 
students has not materially Increased, and the uni¬ 
versities merely receive the fees of a very large number 
of their students through Mr. Carnegie’s trustees 
Instead 01 from the parents. Many students, of 
course, do not ask for this benefit, but, as a very 
great number do, the fee money which Mr. Carnegie 
nas provided goes, and no doubt it was to agreatextent 
meant to go, to the relief of parents who used to pay, 
often, certainly, with difficulty, and it has made very 
little addition to the resources of the universities ft 
is by the second £o,oooJ. a year, destined for equip¬ 
ments and extensions, including buildings, that the 
universities have djlefly benefited. The trustees 
Require that the ' university wanting new build- 
bigs for scientific teaching shall raise half the requisite 
money; In which case they will supply the other 
half. For some reason or other they nave not so far 


helped the extensive addition—costing probably is.ooqL 
r- which hat juat been mode to the chemical depart- 
fagnt. But, tnev an defraying half the coat or the 
buildings for natural pmloRo^r, for phyria^qp, 


rilMtcat juritprudence and public health, and for 
tdrJa iredlca, which 'an au in a state of ebndhr- 
I forwardness, and which will cost some 80,000!. 

world must have laboratories f« practical 
ipfi and modern laboratories are 1 expenilta to 
p, and very expensive to nfealntalh and'to keep up 
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to date. There is no more finality in scientific equip- 
ment and apparatus than in ironclads, and many 
things which are imperious necessities of to-day will 
be historic scrap iron after a dozen years. These vast 
laboratory extensions will be useless without great 
additions to the staff, and the universities will nave 
to look not merely to the Carnegie trustees, but to the 
genera] public for further advances towards mainten¬ 
ance and renewal of equipment. Scientific students In 
Glasgow and elsewhere ought in the future to be 
taught more practically, but It ia by no means certain 
that their numbers will be greatly increased. It is 
certain that there are many non-saentific departments 
which will need extensions, and cannot look to the 
Carnegie trustees. 

I have perhaps wandered a little from the commem¬ 
oration, but it is in these visible extensions actually or 
prospectively completed within ten years through the 
benevolence of Glasgow donors and the generous help 
of the Carnegie trustees that scientific graduates and 
visitors have taken the greatest interest. After their 
look round, they betook themselves to the Hunterian 
Museum, where a medallion bust of the late 
Prof John Young, who was its genius loci for thirty- 
six years, was unveiled. No archeeologist, numis¬ 
matist, zoologist or geologist can be ignorant of 
his name and work. 11 Those who knew him best," 
says his life-long friend and comrade. Dr. Yellowlees, 
11 know that they will never see another John Young." 

The commemoration day is now over. It included 
the ceremony of conferring honorary degrees, six 
D D's and eight LL.D.’s, Including Mr. Choate, 
the American Ambassador, and —in absentia —Prof. 
Mendetfeff, the great Russian chemist, perhaps the 
foremost man in modern chemistry, and tne fittest to 
connect the chemists of this generation with the 
brilliant young Glasgow professor of a century and a 
half ago whom the great Lavoisier was proud to 
acknowledge as his teacher. Mention must, however, 
be made of the banquet in honour of Sir William 
Ramsay, whose Glasgow degree Is not of yesterday, 
and of the honorary graduates of to-day. But ban¬ 
quets are, after all, very much alike. W. J. 

THE CELEBRATION OF SIR HENRY 
ROSCOE'S GRADUATION JUBILEE . 

'T 1 HE half-century which has elapsed since Sir Henry 

* Roscoe graduated as doctor of philosophy at 
Heidelberg has been devoted by him .uninterruptedly 
to the furtherance of science and education. 

As professor of chemistry for thirty years at Owens 
College, he succeeded by his teaching, writings and 
researches in establishing a great school of chemistir, 
besides earning a workLwide reputation as a scientific 
man; as member of Parliament he assisted to lay the 
foundations of a scientific System of technical educa¬ 
tion ; and as Vice-Chancellor of the University of 
London and a member of the Carnegie trust and 
other bodies, he has spent his later years In the organ¬ 
isation of scientific teaching/ It was therefore fitting 
that at the celebration of hie graduation jubllee he 
should be greeted by addresses from his old Students 
and from universities, colleges, and learned sodeftbs, 
both at home and abroad, whieh bore eloquent ihsti- 
mony to the intense appreciation which is Felt for his 
services to the cause of scientific and educational 
progress. 

The ceremony took place on Friday last, April as, at 
Manchester, In the Whitworth Hall of the Owens 
Coliege, which, by Its great architectural bedfyty, sets a 
fftting.Seal on the splendid group #f btilUHnga which 
Sir Henry KoscOb has seen grow up to replace the old 
herein Quay Street In which hit first desses were held. 
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The philosophical faculty of the University of 
Heidelberg’ marked its sense of the importance of the 
occasion by renewing the diploma of doctor of philo¬ 
sophy granted half a century ago, and addresses were 
also presented from the Victoria University of Man¬ 
chester, the old students, the universities of London, 
Cambridge, Liverpool, Birmingham, Edinburgh, 
Glasgow, Aberdeen, St Andrews, and Montreal, 
University College, London, Yorkshire College, King’s 
College, London, University College, Sheffield, 
Durham College of Science, University College, 
Dundee, Royal Society, British Association, Literary 
and Philosophical Society of Manchester, Chemical 
Society, Society of Chemical Industry, German 
Chemical Society, Bunsen Gesellschaft, Physikal. 
Verem, Frankfort, Kon Gesellschaft, Gottingen, 
Pasteur Institute, Lister Institute, Owens College 
Chemical Society, Chemical Society of Rome, the 
Dutch Chemists, American Academy, American Philo¬ 
sophical Society, and American Chemical Soriety 
A large number of personal congratulations were 
also received from scientific men all over the world 
To each of the addresses a separate reply was made, 
end in these concise and pointed speeches, each 
embodying some fresh line of thought, the audience 
was delighted to recognise the best possible proof of 
the continued mental and physical vigour of the 
speaker 


SIR CLEMENT LE NEVE FOSTER, F R.S 

'I'HE tidings of the death of Sir Clement Le Neve 

A Foster on April 19 brought to a wide circle of 
friends a great shock as well as sincere sorrow, for all 
honed that he might enjoy for many years the final 
stage of an active and honoured career His death is 
a serious blow to the public service to which his life 
u'as devoted. 

Born at Camberwell on March 23, 1841, he was the 
second son of the late Peter Lr Neve Foster, who for 
a quarter of a century was secretary of the Society of 
Arts He received his preliminary education at 
Boulogne-sur-Mer, and obtained his degree of Bachelor 
of Science of the University of France at the age of 
sixteen. In 1857 ha entered the Royal School of 
Mines, and in two years achieved the remarkable dis¬ 
tinction of securing the associateship in the mining, 
metallurgical and geological divisions, as well as the 
Duke of Cornwall’s scholarship and the Edward 
Forbes medal He then proceeded to the mining 
college of Freiberg, in Saxony, which at that time was 
supreme in its special field In i860 he received from 
Sir Roderick Murchison an appointment on the Geo¬ 
logical Survey, and for five years was engaged in 
VVealden beds of Kent and Sussex, and 
the Carboniferous rocks of Derbyshire and Yorkshire. 

In 1872 Le Neve Foster was appointed H.M. 
Inspector of Mines. > The new Metalliferous Mines 
Regulation Act, which had just been passed, was 
received with a certain amount of disfavour 
by the Cornish miners, and the work of the 
first inspector was particularly difficult, The seventy 
of which Le Neve Foster was sometimes accused bore 
however, remarkable fruit. The average death rate 
from mine accidents in his district was reduced from 
a per zooo during the first three years of his inspector¬ 
ship to 13 per 1000 during the last five. In 1880 
he was transferred at his own request to the North 
Wales distnet, where he remained until his retirement 
in 1901, His tvrnty-nwe annual official reports affAd 
ttejrWMBce of the mass of work that he got through, 
tod Mtote the many ways in which the laws Tor 
tW regulation of mines have been improved 
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sequence of his efforts. In 1890 he was, on the death 
of Sir Wanngton Smyth, appointed professor of 
mining at the Royal College of Science and Royal 
School of Mines, and continued to hold that appoint¬ 
ment until his death. He largely improved the system 
of instruction, and insisted upon adequate attention 
being given to practical training 

He was a frequent contributor to the Proceedings of 
the many scientific societies of which he was a member, 
and in spite of the exigencies of his official appoint¬ 
ments he found time for literary work He published 
in 1867 a translation from the Dutch of P. van Dlest’s 
book on the tin deposits of Banca, and in 1876, with 
Mr W Galloway, he translated from the French 
Callon’s 11 Lectures on Mining ” He also wrote the 
article on mining in the “ Encyclopedia tintannica " 
In 1894 he published his great work on 11 Ore and 
Stone Mining," the first systematic English treatise 
nn the subject, of which the fifth edition has just been 
issued, and at the beginning of this year he published 
a smaller volume on u Mining and Quarrying," 
noticed in this issue of Nature (p. 603). • 

In 1895 Le Neve Foster issued his first annual 
report upon the mineral industry. This formed 
an entirely new departure in official literature, 
and embodied the results of a vast amount of 
labour and technical skill in comparing the mineral 
industries of the United Kingdom with those of other 
countries Its value was so much appreciated that his 
services as editor were retained by the Home Office 
after his retirement from the post of inspector 

Sir Clement was elected a fellow of the Royal 
Society in 1893. He was a juror at the Paris Exhibi¬ 
tions of 1867, 1878, 1889 and 1900, and was created a 
Knight of the Legion of Honour in 1889. He also 
acted as juror at the Inventions Exhibition in i88c b 
and at various other less important exhibitions. Ha 
served upon various departmental committees on 
mineral statistics, open quarries, slate mines, and 
explosives in mines, as well as upon the Royal Com¬ 
missions for the Chicago Exhibition and for the St. 
Louis Exhibition. His faithful and long continued 
services to the public weal were officially recognised 
by the knighthood conferred upon him on the King’s 
birthday last year 

No man in this, or perhaps in any other, country 
has rendered more conspicuous services to metalliferous 
mining than Le Neve Foster did. In his twenty-nine 
years of Government mine inspection he did much to 
ameliorate the lot of the miner, and by ^is teaching 
and writings he secured for metal mining, that had 
previously been practised mostly as an empirical art, 
a scientific basis D. H B. 


A large number of men of science attended the 
funeral of Sir Clement Le Neve Foster on Friday 
last, nmong them being the following representatives 
of scientific societies and other bodies:—Sir Norman 
Lockyer, president of the British Association; Sir 
George Armytnge, Sir W. T Lewis, and Prof. Hull, 
representing the Royal Commission on Coal Supplies: 
Prof J. W Judd, F R.S., Dean of the Royal College 
of Science, and Mr. J. J. H. Teal!, F.R.S., Director- 
General of the Geological Survey of the United King¬ 
dom, representing the Royal Society; Mr. 
Woodward, representing the Geological Society; Mr. 
H. Jennings and Mr. Charles McDermid* representing 
the Institution of Mining and Metallurgy; Mr. Aubroy 
Strahan, ur- u.i h lr. —i-n ^ 

and Mr. 

permanent secretary „ VI _ 

Royal College of Science and the Royal 5 d»oof 
Mines were represented by the council and sOnfrdf WP 1 
students. 
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LORD MILNER ON SCIENCE AND INDUSTRY. 
\Kj E notice with much satisfaction that Lord Milner 
is a statesman who recognises that scientific 
knowledge is essential to national progress In a 
speech as honorary president of the Chemical, Metal¬ 
lurgical, and Mining Society of South Africa, reported 
in tne Rand Daily Mail, Johannesburg, of March a8, 
he declared himself strongly in favour of generous 
expenditure upon science, and the utilisation of 
the services of scientific men for the development of 
industries The foPowing extracts from his address 
will be read with interest by all men of science .— 
There is one form of expenditure which is some tunes 
called extravagance which 11 not extravagance, and that is 
expenditure in getting the very best scientific advice 
Whatever expenditure we may curtail in the future, there 
is one form of expenditure which I hope we shall never 
curtail, and that Is the expenditure upon science And if, 
as I believe, in the course or a few years you find a great 
Improvement In the agricultural conditions of this country, 
which means an enormous change in the economic posi¬ 
tion, greatly benefiting, among others, the mining industry, 
that change will have been due to the fact that from the 
first moment almost of ordered administration In this 
country after the war we sought to get the best scientific 
advice in all branches of agriculture in different parts of 
the world, a matter which does not lead to any immediate 
change, or to any sudden or astonishing results, but which, 
t believe, in course of time will be found to have been the 
most profitable investment possible 
The same principle applies to industry as it docs to 
agriculture—perhaps in a higher degree you may say to 
industry, but then industry here always has had it from 
its beginning—the benefit of first-rate scientific assistance 
1 mean that the immediate advantages resulting from the 
scientific treatment of the great industry of this country 
have been so enormous, so obvious, that from the first 
moment that capital flowed into the country to develop its 
buried resources, the aid of science has been called in 
Science in the industry has not required that Governmental 
support and impetus which it does require in the more 
neglected branches or our public economy, such aa agri¬ 
culture Science has always been present In the develop¬ 
ment of the great industry of this country through the fact 
that the capitalists who have put their money into it have 
recognised from the first its supreme importance. But 
although private enterprise has done with relation to mining 
a great deal which, with regard to agriculture, for instance, 
only the State could do, there still remains something which 
the State can do even for the highly developed ana highly 
scientific industries of this country It can do something, 
and I hope it has already begun to do something. 

I believe we should all agree that it is not enough that 
this great centre of mining industry should be able to 
attract, as it does, the highest ability, the highest scientific 
ability, from different parts of the world We want to 
do something more than this, we want to grow it for our¬ 
selves, ^ And we look forward to the time when Johannes¬ 
burg will have, among other things, a mining school which 
shall be the firet in the world, and it shall have, 1 hope, 
after that, in time, a university and a teaching university— 
not only confined to science—comprising science and the 
nrt»^-but of which the scientific faculties will be the most 
eminent known to mankind. Nbw, you may say that Is 
rafthqr hlgh-faluting and It Is looking a long way ahead. 
It ihfly be hlgh-faluting, but It Is my honest belief that this 
tWpg' can be accomplished, and it Is my Intention—I am 
sorb It Jv the intention of the Government, so far as our 
bqinhle powers and abilities go—you know our resources 
the present time are not the greatest—to do as much 
,a* we can to begin the foundations of those great instltu- 
the fiiture 

Is a welcome expression of belief in the Unport- 
1 Hlb the community of scientific study and or|fanised 
Only on these foundations can a country 
frgm a raw state of nature tc 
civilisation, or a great nation 
it die present day. 
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NOTES. 

A provisional programme of the meeting of the Inter¬ 
national Association of Academies, to be held In London at 
Whitsuntide, has been sent to the delegates appointed to 
attend the assembly The following are among the 
arrangements announced, but they are subject to modifi¬ 
cation in detail according to the circumstances which may 
arise between now and the date of the meeting- On 
Tuesday, May 24, the commission inquiring into the 
anatomy of the brain will probably meet at Burlington 
Mouse m the morning In the evening the delegates will 
be enteitained by the Rojal Society at a banquet at the 
Whitehall Rooms Wednesday, Ma> 25, and the morning 
of the following day will be devoted to the business of the 
assembly His Majesty the King has expressed his wish, 
if his engagements will permit, to receive the delegates, 
and it is hoped that arrangements may be made for this 
event in the afternoon of Mav 26 On Friday evening, 
May 27, the delegates are invited to a reception by the 
University*of London, and on the afLcrnoon of May 28 it 
N proposed to pay visits to the Universities of Oxford and 
Cambridge On Monday, May 30, the Lord Mayor of 
London will entertain the delegates at a banquet at the 
Mansion House 

Lord Avebury has been elected president of the Society of 
Antiquaries, and Sir Guilford L. Molcsworth has been 
elected to succeed Sir William White as president of the 
Institution of Civil Engineers. 

A subcommittee has been appointed by the council of the 
Library Association to consider the question of the n de¬ 
terioration of modern binding leathers, 11 and to suggest a 
remedy. A circular is being issued to the chief libraries 
in the United Kingdom with the view of ascertaining, 
among other matters, what effective support is likely to be 
forthcoming from librarians In favour of leathers of the 
standard specified by the Society of Arts’ rommittee 

The Times correspondent at Rome announces that an 
archsological undertaking of an important character is 
about to be set on foot, namely, the complete excavation 
of Herculaneum. It is proposed that this vast work should 
be carried out by the cooperation of Italy with all civilised 
countries, and that there should be a central managing 
committee In Rome with national committees else where. 

Od Tuesday next, May 3, Mr. L. Fletcher, F R S (| will 
deliver the first of three lectures at the Royal Institution 
on meteorites The Friday evening discourse on May 6 
will be delivered by Dr Chalmers Mitchell on anthropoid 
apes, and on May 20 by Prof Rutherford on the radiation: 
and emanation of radium. 

An International Engineering Congress, under the^ 
auspices of the American Society of Civil Engineers, wl£ 
be held at the St. Louis Exposition during the week tit 
October 3 to 8. The congress will be one of a series Of 
international scientific congresses to be held at the ex¬ 
position under the general authority and with the cooper¬ 
ation of Lhe Director of Congresses. 

On April aj and 94 the Society of German Ironmasters 
celebrated at Ddssddorf the completion of the twenty-fifth 
year of Its existence, and also of the twenty-fifth 
year or the presidency of Mg Carl Lung- r The aoslety le 
In a very flourishing condition. It numbers *957 Members, 
an£of It* journal, 5taM-m4-£*i«»t a «v«g fqrtolgl^ 
coptts are, published. The meeting was well attained Op, 
both days, about eight hundred member* faeUg preaepfc 
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On April 23 papers were read by Mr. Doveri, on the steam 
turbine, and by Mr. R. M Daelen, on the continuous 
open-hearth process. On April 24 Mr. E. Schrtidter traced 
the progress of the German iron trade during the twenty- 
five years of the society’s existence. The announcement 
was then made that a gold medal had been instituted, to 
be called the Carl Lueg medal, and to be awarded for con¬ 
spicuous services to German metallurgy. The first award 
was made to Mr Lueg. Congratulatory addresses were 
then delivered by representatives of the Government and of 
numerous kindred societies The Iron and Steel Institute 
was represented by a deputation of the council consisting 
of Mr A Tannett-Walker, Mr. A. Greiner, and Mr B. H 
Brough In presenting the illuminated address from the 
institute, Mr. Tannett-Walker made a graceful reference 
to the hospitality received from the German society in 1S80 
and in 190a, and read a characteristic letter of congratu¬ 
lation sent by Mr Carnegie 

M. de Fonviellb writes —The fourth congress held by 
the International Committee of Scientific Aerostatics will 
be held at St. Petersburg from Monday, August 29, to 
Saturday, September 3 Prof. Hergesell has sent an 
intimation of the congress to the various delegates of 
France, Italy, Austria, and England The official invita¬ 
tions will be sent through the Russian Foreign Office, In 
the name 0/ the Imperial Academy of Sciences, which is to 
make arrangements for the meetings The object of the 
conference, as resolved at the Berlin session, is to establish 
a permanent office with a regular budget paid by the various 
Governments, similar to the Berne bureau for telegraphy 
and that at Pans for meteorology The bureau of the com¬ 
mission is controlling the monthly ascents which are taking 
place at about fourteen different stations situated in France, 
Germany, Russia, Austria, Switzerland, Spain, and Italy. 
Kite ascents are taking place at Boston and in England 
The results are discussed regularly in a special publication, 
frequently noticed in Nature, printed at the expense of 
the German Government, which has spent for this purpose 
not less than 18,000 marks, and will continue its work up to 
the end of the forthcoming meeting 

Tiie first German congress for experimental psychology 
was held in Giessen on April 18-21 About 130 persons 
accepted the invitation to attend the congress, including 
most of the prominent psychologists of Germany, besides 
physiologists, philosophers, alienists and teachers attached 
to various Institutions, and about one hundred attended the 
sittings Nearly fifty papers were read and discussed, and 
in order to get' through this large programme the sittings 
were continued far into the evenings There was an ex¬ 
cellent exhibition of apparatus arranged by Dr Sommer, 
the distinguished professor of psychiatry, who has done so 
much to apply the methods of experimental psychology to 
the investigation of mental diseases Prof G. E Milller, 
of Gottingen, so well known for his accurate Investigations 
of the memory, presided over the sittings, and one of the 
most interesting features of the congress was his demon¬ 
stration and exposition of a case of exceptionally good 
memory. The subject, who Is an Intelligent and well 
educated man, has, in addition to a remarkable memory, 
principally visua) in type, a power of telling very rapidly 
various arithmetical relations between groups of figures 
presented to him, and this combination of faculties enables 
him to excel all the achievements of Diamanti, Inaudi, and 
tlw qfher 11 arithmetical prodigies 11 that have been Inffcsti- 
gated from time to time It Is proposed to institute a 
German association for experimental psychology for the 

I&OO, VOL. 69] * • 


organisation of annual congresses and of cooperative 
research. 

Sir William White, the president of the Institution of 
Civil Engineers, and a number of other engineers and 
persons interested in the manufacture and uses of steel, paid 
a visit on April 20 to Hadfield's Steel Foundfy *t Sheffield- 
The object of the visit was to inspect the processes adopted 
and to enable the visitors to acquaint themselves with the 
work carried on by the Hadfield Company. The Timsa 
of the following day published an appreciative description 
of the enterprise exhibited by tbe company in numerous 
directions In this report great prominence is given to the 
value placed by the Hadfield Company upon scientific labor¬ 
atory research and upon experimental tests, and this part 
of the article in particular deserves to be read widely As 
the Times says, 11 Abroad manufacturers have been quick 
to recognise the need for a fully staffed and equipped re¬ 
search department, and the amounts expended annually for 
this purpose in some foreign works appear almost incredible* 

It is only by enterprise of this nature, however^ that manu¬ 
facturers can keep in the van of progress, and, properly 
directed, this so-called 1 non-productive 1 expenditure brings 
a rich reward In Great Britain we have been somewhat 
apt to relegate research work to the laboratories of pro¬ 
fessors, tbe manufacturers devoting themselves to what are 
styled 1 practical results. 1 This divorce of practice and 
theory does not lead to industrial success." Wa hope with 
Sir William White soon " to see the time when the example 
of Mr. Hadfield will be more widely followed in this 
country, and when inquiries, both scientific and practical r 
will be carried out on a very large scale in the works of 
manufacturers all over the country.” 

The Weights and Measures Committee of the Hereford¬ 
shire County Council has had under consideration the Bill 
introduced in the House of Lords early this session to 
providb for the introduction of the metric system into thla 
country The committee doe6 not recommend the County 
Council to support the Bill. The report states that the 
committee is of opinion that the subject is so difficult and 
important that it should be dealt with by the Government 
of the day and not by private legislation; that as it stands, 
the Bill does not attempt to meet the serious Inconvenience 
and expense necessarily attendant upon the compulsory 
adoption throughout the country of metric weights and 
measures, that the decimalisation of our coinage Is as 
important as that of our weights and mehburea, and that 
either without the other Is robbed of more than half Its 
value. At the same time the committee believes that well 
drawn up and well thought out measures dealing with the 
metric system and with the coinage, and brought In by the 
Government, would command the confidence of „the 
country, go through Parliament by a large majority, and 
ultimately benefit both our home and foreign trade. “ 
lag far in the rear of all cfvflleed nations on theta 
questions,” to quote the report, 11 and all that Is wanted^ 
to remove from us the stigma of marching a century behind 
the rest of the world, le skilful and thorough treatment of 
them by the Government of the day," # 

An address delivered by Dr. R. T. Glaxebrnojc Ot M* 
2i as president of the Optical Society Is print*! 1 % ht 
Optician and Photographic Trades Review.- jjr. 
brook pointed out that the success of German mandfytetqrer* > 
of optical and other scientific instruments is 
fact that the value of idence as a commercial 
more fully realised there than with us. What rf^rQptJijjrfpj 
Society has to do In order to advance the 1 ndustry v Whklf 
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represents is to promote cooperation among manufacturers, 
technical education of opticians and standardisation, or the 
application of scientific methods and standards to organ¬ 
isation and the checking of optical work In Germany a 
large proportion of recent progress is due to the stimulating 
and helpful Influence of the Reichsanstalt. Dr Glazebrook 
Hoped that tn‘ a few years’ time a future president of the 
Optical Society would be able to say, when reviewing the 
progress of the optical trade, that a large proportion of the 
advance was due to the work of the National Physical 
Laboratory. 

The report of the Meteorological Council for the year 
1901-3, recently presented to Parliament, has now been 
Issued. The work of the Meteorological Office is briefly 
summarised under (i) ocean meteorology, collection and 
discussion of data from all parts of the ocean, and the loan 
of instruments to the Royal Navy and Mercantile Marine. 
The total number of Instruments of all kinds issued during 
the year for the use of the Navy and Mercantile Marine 
was more than 1700. Barometers are also supplied to fish¬ 
ing station# 1 the total number of these instruments on loan 
was 229 at the end of the year in question (2) Weather 
telegraphy, collection of telegraphic observations three 
times a day from selected stations in the British Isles and 
Europe, the issue of daily weather reports, weather fore¬ 
casts, and storm warnings, also of special forecasts for 
agriculturists during hay and corn harvests (June to 
September) (3) Climatology, collection and publication of 
observations from observatories and land stations In the 
British I el os and British possessions (4) Miscellaneous 
investigations, e g work in connection with an inquiry into 
London fog, and a statement of the conspicuous features of 
the weather during the year, including the readings of 
anemometers amounting to or exceeding a velocity of 
44 miles per hour, corresponding to an estimated wind- 
force of 9 by Beaufort's scale To this latter sub¬ 
ject a special appendix is devoted AH the branches of 
the office are utilised for the preparation of replies to 
numerous inquiries by public bodies, newspaper reporters 
and private persons. The report shows greatly increased 
activity in all branches; special mention may be made of 
the supply of weekly and quarterly returns for the Registrar 
General's reports, and of the collection and publication of 
observations from foreign and colonial stations Notwith¬ 
standing the increase of work, the funds at the disposal of 
the Meteorological Council remain stationary. The perusal 
of the report dearly shows that the useful operations of the 
office are to a considerable extent crippled by the want of 
sufficient means to carry on the work of a practically im¬ 
portant public department on the lines followed by some of 
the foreign meteorological offices, and to enable it to fulfil 
the constantly increasing requirements of the service In this 
country. 

In the Bulletin de la Sociiti d'Encouragement M. J 
Fillet presents a report on the 11 Little 11 universal drawing 
instrument submitted by Commander Mahon, of tbe U.S. 
Federal Army, The instrument consists essentially of two 
jointed parallelograms or frames, by means of which a 
piece colled the turning plate can be ehlfted from one part 
of the diagram to another without rotation Pivoted to 
this portion are two rulers at right angles, which by means 
offt scale of degrees can be rotated through any desired 
ahgfe, and these rulers have scales Of which any desired 
length can be measured off. The advantages of the 
apparatus for quickly drawing force-dlagrame for engineer* 
tag pjptrpo*** are obvious froert the illustration accompanying 
the paptr. 
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Steps are being taken to promote public Instruction In 
silk-culture on a modern scientific basis in America, and 
accordingly a special Bulletin (No 39) has been issued by 
the Entomological Division on the culture and life-history 
of the silkworm and its moth 

A retort, published at Birmingham, on injurious insects 
and other animals observed in the midland counties during 
last year has been drawn up by Mr. W E. Colllnge, of 
Birmingham University. It is well illustrated, and contains 
much valuable information for farmers and gardeners, 
l'uture annual reports are promised 

Tup Boston Natural History Society is preparing com¬ 
plete lists of the fauna of New England, of which the first 
part, containing the reptiles, has been issued in Occasional 
Papers These lists are to prepare the way for a complete 
illustrated monograph of the fauna which the society pro¬ 
poses to publish 

A paper dealing with noxious insects is published in the 
BoJrtim of the Goeldi Museum under the title of 11 Os 
Mosquitos no Parft M "I he author, Prof E Goeldi, directs 
special attention to Stegomyta fasciata and Culex ftUigans, 
and is desirous of obtaining information as to their range 
and habits from all parts of the country The former 
species, at any rate, is believed to have been introduced 
from Africa. Many experiments are recorded as to the 
infections produced severally by these species, of which the 
first is diurnal and the second nocturnal 

, The April number of Bird Notes and News contains a 
reference to various rare birds—including an avocct, 
bustards, and waxwings—which have lately visited our 
islands, and have mostly shared the usual fate of such 
wanderers The need for effectual legal protection (If such 
could be devised) for rare birds of this type is emphasised, 
but it Is pointed out that even were such birds made Crown 
property, as has been suggested, this would not help the 
case of locally rare species 

An important place was assigned at the fifteenth annual 
meeting of the Association of Economic Entomologists, held 
at Washington in December, 190a (or which the report 
appears in No 40 of the Bulletins of the Entomological 
Division of the U S. Department of Agriculture), to a survey 
of the literature of the subject published In the States, and 
to a discussion of the best means of bringing the work of 
the division to the notice of those sections of the public 
more especially concerned. It was suggested that news¬ 
paper articles, leaflets, somewhat larger popular bulletins 
treating of particular species or groups of species, and larger 
popular monographs seemed the best means for attaining 
the end in view 

To the April number of the Independent Review Dr 
A. R* Wallace contributes the first part of an article on 
11 The Birds of Paradise In the Arabian Nights." In the 
introductory paragraphs the author states that be is 
generally disposed to believe in the truth of popular legends 
connected with natural history, the assertion that vipers 
swallow their young being a case in point. Accordingly he 
Is predisposed to look with favour on the theory that the 
11 Islands of WakiWak ” mentioned In the l( Arabian 
Nights " are really the Aru Islands, and that they take their 
n*fne from 11 waWk-wawk," the cry of the great Urd-ef- 
paradise. The portion ot the article contained In the Issue 
us deals only with the identification of the locality 
tinrhlfh 11 the bride with the feather-drtns " was brought 
with the Jobth-eastern lower slopes of the Elbtfft lidftkt* 
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fains. We shall await with interest Dr Wallace's proofs 
that 11 Hasan " actually visited the home of the blrds-of- 
paradise 

Two zoologists have apparently been working synchron¬ 
ously and Independently of one another on the same sub¬ 
ject—the anatomy and development of AmphtUna fohacea, 
the tape-worm infesting the sterlet—and the results of their 
investigations appear In the current issue of the Zeitschnfl 
fUr wusenschaftUche Zoologie (vol. Ixxvi part ill ). both 
writers, Dr. L Cohn and Dr W Hein, take up the subject 
as left by Salensky, and both arc of opinion that his con¬ 
clusions require emendation Two papers on the histology 
and morphology of insects likewise appear in the same 
issue In the one Mr W Flotnikow, of St Petersburg, 
discusses the integument and certain peculiar structures 
found therein, while in the second Mr N Holmgren, of 
Stockholm, commences a scries of articles dealing with the 
morphology of the head, commencing with that of the 
Chironomus larva, as displayed by the periodical moults 

We have received the March and April numbers (Nos 3 
and 4, vol. ii ) of the Journal of the Royal Army Medical 
Corps. The Journal Is now edited by Colonel David Bruce, 
F.R S, RAMC, and maintains the high standard of the 
earlier parts. Among other articles of interest may be men¬ 
tioned "para-typhoid infections," by* Lieut.-Colonel Firth, 
R.A.M-C , rases of dum-dum fever by various writers, an 
illustrated description of the new Royal Army Medical 
College by the commandant, various clinical and editorial 
articles, and corps news. &c 

I he report of the director (Lieut.-Colonel Semple, 
R A.M C ) of the Pasteur Institute of India (Kasauli) for 
the third year, ending August, 1903, has rerently been 
issued. 'lhe inoculations for bites of rabid animals 
numbered 584, of which 6 were failures, a percentage of 
1 oa In addition to the inoculations, experiments are in 
progress in order to obtain an anti-rabir serum, and the 
preparation of anthrax vaccine and of antivenene for snake 
bites has been undertaken Various bacteriological ex¬ 
aminations have also been carried out, the report showing 
that a great deal of valuable work has been accomplished. 
Attention is directed to the climatic difficulties that have 
to be surmounted, especially the liability to septic infection 
of the material used for the anti-rabic inoculations 

A .s mali collection of Myretozoa gathered in (he 
Botanual Gardens, Tokyo, is described by Mr A Lister, 
F.R S , and Miss Lister in the Journal of Botany for April 
Several of the species are found in Great Britain and Europe, 
but one, Enonemn aureuni, which has affinities with the 
genus Physurum, has only been recorded once previously, 
and then from the Duitenzorg Gardens in Java 

Experiments conducted by Mr M. Kanda, and recorded 
in the Journal of the College of Science, Tokyo, on the 
influence of very weak solutions of certain poisonous salts 
applied to water- and pot-cultures of flowering plants agree 
with the effects produced by similar salts on cryptogamlc 
plants A percentage appreciably less than the minimum 
poisonous solution in several cases stimulated the plant to 
accelerate its growth and increase In weight. The effect 
was most marked when 0 jx 10™ B gram molecule solution 
of line sulphate was added to the water-cultures. 

In ao&unt Sf the fibre plants which grow wild or are 
cultivated In the Hawaiian Islands, Mr. L. G. Blackman, 

MO. l 800 , VOL. 69] 


of the Bernice Museum, in "Honolulu, attests the value of 
the indigenous plant, Touehardia laUfolia, which furnishes 
the fibre known as olond The plant Is not common, and 
thrives best in woods at a moderate altitude The fibre 
has been requisitioned for climbing ropes on account of its 
great tenacity At present the cultivation of fibre yielding 
plants in these islands Is practically limited to sisal hemp, 
but the writer suggests that the climate is suitable for grow¬ 
ing Sansevtena seylamca, which furnishes bow-string hemp, 

| and Furcraea gigantea, the source of pita fibre 

Writing in the Botanical Gazette upon the morphology 
of the common American water-weed, Elodea canadensis, 
Mr R. fl Wylie gives an account of the development of 
the floral parts, and describes the details of pollination 
and fertilisation The staminate flowers are at first sub¬ 
merged, but owing to the accumulation of bubbles of gas 
In the closed flowers, they break off and rise to the surface. 
The pollen grains are kept afloat by the air whirh is held 
round the spines. In the pistillate flower thr ovary is 
situated at (he base of a long floral tube, the stigmas curve 
out well over the floral envelope*, and since they are not 
readily wetted, they cause a depression in the surface film 
of the water into which the pollen grains are drawn, and 
so come into contact with the stigmas 

The whole of the fourth number or vol iv. of the West 
Indian Bulletin 1$ devored to information relating to Sen 
Island cotton in the United States and the West Indies. 
As the West Indian islands are considered to be specially 
suited for the cultivation of the Sea Island variety, the very 
finest and most expensive product on the market, the object 
of the Agricultural Department is to encourage its general 
introduction to the exclusion of the commoner and cheaper 
sorts It 19 important, therefore, that the colonial culti¬ 
vators should be in possession of the most trustworthy in- 
formatien to guide thrm in the re-introduction of the cotton 
industry. With this object in view Sir Daniel Morns, 
accompanied by Mr. J- R. Bovell, visited the Sea Island 
cotton regions of South Carolina, Georgia and Florida 
some months ago, and obtained, at first hand, a mass of 
facts bearing upon every phase of the business, from the 
nature of the most suitable soil to the final disposal of the 
cotton on the market. In addition to the report on the 
visit to the States, the number contains valuable notes on 
the various pests which injure the cotton plant in the Weal 
Indies, on the ginneries already established In lhe islands, 
on the cost of production, on the prices realised on the home 
markets, and so on. 

A description of the topography and geology of the 
Uaharla Oasis, in the Libyan desert, has been prepared by 
Dr John Ball and Mr H. J L Beadnell (Survey Department, 
Public Works Ministry, Cairo, 1903). This oasis is a large 
natural excavation in the great Libyan plateau, and la 
entirely surrounded by escarpments of Upper Cretaceous 
limestones and sandstones, with thin cappings of NumfnU- 
lltlc limestone (Eocene). 'Ac grey limestone and wltfte 
chalk of the Daman form tire prominent upper scarps, white 
the oldest strata are represented by the Nubian sandstone, 
partly Cenomanian and partly Senonlan. The grehttht 
length of the oasis is 94 kilometres, and Its greatest Width 
about 4s kilometres Within the excavated area there are 
irony Isolated hills, some capped by White limestone, other* 
by (? Ollgpcane) dolerite and ferruginous tgUartzItop. The 
lowest part of thb oasis Is 113 metres above sea-Mveb iftd r 
the floor consists of sandstones and days strewn wfth tacit 
fiagments. There the springs occur and also the V&la£*f* 
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Partially dried salt areas ore *0 be observed, with glitter¬ 
ing Incrustations of salt, and sand-dunes likewise 1 diversify 
the scene. The authors give details of the stratigraphy 
and palaontology. They note that the Daman is overlain 
unconformably by the Eocene, between which disturbances 
with faulting and denudation took place In post-Eocene 
times there were further earth movements accompanied by 
the Igneous intrusions It is not clear, however, whether 
these disturbances were prior or subsequent to the deposi¬ 
tion of the ferruginous quartzites. These latter were formed 
in a slight depression of the Eocene and Cretaceous rocks 
before the great erosion of the oasis The authors remark 
that the agent of denudation cannot be stated with certainty. 
The effects of the disturbances had weakened the rocks, and 
the main erosion was carried out in the moist climate which 
existed in Egypt in PlioLcne and early Pleistocene times, 
and is being continued to-day by the powerful agency of 
the desert wind-borne sand and changes of temperature 

A fifth edition of Mr W Jerome Harrison's 11 Text¬ 
book of Geology M has been published by Messrs BL&ckle 
and Son, Ltd The book has been revised and brought up 
to date, and many new illustrations have been used to 
embellish its pages 

Messrs Whittaker and Co. have published the School 
Calendar for 1904 It Is a convenient and useful guide to 
the scholarships offered by the universities, public schools, 
and other educational institutions Full particulars of the 
public examinations to be held during the current year are 
also given 

The April number of CaJsriFs Maga*me opens with a 
well illustrated description of the Royal Botanic Gardens 
at Kew, written by Mr Richard Davey An illustrated 
article on radium and its possibilities, by Dr Louis Elkind, 
is also included in the same issue 

Mr J W Jarvis, St Mark’s College, Chelsea, S W_, 
has undertaken the duties of secretary and treasurer of the 
London Geological Field Class The excursions this season 
areWpo Merstham on April 30, and to Purley, Henley, 
Wtypbledon, Aylesford, Leighton, Bedford, and Chislehurst 
on succeeding Saturdays 

The Department of Agriculture and Technical Instruction 
for Ireland has published the second Bulletin in its science 
and art series. The pamphlet deals with the spectrometer 
its construction, adjustments, and uses, and is written by 
Mr. W. J. Lyons, of the Royal College of Science for 
Ireland 

We have received a copy of the Chemisch Weekblad, a 
new weekly publication of the Dutch Chemical Society, 
under the editorship of Dr L, T Reicher and Dr. W P 
Jorissen 

A prize of isoo marks is offered by Prof J. H. van't Hoff 
fqr the collection and systematic arrangement of all the 
literature bearing upon catalytic phenomena. Competitors 
fur (he prize are required to send In their manuscripts before 
June 30, 1905, to the Redaktlon der Zeitschnft fUr 
pkyHkaUiche Chimb, Leipzig, Llnndstrasae 2 The award 
drill be decided by Profs, van t Hoff, Arrhenius and 
Oetwald ' 

In the Journal of Physical ChamUtry Min fclort C. 
Btfnto directs attention to an Interesting reaction, the rate 
of which la diminished by raising the temperature. The 
NO. 1800 . VOL. 69] 


819 

- , ~ 

reaction In question is the liberation of Iodine from potassium 
iodide by chromic acid In presence of ferrous sulphate. The 
only reactions previously studied which have a negative 
temperature coefficient appear to be those in which a 
colloidal catalytic agent is involved, and the decrease of 
velocity with rise of temperature is in these cases probably 
due to the coagulation of the colloid 

The mode of action of the oxides of nitrogen in the 
oxidation of sulphur dioxide in the lead chamber process 
is discussed in a detailed manner and from a physico¬ 
chemical standpoint by Dr Trautz in the current number 
of the Zeitschnft fur phystkalische Che nut It is pointed 
out that although the theories of Lunge and of Raschig 
throw considerable light on the reactions Involved, yet the 
problem can by no means be regarded as solved Accord¬ 
ing to the author’s experiments the essential reactions in¬ 
volved in the lead chamber process all take place with such 
large velocities that their nature uinnot be determined with 
the aid of modern criteria. 

In the Zettschnft fur Farhen- und 7 vxUl-Chetme f vol ill 
p. 07, Prof A. G Green discuses the question of the con¬ 
stitution of cellulose It is pointed out that the grounds 
for the assumption that cellulose must have a large mole¬ 
cular weight are insufficient, and the simple formula 
C.HjqO, seems more probable As representing the con¬ 
stitution of this important body, the formula 

CII(OH)—CU—CH(OH) 

H(OH)—LH—CHj 

is suggested. According to this, cellulose is an inner 
anhydride of glycose, and the formation of the latter on 
hydrolysis is thus easily explained The formula, more¬ 
over, accounts for all the principal reactions, for the form¬ 
ation of the trinitrate and triacetate, for the production of 
«-bromo-methylfurfurol by action of hydrobromic acid, and 
also explains its latent aldehyde character 

Tiib additions to the Zoological Society’s Gardens during 
the past week include two Cheetahs (Cynaduruj jubatus) 
from Africa, presented by Colonel B. Mahon, CB, D.S O- , 
a Lesser Black-backed Gull (Lnrur fuse us), European, a 
Royal Python {Python regtus ) from West Africa, presented 
by Mr E. W Wildcblood, a Goshawk {Astur palumbanus ), 
European, presented by Major-General KInloch, two 
Roseate Cockatoos ( Cacatua roscicaptlla) from Australia, 
presented by Mr, T J Kjnnersley; a Western Slender- 
billed Cockatoo (Licmetu pasttnator) from Western 
Australia, presented by Miss Newbold; four Moorish Geckos 
{Tarentola mauntamca ) from North Africa, five European 
Tree Frogs {Ilyla arborea ), a Common Toad {Bufo 
vulgaris), European, £re*ented by Mr. F. M Davis, four 
Common Vipers {Vipera bcriu), European, presented by 
Mr G E. Bon Bernais, a Surlcate ( 5 uncafa tetradactyla) 
from South Africa, ^uur Crowned Cranes (Balearfca 
pavontna) from West Africa, a Greater Sulphur-created 
Cockatoo (Cacatua galenta) from Australia, three Mada¬ 
gascar Porphyrios (Porphyrio madagascarie nsts) ffevn 
Madagascar, two Antarctic Skuas {Stercorarius anlarciicus) 
from Antarctic Seas, twb Yellow-vented Parrakeets 
(PsepfotHft xantharthous) from Australia, deposited; two 
Natal Duikers (Cbphalophus natalensis) from South-east 
Africa, ftVe Rosfe-eoloursd Pastors (Pastor rouses) from 
Ijfla, purchased; five Pat-tailed Desert Mia (Rdtefcaromy* 
dsireaQ, barb in the Gardens. 
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OUR ASTRONOMICAL COLUMN. 

Astronomical Occurrences in May — 

May 1-6 Epoch of Aquaiid meteoric shower (Radiant 338°- 

a D ) 

2 i6h 50m Inferior conjunction of Jupiter's Sat. IV. 
(Call u to) 

9 Neptune 10' south of ja Geminorum (Mar 3 2) 

„ Saturn Major axis of outer ring - 38" 98, minor axis 

= 9 " 09 

12 ih Moon in conjunction with Jupiter Jupiter 
o’44 # N. 

15 Venus. Illuminated portion of disc - o 969, of Mars 

= 0999 

16 Pallas in opposition to the Sun (Pallas Mag 8). 

20 loh 52m Minimum of Algol (0 Peisei) 

21 9h im to 9b 26m Moon occults o Leonis (Mag. 

38). 

30 6h. Mars in conjunction with the Sun 

Comft 1904 a —Circular No 65 From the Kiel Central- 
slelle contains a telegram received from Prof Pickering, 
who announces that the romet 1904 a was photographed 
at Harvard on March 11 and 15, and April i, 5, 13 and 16, 
and also give** the coordinates for tho^e dates He further 
gives the following set of elliptic elements, and an 
iphemeris, calculated by Me&srb. Curtiss, Albrecht, and 
Leusrhncr from observations made on April 17, 18 
and 19 — 

Epoch 1904 April 18 62 Greenwich 
M = I 59 8 7=1 7*77 

•0=258 S7 *-OI773 

a =272 13 u=3™ 02 

■ =126 39 

Ephcmens 12k GMT 

1904 a <5 Brightness 

h m s „ , 

April 21 16 44 32 47 13 o 98 

25 16 31 8 49 30 

29 . 16 16 8 . 51 34 

May 3 15 59 44 53 2a o 88 

The comet was observed on April 19 and 20 by Herren 
Wirlz and Becker respectively, who determined the follow¬ 
ing positions — 

M T ^Slrntsburg) a 0 Mag 

Apnl 19 9 113 252 44 56 45 55 13 9 1 

20 . II 37*4 251 56 1 46 35 38 9 3 

Eipments and CniFMERis for Woif’s Comet (1884 III ) 
- The following elements for Wolf's comet (1884 III.), 
corrected for the planetary perturbations up to the epoch 
June 12, 1904, are given by Herr A Derbcnch in No. 3940 
of the Astronomisciie Nachnchlen ;— 

Epoch 1904 June 12 o Berlin 

M=3i2 52 22 66 
©0= 172 50 38 22 
A = 206 28 59 66 J-1900 o 
1 = 25 14 40 20 J 
♦ = 33 48 59 19 

M ~520" 0519I 
log a=o 5559733 

An pphemens Tor the period May 7-August n, 1904, from 
which the following is an extract, is also given — 


Ephemeris 12b (M.T, Berlin) 


1904 

a 

|| III L 

1 

Jog r 

log A 

Brightness 

May 7 

. l8 2 21 

+2’ 50’9 

0*5298 

0 4223 

0 012 

11 

l8 I I 

+3 278 




15 

17 59 31 

+ 4 4 * 

05343 

0 4044 

0 014 

»9 ■ 

17 57 *3 

+ 4 39 7 




a 3 

*7 55 7 

+ 5 ■3 1 9 

0 5186 

O 388I 

OOI5 

37 

*7 S* 35 

+ 5 466 




3 1 

■ 17 49 48 

+6 17-4 

0*5128 

0-3739 

0*017 


Stars having Peculiar Spectra— In Circular No. *6 
of the Harvard Obllege Observatory, Prof. Pickering gives 
a list of stars which have been found, on the Henry Draper 
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Memorial photographs, to possess peculiar spectra The 
present list contains the designation, the coordinates, the 
magnitude and the nature of the spectrum peculiarity of 
twenty-two stars, and is supplementary to the similar lista 
previously published 

Circulars No 77 and No 78 have also been received. 
The first is a supplement to the 11 Provisional Catalogue 
of Variable Stars " published in vol. xlviii. of,the Harvard 
College Observatory Annals , the second deals with the 
variable stars in the nebula of Orion, and in many cases 
confirms Dr Max Wolf's conclusions respecting the vari¬ 
ability of a number of the stars published in Dr. Bond’* 
discussion of the nebula, which appeared in vol. v of the 
Harvard College Observatory Annafj 

Spectra Obtained from the Wehneit Interrupter 


Discharge —Mr. H W Morse, of the Jefferson Physical 
Laboratory, Harvard University, has obtained the spectra, 
of a number of elements, using as the light source the 
brilliant glow which surrounds the “ active ’’ electrode of 
a Wehneit interrupter when the current is passing He 
hoped to obtain, among other results, some indications* 
from the nature of the spectra, that the temperature of this- 
glow was intermediate between that of the flame and arc, 
or arc and spark, and thereby to provide another definite step 
in the laboratory temperature scale. From the spectra 
obtained, however, it appears that the environment of the 
electrode passes through a very great range of temperature 
with each interruption of the current, for under the same 
constant experimental conditions the strongest lines of the 
condensed spark appeared at the same time as lines usually- 
attributed to the flame Usually the 11 Wehneit 11 spectrum 
is closely allied to that of the spark, but often some of the 
strongest lines are missing " 

Mr Morse discusses In detail the results obtained for each 
of the thirteen elements he used, and in a series of tables- 
gives the wave-length of each line obtained, together with- 
the relative intensity of the line in the arc, spark, and* 
11 Wehneit " spectra respectively A number of reproduc¬ 
tions of the spectra obtained also accompany the paper, 
which Is published in No. 3, vol. xix., of the Astrophysicat 
Journal 

Variable Stars of tiif Orion Nebula —Prof. Ernsc 
Hartwig, in a communication to No. 3936 of the Astrono- 
mische Nachnchten, gives a list of corrections to the 11 Chart 
of Stars in the Nebula of Orion " which was published in 
vol v of the Harvard College Observatory Annals. The 
corrections have been obtained from observations made by 
Dr. Max Wolf and from the measurement of a photograph 
taken by Prof Scheiner, and are given in tabular form for 
the equator of 1857. 


THE GERMAN ANTARCTIC EXPEDITION.' 


'J'H 


E German South Polar Expedition was absent 
altogether twenty-eight months, of which fourteen 


months were passed In the south polar Ice, ten months with 
our operations in the South Atlantic and South Indian 


oceans, and four months with our work and residence in 


the islands of the Indian and Atlantic Oceans and at the 


Cape. , 

After leaving Cape Town on December 7, 1901, m 
successful senes of soundings and investigations was carried 
on between there and Kerguelen, and further on as far as- 


the fringe of Ice Amongst the results, 1 lay stress on the 
demonstrate of a trough more than 4500 metres deep, 
running between the Crozet Islands and Kerguelen, and 
connecting the abysses of the Indian Ocean with a deep* 
ravine on the outer edge of the Austral Glacial sea. 

The results of the expedition cannot be comprehensively 
surveyed until the whole material and the copious colla¬ 
tions, all of which have been brought back in good con¬ 
dition, are worked up and made accessible. It may, taow-*- 
ever, be already affirmed that the Gauss Expedition achieved 
everything in the region assigned to it that it was possible 
to achieve in the time available. It discovered a new 


land, and thereby cleared up an old contested question re¬ 
garding the nature and extent of the Antarctic continent 


1 Abridged from a ptpa 
Royal Geographical Soctat 


r by Dr. Erich von DrygUskl read before Ih* 
y on April as. j 
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for more than ten degrees of longitude, certainly for about * 
half the debated region between Knox and Kemp's 
Lands, and perhaps for the whole At least, for (he 
actual determination of the westerly tract, observations are 
now at hand by which light may be shed on the specified 

3 uestlon. An important factor is the steep fall of the land 
own to a deep sea discovered by us, important, also, is the 
structure of the land, which consists of old crystalline rocks , 
lastly, it Is important to find that this margin of the con¬ 
tinent Es occupied by a volcanic formation the lavas of which 
contain molten gneisses which have been forced up with 
them from the bed-rock 

The inland Ice covering the continent presents a picture 
of our former Ice age, and is undoubtedly the vastest Glacial 
area now existing. Yet it was still more extensive in former 
times, as shown by traces on the Gaussberg 

To this continent we directed our operations, and 
endeavoured to study all the phenomena presented by it 
In the biological field, these studies ranged with Prof Dr 
Vanhttffen from the large marine mammals and the flocks 
of rare birds on the seaboard, through the numerous species 
of the smaller marine fauna to the barteria which Dr 
Gazert was able to detect, if not in the Glacial sea itself, 
at least in its organisms, as well as in the rookeries of 
the stormy petrels on the Gaussberg, and in Its few lichens 
and mossgs On the physical side, our observations 
extended from Dr Philippi's studies of the Gaussberg lavas 
and of the continental boulders borne to great distances by 
the ice, through the numerous properties of the Glacial sea 
and of the Glacial formations by myself, up to determin¬ 
ations of the force of gravity, and to Dr Bidllngmaier's 
determinations of the most delicate oscillations of the 
terrestrial magnetic forces, both in their normal periodicity 
and in tfcieir stormy perturbations, such as are displayed 
especially during the appearance of the southern auroras 
But should anyone doubt that we there lived and worked 
In a new region on the fringe of the south polar continent, 
conviction will be afforded by the climate In the north 
we left behind us the zone of west winds and crossed 
a trough of low barometric pressure, remaining on its 
southern slope, where the pressure again rises to a maxi¬ 
mum over the continent Hence the prevalence of the 
easterly winds, which sweep down from the south over the 
vast uniform and but slightly inclined surfaces of the 
inland ice, and appear on the seaboard as easterly. Fbhn- 
Jike gales 

These gales impart to the south polar region its character 
and its limits, by their frequency and uniformity they 
reveal the immensity and the homogeneous nature of those 
Antarctic lands Their northern confines may have some 
importance for practical navigation whenever there is a 
question of circumnavigating the zone of the Austral west 
winds 


EDUCATION IN INDIA 

^PHE promulgation of an elaborate and comprehensive 
State document by the Home Department of India, 
already referred to In Nature (April 7, p 550), exhaustively 
reviewing the subject of education in all Its branches and 
laying down the policy adopted by the Government in regard 
to each, and the recent passing of the Universities Act in 
the Viceroy’s Legislative Council In India, naturally direct 
attention to the efforts being made In the Indian part of 
our Empire to place every grade of education upon a satis¬ 
factory basis. The various stages In the agitation which 
preceded the adoption of the Universities Bill by the Legis¬ 
lative Council have already been referred to on several 
occasions In these columns In the following brief summary 
of the distinguishing characters of each of these efforts to 
advance education in India, continual reference has been 
made to the columns of the Pioneer Mail of Allahabad 
First to deal with the official minute with which Lord 
Clirson Is naturally conspicuously associated! We find the 
system of public Instruction In India Includes five universi¬ 
ties, those ol Calcutta, Bombay, Madras, the Punjab, and 
Allahabad, which prescribe courses of study and examine 
the students of affiliated colleges These colleges are widely 
Scattered throughout the country, and number In all 191 
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(exclusive of some colleges outside British India, which are 
not incorporated in the provincial statistics), with 33,000 
students on the rolls In them provision la made for studies 
in arts and Oriental learning, and Tor professional course* 
of law, medicine, engineering, tearhing and agriculture 
Below the colleges arc secondary schools, to the number of 
5493, with an attendance of 358,378 scholars, 'and primary 
schools numbering 981538, wuh 3,308,726 pupils Including 
private institutions, there arc about 4! million scholars, 
maintained at a cost of 400 lakhs, of which nearly one-half 
is derived from public funds The total grants from public 
funds fall short of 1,300,000! a year, ana the extension and 
improvement of education in India are chiefly a matter of 
increased expenditure. 

In India, far more than in England, the majority of 
students who frequent the higher schools and the universi¬ 
ties are there for the purpose of qualifying themselves to 
earn an independent livelihood, Government service is re¬ 
garded by the educated classes as the most assured, the most 
digmhed, and the most attractive of all careers. It is, 
however, justly complained by competent authorities that 
higher education is too much pursued with a view to 
Government service, that excessive prominence is given to 
examinations, that studies are too literary in character, that 
the memory is trained rather than the intelligence, and that 
in the pursuit of English education the vernaculars are 
neglected, and so fail to become the vehicles for the diffusion 
of western knowledge among the masses. But It is clear 
from the minute that the Government of India holds that the 
multiplication of competitive tests for Government servire 
neither results in advantage to Government nor is consistent 
with the highest Interests of a liberal education In fixing 
the educational standards which qualify for appointments, 
it is stated that the natural divisions of primary, secondary, 
and university education should be followed School and 
college certificates of proficiency should, so far as possible, 
be accepted as full evidence of educational qualifications, 
and due weight should be attached to the recorded opinions 
of collegiate and school authorities regarding the proficiency 
and conduct of candidates during their period of tuition 
The questions as to what subjects should he taught and by 
what means proficiency in them should be tested are con¬ 
sidered as a part of the larger problem of the true object of 
secondary education. The Government of India thinks that 
the solution of the difficulty will be found in adapting to 
Indian conditions the system of leaving examinations, held 
at the conclusion of the secondary course, which has been 
tried with success in other countries 
Referring to technical education, the minute points out 
that the first call for fresh effort is toward the development 
of Indian industries Technical instruction directed to this 
object must rest upon the basis of a preliminary general 
education of a practical kind, which should, as a rule, be 
imparted in schools of the ordinary type In fixing the 
aim of the technical schools, the expansion of the existing 
Indian markets is of superior importance to the creation 
of new export trades As a step towards providing men 
qualified to take a leading part in the Improvement of 
Indian industries, the Government of India has determined 
to give assistance in the form of scholarships to selected 
students to enable them to pursue a course of technical 
education under supervision in Europe or America. The 
Government hopes that the technical schools of India may in 
time produce a regular supply of young men qualified to 
take advantage of such facilities, and that the goodwill and 
Interest of the commercial community may be enlisted in 
the selection of industries to be studied, In finding the most 
suitable students for foreign training, and In turning their 
attainments to practical account upon their return 
Agricultural education in India is then passed in review. 
India possesses po institution capable of imparting a com¬ 
plete agricultural education. The existing schools and 
colleges have neither produced scientific experts nor 
succeeded in attracting members of the land-holding classes 
to qualify themselves as practical agriculturists. Both of 
these defects must be supplied before any real progress can 
be expected. In the first place an organisation must be 
created by which men qualified to carry on the work of 
rtmarch» and to raise tne standard of teaching, can be 
tnfined In India Itself The Government#f India has there¬ 
fore under Us consideration a scheme for the establishment 
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of an Imperial Agricultural College in connection with an 1 
Fxperimental Fnrm and Research Laboratory, to be carried 
on under the general direction of the Inspector-General of 
Agriculture, at which it Is intended to provide a thorough 
training in all branches of agricultural science, combined 
ujth constant practice in farming work and estate manage¬ 
ment (sec p 564) There will be courses of instruction ex¬ 
tending to live years, which will qualify men to fill posts 
In the Department of Agriculture itself, surh as those of 
assistant directors, irsearch experts, superintendents of 
farms, professors, teachers, and managers of encumbered 
estates 

In toiirlusion the Governor-General in Council states in 
the minute that the system of education thus extended makes 
provision in varung degrees for all forms of intellectual 
activity that uppeol to a civilised community It seeks to 
satisfy the aspirations of students in the domains of learn¬ 
ing and research , it supplies the Government with a 
sm r< ssioii of upright and intelligent public servants, it 
trams workers in every branch of loinmercinl enterprise 
that has made good its footing in India, it attempts to 
develnp the resources of the country and to stimulate and 
improve indigenous arts and industries, it nffern to all 
classes' of wcietv ,i (raining suited to their position m life, 
and fur these ends it is organised on lines which admit of 
inch finite expansion as the demand for education grows and 
public funds or private liberality afford a larger measure 
of support ft rests with the people themselves to make a 
wise use of the opportunities th.it are offered to them, and 
li realise that education in the true sense means something 
more than the acquisition of so much positive knowledge, 
something higher than the mere passing of examinations, 
that it aims at the progressive and orderly development of 
rdl the fatuities of the mind, that it should form character 
and teach right conduct—that it is, in fait, a preparation 
for lhe business or life. 

1 hi aspirations of (he Government of India, so far as 
ifhiversii) education in particular is concerned, may be 
gathered bolli from the minute already referred to and from 
the Virercn’s speeih at the meeting of his Legislative 
Council on the on union of the passing of the Universities 
Ait The minute points out that it has been realised in 
India that universities which are merely examining bodies 
tend to accentuate the defects of the Indian intellect-—the 
disproportionate development of the memory and the in¬ 
capacity to observe and appreunLe facts It is proposed to 
ice (institute the unwieldy senates of the universities, und 
to define and regulate the position and powers of the 
syndicates 1 he universities are to be empowered to provide 
teaching, while rnllegixte teat hing will be tested by in¬ 
spect ion 111 iddition to examination, and a higher educa¬ 
tional standard will be enforced from collegiate colleges 
Government is pieparetl to afford liberal financial aid to 
rouble universities to adapt themselves to the new conditions, 
and it is hoped that such aid may stimulate private 

beneficent ■■ 

Lord Curzon, m his speech to the Legislative Council, 
said that the fuel th.it the Government had taken the 
power of the last word in the entire programme of recon¬ 
struction of Indian universities is (fie best guarantee that 
the progrnmme will not be inoperative, though he regretted 
that the Government is compelled to be so donimanL n 
factoi in the settlement of Indian problems Rut, he con¬ 
tinued, if the Government had not taken up this particular 
problem of higher education, who would have done it? and 
if the Government had not made itself res|>onsiblp for seeing 
it through, who could give any guarantee that it would 
not hnve proved abortive? It is quite likely, said the Viceroy 
later, that the senates and syndicates of the universities of 
India will be perfectly competent lo stand by themselves 
und will make no mistakes, but if not, «nd until they are 
created, the matter must necessarily be in doubt, and the 
Government must, in rommon prudence, retain the power 

It Is consequently clear enough that the improvement of 
education in India in the immediate future is now fully 
assured, and It may be expertctl with confidence (hat the 
result of this development wilt In our eastern empire be 
identical with that in other countries, viz. an increased 
piospenty and national well-being. 0 
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PLATING UPON ALUMINIUM. 

TM’ ANY attempts to plate other metals upon aluminium 
have been tried, but although apparent success has— 
for a short time—attended some of these efforts, the film 
of metal plated on has not been of such a nature os to 
stand wear or rough usage. Messrs C F Burgess and 
Carl Hambuechen publish a new method in the March 
number of Electrochemical Industry The difficulty of 
plating an aluminium is generally, and probably correctly, 
attributed to the invisible him which forms upon that metal 
when exposed to air I herefore most of the methods 
previously described depend upon the removal (or attempted 
removal) of this film by means of solvents, such as acids 
or alkaline hydroxides, and the rapid transference from the 
pickling lo the plating bath 

An ideal method would be to plate in a bath containing 
seme substance which would dissolve off the film of oxide 
from the aluminium and thus leave it clean for the de¬ 
position of the metallic film Messrs Burgess and 
llurnbucchen find that the presence in the bath of soluble 
fluorides, such as sodium or ammonium fluoride, or prefer¬ 
ably a small quantity of free hydrofluoric at id, dissolve off 
or prevent this film formation 

"I he next important point is to plate as a base metal, upon 
the aluminium, one which will adhere tenaciously to its 
surface, or partially alloy wilh it Zint appeafs to possess 
this property of adhesion lo a high degree. 

The method of procedure is fust to (.lean the aluminium 
by immersion for a few minutes in a bath of hydrofluoric 
ai id , this produces a suitable roughening of the surface; 
the adhesion to a peifectfy polished surface is not satis~ 
factory. On removal from this bath the aluminium Is rinsed 
in running w iter, dipped for a few seconds in a bath con¬ 
sisting of a mixture of sulphuric arid 100 parts*and nitric 
acid 75 parts, again nnstd in water, and placed in the 
plating bath 

r l he plating hath ronsmts of a mixture of 7 inc and 
aluminium sulphates, which is very slightly acidified, and 
contains about 1 per tent, of hydrofluoric acid and an 
equivalent amount of potassium llunnde After the deposi¬ 
tion has continued for a few minutes with a current density 
of 10 to jo amperes per square foot the article is taken from 
the bath, washed and dried Other metals, such as copper 
or silver, may now be 1 deposited upon the zinc coating, using 
the ordinary precautions commonly observed in the deposi¬ 
tion of *uch metals upon zinc 

If gold is to be deposited upon it, it in necessary first to 
plate on a thin coating of copper, otherwise in a short time 
the gold sinks into the zinc and in a few weeks utmost 
disappears 

lhc authors do not state whether aluminium mated with 
7me can be readily soldered, but probably there would be 
no difficulty in doing this F M P 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

We learn from Science that Mr John D Rockefeller has 
given 100,000] to the Johns Hopkins Hospital, in order 
that the work of the institution may not be curtailed owing 
to the losses from the recent Baltimore fire The Maryland 
Legislature has voted 5000/. annually for two years to the 
Johns Hopkins University By the will of Mrs Farnham, 
widow of the late Prof Henry Farnham, Yale University 
receives 10,500! for the endowment fund of the medical 
school and 7900] for the endowment fund for the library. 

It is announced in Science that the Assembly has passed 
a Bill appropriating 50,000! for the New York State College 
of Agriculture at Cornell University, that President C. E 
Miller, of Heidelberg University, Tiffin, Ohio, has secured 
pledges to the amount of 30,000!. for the fuller equipment 
of this university, io.oooJ of this amount to be expended 
in buildings, and ao.oool, to be added to the permanent 
endowment, and that Mr. Andrew Carnegie has given 
6000I to Berea College in Kentucky 

At a recent meeting of the New York section of the 
American Chemical Society a discussion on the training 
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of technical chemists wbb opened with a paper by Mr. 
J B. F. Herresboff. The paper insists that before deciding 
on the best methods of traimflg technical chemists, it must 
be seen that they are sufficiently educated on the proper 
lines to enable them readily to become technical chemists 
of great value To achieve the greatest success in such 
work a technical chemist should perfect his mathematics 
and become thoroughly familiar with physics as well as with 
mechanical engineering After men have gone through a 
regular course in chemical engineering they should be 
trained before leaving college in a practical manner in the 
application of chemistry as well as in examples of engineer¬ 
ing problems Later, the paper lays it down that to become 
a skilful Investigator in a research chemical laboratory re¬ 
quires both a proper education at college as a chemical 
enginrcr, especially full in chemistry, and also a training 
at rollege in original thought as applied to practical investi¬ 
gation, and to working up and improving processes 
Applied chemistry would be greatly benefited if colleges 
would come In closer touch with the manufacturer A plan 
that has been in successful practice at Brown University 
for the last few years was then described A separate com¬ 
mittee for each department of study is carefully selected 
from the old students. These committees visit the college 
once or more a year, they consult and exchange views with 
the heads of the departments Each member reports his 
recommendations to the chairman of his committee, who 
Incorporates the same in his report to the president of the 
college In this Wd) the college authorities are kept in 
dose touch with modern technical requirements 


SOCIETIES AND ACADEMIES . 

• London 

Zoological Society, April ig —Dr Henry Woodward, 
1* R S , vice-president, in the chair - Mammals obtained 
by the late Mr W G Doggett on the Anglo-German 
Boundary Commission Oldfield Thomas, b R S , and 
Harold tohwann. Twenty-one species were enumerated, 
of which three were described as new —Contributions to the 
anatomy of the Lairrtilia, 11. F E Isddanl, F R S 
'I he present part dealt with some points in the structure 
of the Teguexin (J upmambis),—The Tnassic reptile Teler - 
ptlon elgtnense, based on new material recently procured 
at Lossiemouth by Mr, William 1 ay lor G A Bofilongor, 
F R S —De^inptions or twenty-three new spenes of butter¬ 
flies belonging to the family Eryi inlds, from trnpiral South 
America Herbert Druco*—The theriodont mandible and 
its mode of articulation with the skull Dr Robert Broqm. 

Royal Meteorological Society, April 20,—Captsin D 
Wllson-Barker, president, in the chair —The variation of 
the population of India compared with the variation of 
rainfall in the decenmum 1891-1901 W L Dallas, lhe 
author showed that during the four years 1891-5, the rain¬ 
fall was generally normal or heavy over nearly the whole 
country, and during the six years 1895-1901 the rainfall 
was greatly deficient During the former, or 11 wet " 
period^ the rainfall was deficient over Upper Burma and 
Madras, was normal over the remainder of Burma, Assam, 
Bengal, and the west coast of the peninsula, and was ex¬ 
cessive elsewhere, while during the latter, or “ dry, 11 
period, the rainfall was again deficient over Upper Burma, 
normal or excessive over the remainder of Burma, Assam, 
Bengal, the United Provinces, the North-west Frontier 
Province, and the south of Madras, and was deficient else¬ 
where, mostly so over Rajputana and neighbouring areas 
The general census of India on March i, 1901, showed the 
‘total population to be 293.475>477. which, excluding the 
■'terrltorna not included In the 1891 census, was an increase 
of only 1-3 per cent The .population had thus railed to 
increase according to the normal rate during the decade 
Fart of this failure was, no doubt, due to epidemics. The 
author, however, shows that there is an unmistakable re¬ 
lationship between the variations of the population and the 
^rijDtions of rainfall during the dry years. Tte area within 
yfhlch the most serious decrease of population occurred 
smftClftai almost exactly with the area of greatest deficiency 
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or rainfall — ffir ftiuar of autumn mists Dr J B OsiwiL 
1 he’author describes experiments made by him on Conlston 
Lake some time ago. % 


Dublin 

Royal Iriah Academy, April 35.— Prof Atkinson, presi¬ 
dent, in the chair — The secretary read a paper by Dr. 
J L E Droyer lontaining the results of a survey of the 
great spiral nebula Messier 33 in the constellation 
Triangulum, 431 stars and nebulous points of conden¬ 
sation found on a photographic negative taken by Dr. 
Isaac Roberts were mirrometrirally measured, and their 
standard toordmates computed 

Paws 

Academy of Sciences, April 18 —M Mascan in the 
thfnr—On the horistic method of Gylden H PoinoarS. 
In a work on the series employed in rhe theory of planets, 
Gulden has expounded two methods which he entitles 
honstn The first of these has been shown tn be open to 
grave objections, and in the present paper the sciond is 
examined, with the result that it is found to give not the 
general solution, but a particular solution, which the author 
cmIK a periodic solution It differs numerically from the 
solution given by Gylden —O11 the presence of argon in 
the gas from the fumeroMes at Guadeloupe H MoIompi. 
1 lie gases were collected under conditions whuh precluded 
the possibility of any contamination by any atmospheric 
air, and moved on analysis to consist chiefly of carbon 
dioxide and nitrogen, together with small quantities of 
sulphuretted hydrogen, oxygen, and argon 'I his latter gas 
has been found m all samples of gases from fumerolJpg 
which have been analysed by the author up to the present. 
—The action of silicon upon water at a temperature near 
ioo° C H Molamr and F llsmsm. By the prolonged 
•irtion of water at about 95° C upon silicon, either crystal¬ 
line or amorphous, a small quantity of hydrogen is evolved, 
and each particle of siiuon is surrounded by a ioaLiig^.of 
hydrated siliru I hi* pffect was shown to be due to the 
minute amount of alkali dissolved from the glass, since 
it was stopped by the presence of a *mal1 quantity of and, 
and no suih effeit could be observed in vessels of platinum 
or of fused silica —On h new entire function G Mlttov- 
Loffler. —Permanent modifications On the properties or 
systems aflccied with both hysteresis and viscosity 
P Duhsin.—The influence of lateral pressures on the 
resistance of solids to crushing M Cons Id* re. The 

crushing resistance of cement is increased bv lateral pressure 
on the specimen The curves given in the paper show that 
there is a linear relation between the (rushing resistance 
and the external pressure on the side*, of the test piece — 
On certain ordinary differential equations of the second 
order S Bornatoin.—On a series analogous to modular 
functions M Lorah.—On the theory of systems of 

differential equations L tehloalngor. — On (he compensa¬ 
tion of interferences and the measurement of small thick¬ 
nesses Getuges Mmllit. The retardation due to a thin 
Isotropic plate Is balanced by the retardation due to the 
rotatory polarisation of quartz In this wav n thickness 
of air ot the order of 001 mm is balanced by a piece of 
quartz several centimetre* in thickne*s The great 
sensitiveness of the method lends itself to the determin¬ 
ation of the optical properties of crystalline bodies which 
ran only be obtained m the form nf thin plates —On lhe 
spectrum of zini Maurice Hamyi The interference method 
has been recently subjected to criticism, the author has 
re-determined same of the wave-lengths of the principal 
rays of zinc, and shows that they are in absolute Accord 
with the results of Perot and babry —On some bodies 
acting an the photographic plate Edmond van Aubsl. A 
description of experiments with resin giving results 
analogous with those of Russell and Graetr on hydrogen 
peroxide and turpentine —The action nr the Hertzian 
oscillations on faintly luminous objects C Dutton. The 
action or the Hertzian warn is similar to that of the n-rsys. 
—On a system or damrffg MM P*v4 and Oarpuntlur. 
A system of very fine'wires or glass capillary tubes it 
arranged radially r v und the moving needle, the damping 
Jjffeci being produced by the viscosity of the air. The 
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Yes 1 stance to motion has been worked out experimentally 
as a function of the diameter of the wire, and the results 
compared with the theory of Stakes —On the apparent 
diminution of energy of a feeble acid in the presence of its 
neutral salt * G. Ohnnuu. The incomplete precipitation 
of metallic acetates in the presence of sodium acetate by 
means of hydrogen sulphide appears to be due to the form¬ 
ation of small quantities of an alkaline sulphide, and It is 
unnecessary to resort to the electrolytic theory of dis¬ 
sociation to interpret this phenomenon.—On the methyl ether 
of acetol Louis Hsniy.—On the acetolate of methyl 1 
Andr^ Kllnff.—Halogen ether oxides, RO(CH 9 )hX, and their 
magnesium compounds. New syntheses In the tetra- 
methylene senes J. Hamonet—On a new general reaction 
of aldehydes L. J. Simon and A OonduehO. Aldehydes 
condense with oxalacetic ester and ammonia to give crystal¬ 
line compounds, the constitution of which is not yet com¬ 
pletely made out —The chlorination of phenyl carbonate in 
the presence of antimony chloride a Et. Carrel.—The action 
of sulphur and selenium on the organomagnesium com¬ 
pounds of aromatic hydrocarbons, with one or two halogen 
atoms In the ring K. Taboury. Sulphur gives thiophenols 
and disulphides, selenium forms analogous compounds — 
The purification and characterisation of alcohols - L 
Bouveault. Pyruvic esters are readily formed, and give 
characteristic semicarbazones —On two isomeric fl-mefhyl- 
tinnamic acids M TIfVonau.—The action of organo¬ 

magnesium compounds on phthalimide and phenyl- 
phthalimlde Constantin Bala.—On the hydrates of methyl 
alcohol and acetone: E. Varenne and L. Qodefroy. The 
existence of several hydrates of methyl alcohol and acetone 
is inferred from a study of the viscosity of various mixtures 
of these substances with water —On the perception of 
luminous radiations in nocturnal moths, and on the use of 
Iamp 9 as decoys . Joseph Nrraud.—On the peduncle of 
some Vortlcellm. Emmanuel Paurd,—On the presence of 
a new American genus (Abronla) in the Tertiary flora of 
Efuape . L Laurent—On the sulphur spring of Matsesta 
(Transcaucasia) and the relation between caves and thermo¬ 
mineral springs E A. Martel.—The histology and bacteri¬ 
ology of mud extracted from a depth of 10 metres In a 
well at the necropolis of Bernard (Vendde) Marcel 
■audoialn.—The influence of acidity on enzymes P. Petit 
—Chemical researches on the thyroid apparatus. Jean 
Ohanu and Albert Moral. It Is possible to differentiate 
by chemical analysis between the thyroid and parathyroid 
bodies, the latter containing much less iodine —The effect 
of ablation of the liver on the coagulation of the blood 
M Doyon and N. KarofT.—Contribution to the study of 
sand filters M M or bout In. V/ 


DIARY OF SOCIETIES. 

THURSDAY, April aB. 

Royal Society. si 4 3©.— Farther Exparlmrata on the Production of 
Helium from Radium ■ Sir William Ramsay, K C.B , FRS, and 
F Soddy—The Effects of Chaagw of Temperature on the Modu¬ 
lus of Tonlooal Rigidity of Melil Wires: Dr F. Horton —The 
Sparking Distance between Electrically Charged Surfaces. Preliminary 
Note ■ Dr P E Shaw,—Studies on Enzyme Action. Put 11 The 
Rate of the Change Conditioned by Sucradastic Enzyme* and lie Bear- 
iqgon the Lew ofMeu Action. Fart III The Influence of the Product! 
otChaDge on ihe Rate of Change CandilUmed by Sucrocluilc Enzymes, 
Dr. E r Armstrong. —Part IV The Sucrodastic Action of Audi as 
Con trailed wiih that of Enzymes Dr E. F. Armstrong and R. T Cald¬ 
well.— Enzyme Action as bearing on the Validity of the Iomc-diuocli- 
lion Hypothesis, and on Ihe Phenomena of Vital Change ■ Prof H E. 
Armstrong, FRS —On the Changes of Thermoelectric Power produced 


by Maanedsadon, end their Relation 10 Magnetic Strains- Dr S 
Indwell, F.R-S —The Behaviour of the Shot -period Atmospheric Pres- I 
aura Variation over the Earth's Serf ace . Sir Norman Lockyer, R.C B . 
F.R S., and Dr. W J 9. Lockyer. 

Royal Ihst iTunoK, at w^Dfaudallon; Prof. Dewar, F R.S. 
Institution o» Electrical Engineers, at B.—Power Station Design: 
C H. Mers and W. MeUllan 

FRIDAY, A pul so. 

Roval Institution, at a.— Waatmlutar Abbey In the Early Part of the 
Seventeenth Century. The Vary Rev. J. A. Robin boo. 

MONDAY* a \ 

Roval Institution, at 3 .—Aaoual w 

Aaiitothliah Society, at B.— Kan^Vauam l Q. E. Moon. 

Society or Chemical Industry, it0.— <i) The Derarmloadon of 
Minute Quanddee of gkmilth In Copper and Copper Ores, (a) The 
Determination of Mlnule QnaatliieS dr Arsenic ip Copper One and 
Metallurgical Products T, C. Clod —The Bsdmallon of MuraSw; 
D A. Sutherland, p y 
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. TUESDAY, Ma* 1. 

Rotal Institution, at 3.—Meteorites; L. Fletcher, F.R.S. 

Zoological Society, at B.so.—On the Oil ant ns ■ and ftimsiaerir 
FuSdou OT £nn 

F R.S —Contribuilons to ihe Anatomy of the LaoertUa. III." On Map 
Points In the Vascular System of Chammleon and other Uadi: F. E 
Beddard, F R.S —Notes on ihe GilWmken of Potyodon: A. D I turns. 
Society of Ant a, at 4.3^— Canada End Onat Britain 1 W L. On Iflth 
WEDNESDAY, Mat 4 

Entomological Societt, ai B —Some Breeding Enp er l m eEte on CsMiflla 
tyrantht and Notea on the Migration of ButtonUee In Ceylon Malar 
Neville Menders, R A.M.C L VI A 

Society op Aiti, at B —Stallsuci of the World 1 ! Iron ara Call Indus¬ 
tries. W P. Digby. 

Society op Pubi ic Analysts, nt B —(1) Cod Liver OUa and other Flab 
Oils, (a) Note on Mash room Ketchup J. F Uv er seege.—Note on Some 
Constanu obtained in the EnmlnaUon of Margarine E. Rbapall and 
V. H Klrkhem —Note on the Estimation of sugars in QoacsDtratad 
Malt Estract: A. R Ling and Theodore Rcndls 
THURSDAY. May j. 

Linnean Society, et B.—British Freshwater Khlaopoda 5 J Cash —On 
Coloration In Animals and Birds J, Lewis Ronhota 
ROntgen Society, at B.ao.—The Kflnlgeo Society; Its Past Work end 
Fuiure Prospects . J. J Veiey —Some Ez peri man is with Alpha Rays. 

F H. Glow. 

Chemical Society, at B —The Slow Combustion of Ethane W A. Bone 
end W E Stockings.—Note on the Hydrolytia of Starch by Dleilese .J. S 
Ford —The Resin Acids of the Coni ferns. Part I The Constitution of 
AblatlcAcld T H Easterfleld and G. Begley—The Action of Radium 
Rayi on the Halides of the Alkali Metals, and Analogous Effects pro¬ 
duced by Hent: W Ackroyd —The Dynamic Isomerism of Glucose and 
of Galactose Solubility as a means of Determining the Proportions 
of Dynamic Isomer Ides in Equilibrium T M Lowry —A Study of the 
Substitution Products of or-ietrabydro-a-naphihyUeilne—or^-bromo- 
leimhydro-a-iiepbthylaraine and tetrah yd ro-e-nanh tbyte mine- 4 -sal- 

phonic end 1 G. T Morgen, Miss F. M G MlckleUtwaii, and H. B 
Winfield —The Additive Products of Benzylldeneanllllie with Methyl- 
ecetoeccilc Ester and Acetoacelic Ester: F. E. Franck and Miss M. 

Taylor W* - 
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